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Abstract. Anaplastic lymphoma kinase-positive non-small cell
lung cancer (ALK-positive NSCLC) is a molecularly defined subtype of
lung cancer in which the optimal sequencing of systemic therapy is es-
sential for achieving long-term disease control. Progression involving the
central nervous system (CNS) represents a particular clinical challenge,
as intracranial disease control becomes an independent and important
treatment objective. The aim of this study was to demonstrate the po-
tential of an individualized approach to treatment selection in a patient
with ALK-positive NSCLC who received several consecutive lines of ther-
apy with ALK inhibitors, including lorlatinib after CNS progression. The
clinical case was described using data from the patient’s medical history,
computed tomography and magnetic resonance imaging, morphological,
immunohistochemical, and molecular genetic examinations, multidis-
ciplinary team decisions, and information on systemic and radiation
therapy. A 40-year-old patient was diagnosed with ALK-positive NSCLC of
the lower lobe of the right lung, stage I1IB (T4N2MO). Following disease
progression after platinum-based chemotherapy, sequential targeted
therapy with crizotinib and ceritinib was administered. When multiple
brain metastases developed, the patient received symptomatic radiation
therapy followed by chemotherapy. In February 2024, treatment with
lorlatinib was initiated. This therapy resulted in clinical improvement,
stabilization of the pulmonary lesions, and positive radiological dynam-
ics according to follow-up brain MRI. The presented case highlights the
importance of timely molecular profiling, regular assessment of CNS
involvement, multidisciplinary decision-making, and personalized se-
lection and sequencing of ALK inhibitors. Lorlatinib may provide effec-
tive systemic and intracranial disease control after progression during
previous lines of treatment.
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Introduction

Non-small cell lung cancer (NSCLC) remains one of the leading causes of cancer morbid-
ity and mortality. The identification of molecular subtypes of NSCLC has changed approaches
to systemic treatment: tyrosine kinase inhibitors play a key role in the presence of driver rear-
rangements, including the rearrangement of the anaplastic lymphoma kinase (ALK) gene [1].
For patients with ALK-positive disease, it is especially important not only to control the systemic
process, but also to prevent or treat metastatic CNS damage [2].

Brain damage in ALK-positive NSCLC is common and can determine a patient’s prognosis,
functional status, and quality of life [2]. Therefore, when choosing therapy after progression on
early ALK inhibitors, it is necessary to take into account the activity of the drug against intracra-
nial foci, previous therapy, tolerability and dynamics of the disease according to imaging data [3].

Lorlatinib is a next-generation ALK/ROS1 inhibitor designed to cross the blood-brain
barrier [4]. The presented clinical example illustrates the practical importance of consistent use
of ALK inhibitors and the transition to lorlatinib in a patient with confirmed progression in the
central nervous system.

The aim of the study was to demonstrate the possibilities of an individualized approach to
the choice of therapy in a patient with ALK-positive non-small cell lung cancer with the consistent
use of ALK inhibitors, including the appointment of lorlatinib after the progression of the disease
in the central nervous system.

Materials and methods

The material was prepared on the basis of a presentation clinical example containing in-
formation about the patient, examination data, decisions of a multidisciplinary group, conducted
systemic and radiation therapy, as well as the results of control CT and MRI studies.

Patient information: Patient P, a 40-year-old male, non-smoker, has been observed since
2021. Diagnosis: malignant neoplasm of the lower lobe of the right lung, stage I1IB, T4N2MO;
ALK-positive NSCLC. No metastatic brain damage was detected at the time of initial follow-up.
The complaints included headaches, weakness, and periodic dizziness. In November 2020, the
patient had a history of interstitial pneumonia on the right, associated with COVID-19.

Primary diagnosis: A CT scan of the chest organs from 05.01.2021 revealed signs of a
malignant neoplasm of the right lung with multiple foci up to 35 mm, after which the patient
was referred to an oncological center for further examination. Fibrobronchoscopy on 02.02.2021
showed no pathological changes. According to chest X-ray data from 02.02.2021, a focal formation
in the right lung is described, requiring a differential diagnosis.

According to the decision of the multidisciplinary group dated 02/03/2021, surgical
treatment is recommended. Diagnostic thoracotomy was performed on 04/15/2021. According
to the data from an immunohistochemical study dated 04/23/2021, bronchiol-alveolar cancer,
M8252/3, was established. A molecular genetic study dated 04/30/2021: no mutation of the
epidermal growth factor receptor was detected; ALK 3+, PD-L1 expression was noted.

