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ABSTRACT

Summary: Anaplastic lymphoma kinase (ALK) rearrangement is identified in approximately 3-7% of all
metastatic non-small cell lung cancer (NSCLC) patients, and ALK tyrosine kinase inhibitors (TKIs) have
revolutionized the management of this subset of lung cancer cases.

Purpose: This study aims to show alectinib (TKI) effectiveness and safety with focus on alectinib intrac-
ranial efficacy for ALK+ NSCLC patients.

Case presentation: Patient 1 was a 46-year-old woman diagnosed with non-small cell lung cancer with an
echinoderm microtubule-associated protein-like 4-anaplastic lymphoma kinase fusion gene (ALK+). She
presented with intracranial and liver metastases and poor performance status of ECOG 3. Alectinib was
initiated as a second line therapy, after whole brain irradiation and discontinuation of first line chemother-
apy after two cycles, due to the central nervous system progression and liver metastases. Good response
was consequently achieved, characterized with improved overall performance and without significant
adverse events.

Patient 2 was a 53-year old man with left sided lung adenocarcinoma surgically treated in 2017. Post-op-
erative pTNM stage was [IB with a positive resection margin- R1. He received adjuvant chemotherapy
and radiotherapy. In 2019, after two and half years of being disease free, he presented with severe cerebral
symptoms leading to poor performance status. CT scan of the brain showed multiple brain metastases. He
was treated with first line alectinib after completion of whole brain radiotherapy. In 5 months period he
got significantly better and able for work again.

Conclusions: We recommend alectinib as a first and second line treatment approach for ALK+ NSCLC
patients, in particular the ones with brain metastases at the time of diagnosis and poor PS.
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INTRODUCTION

CLC histology accounts for more than 80% of all

Lung cancer is the most common cause of lung cancers and 60% to 70% of the NSCLC pa-
cancer-related death worldwide. About 1.2 million tients suffer from locally advanced and metastatic
people die every year from lung cancer [1]. NS- disease at diagnosis. The molecular profile of the
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tumor currently determines the therapeutic strategy
for advanced lung cancer. Distinctive chromosomal
rearrangements in the ALK gene (ALK-positive)
were first identified in 2007 and occur in nearly
2%—7% of patients with NSCLC [2, 3]. The most
common rearrangement in ALK is a combination
of the N-terminal half of eml-4 and the intracellular
kinase domain of ALK (EML4-ALK) [4, 5], leading
to a novel active oncogene driver. There are many
other differences in the ALK rearrangement. Addi-
tional ALK-related oncogenic drivers include point
mutations in the kinase domain and ALK overex-
pression [6, 7]. ALK-positive NSCLC patients are

A

typically of younger age and appear to be light or
non-smokers [8]. The frequency of brain metastases
(BMs) is greater in ALK-positive NSCLC patients
and up to 50-60% of those patients will develop BMs
during the course of their disease [8]. Alectinib is
a potent second-generation ALK inhibitor and has
been shown to be successful for a wide range of
ALK rearrangements and ALK mutations. The aim
of this study is to show alectinib efficacy and safety
with focus on alectinib intracranial efficacy in ALK+
NSCLC patients treated at the University Clinic of
Radiotherapy and Oncology in Skopje.

Fig. 1. Computed tomography scans of patient 1, depicting the tumor
response at the inferior left lung lobe, 10 months_after alectinib treatment (A
pretreatment lung foci, B positive response to the alectinib after 10 months)

Fig.2. Magnetic resonance imaging scans of patient 1, depicting the response of
intracranial metastases after 10 months of alectinib treatment (A pretreatment
metastatic foci, B positive response to the alecinib after 10 months)


https://current-oncology.com/index.php/oncology/article/view/4379/2977#b9-conc-25-317
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CASE PRESENTATION

Patient 1

A woman aged 46, with light smoking histo-
ry (15 years, 10 cigarettes per day) was admitted to
our Clinic with cerebral symptoms, such as dizzi-
ness and headache which lasted for a period of at

least 15 days. The patient had a poor performance
status (PS) of 3. Chest X-ray and computed tomog-
raphy (CT) scans displayed a tumor lesion in the
inferior left pulmonary lobe. Bronchoscopic exam-
ination established a pathological adenocarcinoma
with a signet ring cell component. CT scan of the
abdomen and brain magnetic resonance imaging
(MRI) revealed multiple liver and brain metastases.
The patient was diagnosed with stage I\/Elsung ade-

Fig. 3. Computed tomography scans of patient 1, depicting the tumor response at
the liver, 10 months after alectinib treatment (A pretreatment liver metastatic foci,
B positive response to the alectinib after 10 months)