Treatment and dynamics of the disease: Palliative chemotherapy followed by a CT scan of
the chest organs was recommended at the meeting of the multidisciplinary group on 05.27.2021.
The patient received 4 courses of chemotherapy according to the pemetrexed + platinum drug
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scheme. CT scan of the brain from 10/19/2021 revealed no pathological changes, but CT scan
of the chest organs from 10/19/2021 showed the progression of the tumor process (Figure 1A).

A b

Figure 1. Patient P, a 40-year-old man, diagnosed with malignant neoplasm
of the lower lobe of the right lung, stage I1IB, TAN2MO; ALK-positive NSCLC: A - baseline study
(2021); B - control study (2024).
Source: photo of the authors

After the progression to platinum-containing chemotherapy on 10/27/2021, it was decided
to prescribe targeted therapy with crizotinib. After the first courses of treatment, according to
CT scans of the chest organs from 03/24/2022, signs of a malignant process of the lower lobe of
the right lung and carcinomatosis of the right lung persisted without obvious negative dynam-
ics; MRI of the brain from 03/26/2022 revealed no pathological changes. At the meeting of the
MDG dated 04/05/2022, the condition was assessed as stabilization, and it was recommended
to continue crizotinib.

After 5 courses of crizotinib, according to CT scans of the chest organs from 06/07/2022,
progression of the process was recorded. At the meeting of the MDG dated 06/20/2022, a change
of targeted therapy to ceritinib was recommended. After 3 courses of ceritinib, CT scan from
09/29/2022 showed positive dynamics in relation to malignant neoplasm of the lower lobe of
the right lung, CT signs of right-sided hydrothorax were also described. The follow-up course was
completed on 10/26/2022; the patient was subsequently treated inpatient for duodenal ulcer.

Progression with damage to the central nervous system. In April 2023, there were com-
plaints of headaches. CT scan of the brain from 04/20/2023 revealed multiple pathological for-
mations in the brain substance on both sides, more than 10 foci, with a maximum size of up to
21x22 mm in the left temporal region, peripheral contrast enhancement and zones of perifocal
edema. The conclusion corresponded to a secondary metastatic brain lesion.

According to the decision of the MDG dated 04/20/2023, the patient was recommended a
symptomatic course of remote gamma therapy/radiation therapy; the patient was hospitalized
in the radiation therapy department, where a symptomatic course of treatment was carried
out. In the future, according to the decision of the MDG dated 06.06.2023, platinum-containing
chemotherapy with a follow-up examination is recommended. The patient received 7 courses
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of chemotherapy. The CT scan from 08/14 /2023 was regarded as without dynamics, and the CT
scan of the brain from 08/10/2023 showed a partial response to treatment.

Lorlatinib therapy. Targeted therapy with lorlatinib has been launched since February 2024.
The treatment was well tolerated. According to CT scans of the chest organs from 10/23/2024,
in comparison with the study from 03/18/2024, stabilization of the malignant process in the
lower lobe of the right lung was noted (Figure 1B). An MRI scan of the brain from 02.10.2024
showed a positive trend in the form of a decrease in the size of foci.

A CT scan of the brain from 06/21/2024 described a secondary lesion of the temporal lobe
of the left hemisphere of the brain of a metastatic nature without visible dynamic changes com-
pared to CT scans from 12/01/2023; previously described formations in other departments were
not contoured during contrast-free examination. Collectively, the data from the control studies
corresponded to the stabilization of the process and positive dynamics against the background
of continued therapy with lorlatinib.

Safety and laboratory monitoring. Against the background of lorlatinib therapy, the pre-
sented material indicates the absence of clinically significant adverse reactions in the lipid profile.
The total cholesterol level was: October 2024 — 4.2 mmol/L; November 2024 — 5.4 mmol/L;
December 2024 — 3.6 mmol/L; January 2025 — 5.3 mmol/L.

Biochemical blood test from 02/17/2025: total protein — 65 g/I, urea — 3.56 mmol/L,
creatinine — 93 mmol/L, total bilirubin — 9.2 mmol/], ALT — 15.45 units/l, AST — 8.75 units/],
glucose — 5.00 mmol/L. The obtained indicators did not require discontinuation of therapy
according to the data presented.

Results

As a result of consistent application of systemic approaches — platinum-containing
chemotherapy, early—generation ALK inhibitors, radiation therapy for CNS progression, repeated
chemotherapy and subsequent administration of lorlatinib - clinical improvement, stabilization
of the process in the lungs, and positive dynamics from the side of metastatic foci of the brain
were achieved. According to the patient’s profile, a total of 4 courses of primary chemotherapy,
5 courses of crizotinib, 5 courses of ceritinib, 7 courses of subsequent chemotherapy, and 15
courses of lorlatinib were performed. The full timeline of the clinical case is shown in Table 1.

Table 1
Timeline of a clinical case

Date/period Key event

November 2020 Interstitial pneumonia on the right associated with
COVID-19.05.01.2021

05.01.2021 chect CT: signs of malignant tumor of the right lung, multiple foci up to
35 mm

15.04.2021 Diagnostic thoracotomy.

23-30.04.2021 [HC: bronchiol-alveolar cancer; MGI: epidermal growth factor receptor
negative, ALK3+, PD-L1 expression.

May-October 2021 | 4 courses of chemotherapy nemeTpekcenwith pemetrexed + platinum;
further progression by CT OGK.
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October 2021-
June 2022

Targeted crizotinib therapy; initial stabilization, then progression after
5 courses.

June-October
2022

Change of therapy to ceritinib; after 3 courses - positive dynamics on
CT.

20.04.2023

brain CT: multiple brain metastases; a symptomatic course of radiation
therapy was performed.

June-August 2023

Platinum-containing chemotherapy; partial brain CT response.

February 2024 Lorlatinib therapy has been initiated.

21.06.2024 CT: metastatic focus with no visible negative dynamics; some of the
previously described foci are not contoured.

02.10.2024 Brain MRI: positive dynamics, reduction in the size of foci.

23.10.2024 Chest CT: stabilization of the process in the lower lobe of the right lung.

17.02.2025. Biochemical control without significant deviations that require
discontinuation of therapy according to the presented data.

Discussion

This clinical example highlights the need for early molecular genetic testing in patients
with NSCLC. In this case, it was the identification of the ALK-positive status that determined the
possibility of switching from standard chemotherapy to consistent targeted therapy.

The initial use of crizotinib provided a period of stabilization, but further systemic pro-
gression was noted. The change of therapy to ceritinib was accompanied by positive dynamics,
reflecting the importance of consistent use of ALK inhibitors while maintaining the dependence
of the tumor on the ALK signaling pathway. However, the subsequent progression with multiple
brain damage required a review of treatment tactics.

CNS damage is one of the key clinical problems in ALK-positive NSCLC. In this case, the
development of multiple brain metastases was accompanied by clinical symptoms and required
radiation therapy. After that, the patient received additional chemotherapy with a partial response
according to the CT scan of the brain.

The appointment of lorlatinib in February 2024 has led to stabilization of the systemic
process and positive dynamics according to brain MRI data. This is especially important given
the previous therapy with two ALK inhibitors and the confirmed damage to the central nervous
system. The clinical example demonstrates that when choosing the next line of therapy, it is nec-
essary to take into account not only the fact of systemic progression, but also the localization of
progression, primarily intracranial foci.

Security monitoring is of particular importance. Lorlatinib is characterized by potential
adverse reactions from the lipid profile, nervous system, body weight and peripheral edema.
There was no clinically significant hypercholesterolemia in the presented material; biochemical
parameters from 02/17 /2025 remained without significant deviations. Nevertheless, in real
practice, patients on lorlatinib require regular assessment of their lipid profile, neurological and
cognitive status, body weight, edematous syndrome, and the need for dose adjustment.

Our results are consistent with data from international studies, which also show that lorlat-
inib controls brain tumors well in patients who have already received first- and second-generation
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ALK inhibitors [5, 6]. For example, Bauer et al. It was noted that the drug gives a noticeable and
long-lasting effect even with metastases in the central nervous system. This is explained by the
fact that it penetrates well through the blood-brain barrier [5]. Compared with ceritinib and cri-
zotinib, lorlatinib provides at least no worse, and often more pronounced, control of intracranial
manifestations. This is confirmed by both clinical data and meta-analyses [7, 8]. However, due
to the nature of the undesirable effects of lorlatinib, including possible cognitive impairment,
the work of a team of specialists is especially important. This approach should include regular
monitoring of lipids and cognitive state in order to adjust treatment in time, if necessary, and
maintain a good quality of life for the patient [5, 6].