Fig. 4. Computed tomography scans of patient 2, depicting the tumor response in the

brain, 3 months after alectinib treatment (4 pretreatment brain metastatic expansive
lesions with periedema, B tumor response after 3 months of alectinib, without tumors
expansive lesions and persistent lesions like holes in the brain)
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nocarcinoma, pTNM=T3N2M1b (LIV, BRA). The
patient was initially treated with whole brain irradi-
ation (WBI) to a total of 30 Gy with 300 cGy daily
dose and two cycles of first-line chemotherapy with
carboplatine/gemcitabine. Although chemotherapy
yielded temporary lung tumor regression, progres-
sive brain and liver metastases led to discontinu-
ation of chemotherapy, after the two courses. The
molecular analysis revealed ALK positivity deter-
mined by immunohistochemistry. Thereafter we
started with alectinib 600 mg twice daily. Alectinib
is covered by the national health insurance system
in our country. She responded well to alectinib 600
mg twice daily. We evaluated tumor response after
10 months, from the initiation of the target therapy.
Control CT of the lung, abdomen and MRI of the
brain were performed and demonstrated lung and
brain tumor disappearance and substantial tumor
regression in the liver (Fig. 1, 2, 3). The patient re-
mains on alectinib with no serious adverse events.
The last follow-up visit, 12 months after commenc-
ing the alectinib treatment, showed there was no ev-
idence of tumor progression or any remarkable tox-
icity. We noted mild musculoskeletal pain, alopecia
and vision disorders as adverse effects.

Patient 2

A 53-year old man with left lung adenocarci-
noma was treated with lung cancer surgery in 2017.
Operative pTNM stage was IIB with R1 (positive
resection margin). Post surgery, he was admitted to
the Clinic of Radiotherapy and Oncology in Skopje,
where he was treated with postoperative chemother-
apy and radiotherapy. He was disease free on follow
up, until October 2019 when he presented with se-
vere cerebral symptoms. Brain CT showed multiple
brain metastases. The patient presented with poor
performance status of ECOG grade 3 and the brain
was the only site of tumor progression. Upon disease
progression we referred this patient, for biomarker
analysis derived from the operative material. The
molecular testing revealed EML4-ALK positivity.
First we treated him with palliative whole brain ra-
diotherapy and afterwards we put him on alectinib
as a first line therapy. He demonstrated rapid symp-
tom improved and after 3 months of therapy, he was
well and able for work. We noted only mild obsti-
pation as an adverse effect. In 3 months, control CT
scan showed disappearance of expansive brain tu-
mor lesions, instead it displayed multiple hole-like
lesions in the brain tissue, in place of the tumors
(Fig. 4, 5). At the last follow-up visit, 5 months after
commencing the alectinib treatment, there were no
signs of progression or any significant toxicity.

Fig. 5. Computed tomography scans of patient 2, depicting the tumor response in the
brain, 3 months after alectinib treatment (4 pretreatment brain metastatic expansive
lesions and periedema, B positive response to the alectinib after 3 months, without
tumors expansive lesions reduction, present with holes in the brain)
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DISCUSSION

Our study population consisted of 725 pa-
tients (562 men and 163 women) with lung can-
cer, diagnosed between March 2019 and the end
of February 2020 at the Lung Cancer Department,
at the University Clinic of Radiotherapy and On-
cology in Skopje. 358 patients were between 50-
60 years of age, 184 patients between 50-60 years,
142 above 70 years old, and only 41 patients were
under 50. All histological and biomarker anal-
ysis were performed in Skopje. NSCLC tumors
appeared in 544 patients of which 50% were ad-
enocarcinoma subtype, 40% were squamous cell
carcinoma, 2% large cell carcinoma and 8% were
NOS (non-specified). According to the Interna-
tional Staging System for Lung Cancer, out of
544 NSCLC patients, 429 patients presented with
stage III and IV (locally advanced and metastatic
disease) and 115 patients with stage I and II (ear-
ly stage disease). We referred 181 patients (25%)
from all NSCLC patients for biomarker analysis.
Eligible patients for this study included those with
histological diagnosis of NSCLC and immunohis-
tochemistry (ICH) proven ALK protein positivity.
In our study there were 18 patients proven with
ALK positivity. Gender vise 14 patients from this
subset of patients, were men and 4 were women.
As for the treatment strategy we treated 5 ALK
positive patients with alectinib as a first line thera-
py, and 10 patients with alectinib as a second line
therapy. Three patients from the ALK+ group, did
not receive any ALKIs.

In our study we describe two cases of
ALK-positive NSCLC patients with BMs, se-
vere cerebral symptoms and poor PS. Whole
brain irradiation (WBI) and chemotherapy as a
standard treatment in NSCLC patients with poor
PS and BMs is of little clinical value. It offers
median OS (overall survival) of approximately
3 months [9] in comparison with alectinib treat-
ment, where median overall survival will not be
reached in 5-years follow-up [10]. Indication
for molecular based therapy for patients with
NSCLC harboring corresponding target genes
therefore should be determined separately from
that for cytotoxic chemotherapy for non-select-
ed population. As a result, ALK inhibitors have
been developed, which demonstrated a system-
ic effectiveness and greatly improved results in
comparison to the chemotherapy in patients with
ALK-positive advanced NSCLC. Median pro-