The evidence base for targeted treatment of ALK-positive NSCLC developed from the
identification of the EML4-ALK fusion and the initial demonstration of clinical activity with cri-
zotinib [9, 10], followed by randomized trials that established crizotinib as an effective systemic
treatment [11, 12] and studies confirming the efficacy of ceritinib [13, 14]. Subsequent phase III
trials demonstrated improved systemic and intracranial disease control with alectinib [15, 16],
brigatinib [17, 18], and ensartinib [19], while the global phase II study of lorlatinib confirmed
clinically meaningful activity after previous ALK inhibitors, including in patients with CNS me-
tastases [20]. Molecular studies have shown that resistance may arise through secondary ALK
mutations, compound mutations, and bypass signaling mechanisms [21-23], and clinical obser-
vations emphasize the prognostic importance of brain metastases in this population [24]. Addi-
tional studies support the systemic and intracranial activity of brigatinib [25, 26] and alectinib
[27-29] after crizotinib failure. Current molecular-testing recommendations and international
clinical guidelines therefore support timely biomarker testing and biomarker-directed treatment
selection for advanced NSCLC [30-32].

Conclusion

This clinical example well demonstrates how important an individual approach is in the
treatment of ALK-positive NSCLC. Step-by-step systemic therapy, timely detection of progression,
control of CNS damage, and the transition to lorlatinib made it possible to improve the patient’s
condition, keep the disease in the lungs under control, and achieve positive changes in brain
metastases.

To successfully manage such patients, molecular testing, regular CT and MRI monitoring,
discussion of therapeutic tactics in a team of specialists, and careful monitoring of the undesirable
effects of targeted therapy are especially needed.
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Personalized Approach to Therapy Selection in a Patient with ALK-Positive
Non-Small Cell Lung Cancer: A Clinical Case

ALK - mo3uTHBTI Killi >kacymaJjibl eMec 6KIie 06bIpbl 6ap HayKacTa TePpanusHbI
TaHJayAarbl JKeKe TICL/I: KIMHUKAJIBIK JKaraai

Bekimena AT.!, AkbunkanoBa FE.2, OnkaeB @.C.3"

T0HKos102us1 Kagpedpacwl, «Acmana meduyuHa yHusepcumemi» KEAK, Acmana, KazakcmaH
IKencasasvl meduyuHaablk opmasvik, AcmaHva, Kazakcmat
230mip mypasel FolibimMdap opmanswiFel, , National Laboratory Astana, AcmaHa, Kazakcmat

AHgaTtna. ALK-no3uTuBTI ycak »kacyiasbl eMec eKie 06bIpbl (OYXKEQ) — ekie 0ObIPbIHBIH,
MOJIeKYJIa/bIK TYPFbIJaH aHbIKTa/IFaH KOCAJIKbI TYpi. by xarpania aypyZbl y3aK Mep3iMAai
OaKpbLIayFa KOJ1 XKeTKi3y YILiH XKyHeJliK TepanusHbIH OHTal/bl peTTi/iriH TaHAay aca MaHbI3/Ibl.
OpranblK xyike )yheciniy (0XKXK) 3aKbIMJaHybIMEH XXYPETiH aypy/blH YAeyi epeKilie KAMHUKAbIK
KUBbIH/IBIK TYFbI3a/ibl, BUTKEHI MHTPAaKpaHHUaNbIK OlIaKTap/bl OaKbliaay eM/eyAiH Aepbec api
MaHbI3/1bl MaKcaTblHA allHa/1aZbl. 3epTTeyAid MakKcaTbl — OXKIK-ze aypy yaereHHeH KeuiH
JIOPJIATHHUOTI KoJIAaHyAbl Koca aaFraH/a, ALK TexerimTepiMeH GipHellle A9WeKTi Tepanus
kesticiH anrad ALK-no3utusTi O¥Y2KEO 6ap manueHTTe eM/li )KeKe TaHJay/iblH MYMKIHAIKTepiH
KOpCeTYy.

KnuMHMKaNbIK )KaFal NalMeHTTiH aHaMHe31, KOMIIbIOTEPJIIK )KoHE MarHUTTIK-PE30HAHCThIK
TOMOrpadus HaTUKeJiepi, MOPPOJIOTUSAIBIK, UMMYHOTHCTOXUMHUSJIBIK, )K9HE MOJIEKYIAJbIK-
reHeTUKaJIbIK 3epTTey/iep, MyJbTUAUCLIUIIIMHAPJIBIK TONTHIH, WelliM/epl, COHAaN-aK )Kyprisisires
YKYMEJIiK K9He CayJieJliK Tepanus TypaJsibl MaJliMeTTep HeTi3iHge cunaTTtanbl. 40 »kacTarbl
NalnMeHTKe OH, eKmneHiH TeMeHri 6eiridiH, ALK-mo3uTusTi O¥2KEO nguartossr Konbliasl: 111B
catbicbl (T4AN2MO). KypaMbiH/Zia 1aTUHA 6ap XUMUOTepanus asgKTaJfaHHaH KeliH aypy
YAereHiKTeH, KpU30TUHUOIIEH )KoHe LIEpUTUHUOIEH A9MEeKTi TapreTTiK Tepanus Xyprisiaji.
Muja kentereH Metacrasgap nanja 60JiFaH Ke3/ie MallMEHT CUMIITOMATUKaJIbIK CoYJIEJIiK
Tepanus/iaH, KeliHHeH XuMUoTepanusiZiad eTTi. 2024 KbLIFbl aKNaH/a JOPJaTHUHHUOIEH eM/IEY
6acTtasabl. EM HoTHXKeCiHAe KIMHUKAJBIK )KaKcapy, oKMeleri omaKTapAblH TYPaKTaHYbl )KoHe
MUbIH 6akbliiay MPT nepekTepi 60ibIHILIA OH PEHTTEHOJIOTUSABIK JUHAMUKA 6alKaJlbl.
YChIHBLIFAH XaFJall yaKTblIbl MoJieKyaanbIK npoduabaeyaid, OXKXK 3akbiMIaHybIH KyHei
6afaJsiay/iblH, MyJbTH/AUCIUIIJIMHAPJIBIK, LIelliM KabbliAay/blH, COHAaN-aK ALK Texerimtepin
»KeKe TaHJay MeH 91 eKTi KoJIJaHy/blH MaHbI3blIbIFbIH KepceTesi. JIop/1aTUHUG alAbIHFbI
Tepanus XKeJliJlepiHZe aypy YAereHHeH KeliH THIM/I )KyHeJliK 2)KoHe MHTPaKpaHHUaIAbIK
6aKbl1ay/bl KAMTaMachI3 eTyi MYMKiH.

Tyiin ce3aep: ALK-nosutuBTi NSCLC, ekneHiH ycak »kacyliaJjibl eMec KaTepJi iciri,
JIOPJIATUHUO, KPU30TUHUO, IEPUTUHUO, MU MeTacTa3japhbl, MaKCaTThl TEPANHUSI.

UHaMBUAYa/IbHBIN NOAX0A B BbIOOpE TepanuM y nanueHTa ¢ ALK-no3uTUBHBIM
HeMeJIKOKJIETOYHBIM PAKOM JIETKOro: KIUWHUYEeCKUH cay4dau
Bekumesa AT.}, AkbunkanoBa ILE.Z, OmxaeB @.C.3"

1 Kadenpa onkosnoruy, HAO «MeaunuHckuil yHuBepcuteT ActaHa», ActaHa, Kazaxctan

1 MHoronpoduIbHBIA MeJUIMHCKUN IeHTp, AcTaHa, KaszaxcTaHn
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A.T Bekisheva, G.E. Akylzhanova, ES. Olzhayev

AHHOTanusA. ALK-1o/10’kMTeIbHbI HEMeJIKOKJIETOUHbIN pak jiérkoro (HMPJI) npejcraBasieT
Cc000¥ MOJIEKYJISIDHO ONpe/ieIEHHbIM MOATUII pakKa JIEFKOTo, IPpYU KOTOPOM ONTUMaJIbHas
N0C/IeJ0BATEJbHOCTh CUCTEMHOM TEPANIMK UMeEeT BAXKHOE 3HAYeHHUe IS JOCTUKEHUS JAJIUTEbHOTO
KOHTpOJ151 3a60sieBaHUsA. OCOOYI0 KIMHUYECKYIO CI0XKHOCTb IPEICTaB/sIeT IPOrpecCHpoBaHe
C IopakeHHeM LieHTpaibHOM HepBHOU cucTeMbl (L{HC), mockosibKy KOHTPOJIb BHYTPHUYEpPENHbBIX
04YaroB CTAHOBUTCS CAMOCTOSTEJIbHOM U BAaXKHOM LieJIblo JiedeHUs. llesib uccieoBaHusa —
IPOEMOHCTPUPOBATH BO3MOXKHOCTH UHAUBUYAJTU3UPOBAHHOI0 MI0/IX0/a K BbIGOPY Tepanuu
y nauuenTa ¢ ALK-nosoxkutenbHbiM HMPJI, nocsefoBaTe/ibHO 10OJIy4YaBIIero HECKOJbKO
JUHUHU Tepanuu ALK-uHru6utopamu, BKJro4as JIOpJaTUHHUO MOCJe NPOrpeccCupoBaHUs
3a60s1eBaHus B LIHC. OnrcaHue KIMHUYECKOTO C/1yyasi OCHOBAHO Ha JJAHHbIX aHAMHe3a NalMeHTa,
pe3yJsibTaTaXx KOMIbIOTEPHOW U MarHUTHO-PE30HAHCHOU ToMorpaduu, MOopPpoJI0OTUYecKoro,
MMMYHOTUCTOXHUMUUYECKOTO U MOJIEKYJIIPHO-TEHETUYECKOTr 0 UCCJIeJOBAHUU, PEllIeHUAX
MYJIbTUAUCLHUIJIMHAPHOU KOMaH/bl, a TAKXKe CBeJleHUAX O IPOBeJEHHON CUCTEMHOM U JIy4eBOU
Tepanuu. Y naiyueHTa B Bo3pacte 40 sieT 6611 guarHoctupoBaH ALK-nosoxutenbHbii HMPJI
HWXKHEH J10J11 TpaBoro JiErkoro, ctajus [1IB (T4AN2MO). [Tocsie nmporpeccupoBaHus 3a60/1€BaHUS 110
3aBeplleHUHU MJIATUHOCOAepKallel XMMUOTepaNuU 6bl1a Moc/e[0BaTeNbHO IPOBe/leHa TapreTHas
Tepanus KpU30TUHUOOM U LlepUTUHUO0M. [Ipy pa3BUTUU MHOXKECTBEHHBIX METACTA30B B TOJIOBHOM
MO3re MalyeHT M0JIYYUJ CAMIITOMAaTUYECKY0 JIYYeBYIO TePAINUIO C OCAeAyI0llel XUMUOTepanuen.
B ¢peBpasie 2024 roga 6b1/1a HayaTa Tepanus JOpJaaTUHUO0M, KOTOpasi pHUBeJia K KIMHUYECKOMY
YJIy4lIeHHWI0, CTAOMIM3all ¥ 0YaroB B JIETKUX U NI0JI0KUTEJbHON PEHTTeHOJI0TUYeCKOW IMHAMUKeE
110 JAHHBIM KOHTposibHOU MPT rosioBHoro mosra. [IpeacraBiieHHbIN cy4an NOLAYEPKUBAET
BaXKHOCTb CBOEBPEMEHHOTO MOJIEKYJISIPHOTO NPOQUINPOBAHUS, PETYISPHON OLIEHKU NOpaXKeHHUs
HC, MysbTUAMCUUNIZIMHAPHOTO NPUHATHSA PELIEHUH, a TAKXKe [TepCOHAIM3UPOBAHHOT0 BbIOOpa
Y nocJjefoBaTe/ibHOro npuMeHeHus ALK-UHruo6utopos. Jlops1aTUHUG MOXeT 0b6ecrieduBaTh
3¢ $eKTUBHbBIN CUCTEMHBIN U BHYTPUYEPETHOM KOHTPOJIb 3a60J1eBaHUS NOCJIe IPOTrPECCUPOBAHUS
Ha [pe/lleCTBYIOUIMX JIMHUAX TEPANUHU.

KiroueBsbie ciioBa: ALK-no3utuBHbii HMPJI, HeMe/IKOK/IeTOYHBIN paK JIETKOTO,
JIOPJIATUHUO, KPU30TUHUO, LIEPUTUHUG, MeTacTa3bl B TOJIOBHOW MO3T, TapreTHasi Tepanus.
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