gression-free survival with crizotinib as a first
line therapy was longer compared with chemo-
therapy (10.9 versus 7 months). However, the
intracranial efficacy of crizotinib is poor, due to
the poor blood-brain barrier (BBB) penetration
[11, 12]. Furthermore, ALK inhibitors with time,
needed to be improved to enable intracranial dis-
ease control and expand the spectrum of ALK
mutations targeted. As a result, the second gener-
ation ALK inhibitors like ceritinib, alectinib and
brigatinib as well as the third-generation ALK
inhibitor lorlatinib were developed [13]. Recent-
ly, Kodama and colleagues showed alectinib to
have a stronger antitumor activity than crizo-
tinib in intracranial tumors in mouse model of
EML4-ALK-positive NSCLC due a significant-
ly better penetration of BBB [14]. Alectinib is
not a P-glycoprotein substrate and this can play
a role in the higher penetration of BBB. P-gly-
coprotein itself, has indeed proved to be a resis-
tance mechanism to ALK inhibitors, especially
in the brain [15]. Alectinib efficacy in patients
with BMs was also assessed in phase III clinical
trials. In the ALUR study [16], 24 alectinib-arm
patients and 16 chemotherapy-arm patients had
baseline brain metastases. The icORR was sig-
nificantly higher with alectinib treatment 54.2 %
versus chemotherapy treatment 0% (p <0 .001).
Various real-life retrospective cases with alec-
tinib confirmed high efficacy in regard to the
brain and leptomeningeal metastases [17, 18]. In
addition, Ou and colleagues reported two cases
of ALK-positive NSCLC patients with BMs who
had undergone stereotactic radiosurgery (SRS)
to the brain prior to treatment with alectinib.
Both patients had radiation necrosis which was
confirmed by neurosurgery and pathological ex-
amination showed pseudo-progression [19]. This
particular brain development following SRS and
alectinib, has to be recognized as such, in order
to prevent incorrect classification into progres-
sive disease and discontinuation of alectinib. In
the context of brain radiotherapy studies have
shown that the progression of BBB damage can
be explained by complex interactions involving
endothelial cell death, altered gene expression
and micro-environmental changes [20]. Data
showed that endothelial cells suffer from two
waves of radiation-induced cell death after expo-
sure to radiation: early ceramide-mediated apop-
tosis within < 24 hours and delayed, DNA-in-
duced mitotic death > 72 hours, recorded up to
1 month after RT. Finally, this BBB disruption
after focal RT or whole brain radiotherapy is pre-
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sumed to lead to an increase in drug permeability
[21, 22]. The reason for combining brain RT and
targeted therapies in BMs patients is also based
on the radiosensitizing properties of these drugs,
which allow for better intracranial control (23).
As a result we chose alectinib in our study pa-
tients. Alectinib is available and covered by the
state insurance in our country.

Alectinib (RO5424802/CH5424802) is a
second generation, ATP-competitive, orally and
highly selective inhibitor of ALK, specifically
designed to overcome crizotinib resistance. Un-
like crizotinib, alectinib does not inhibit MET or
ROSI kinase activity, but it inhibits RET with
comparable potency of ALK. Alectinib is effec-
tive, in vitro, in treating numerous crizotinib-re-
sistant ALK mutations. It also showed in vitro
efficacy against ceritinib resistant ALK-mutant
L1198F and moderate potency against the com-
posite mutation D1203N+F1174C (24,25).

Alectinib is metabolized by cytochrome.
Results from J-ALEX and ALEX studies pro-
vided additional proof of the systemic and CNS
efficacy of alecitinib, with maximum 38 percent
CNS response rates in patients with detectable
CNS lesions at baseline. The cumulative in-
cidence rate (CIR) of CNS progression in the
ALEX ITT population, given the daunting risks
of non-CNS progression and death, was 9.4
percent with alectinib versus 41.4 percent with
crizotinib (26, 27). Median OS was NR (Non
Reachable) with alectinib and 57.4 months with
crizotinib (95% CI 34.6-NR) (10). Based on the
ALEX data, the National Comprehensive Can-
cer Network guidelines were updated to include
alectinib as a category 1 recommendation for
first-line treatment of ALK+ NSCLC patients.
Our data confirm that alectinib demonstrates su-
perior efficacy for CNS disease in both of our
study patients. Brain metastases are an adverse
prognostic factor in ALK+ advanced NSCLC.

Our first patient with ALK-positive NS-
CLC, who was previously treated with chemo-
therapy and radiotherapy;, is still on alectinib with
good response including the brain mets. There
was no proof of disease progression or exception-
al toxicity at the last follow-up, after 12 months of
alectinib treatment.

Our second patient at the last follow-up vis-
it, 5 months after starting of alectinib treatment
was well and without any cerebral symptoms.

CONCLUSION

Considering its efficacy and tolerability
based on these two cases, we recommend alec-
tinib as a best treatment approach for ALK+ NS-
CLC patients in first

Consent

Written informed consent for the publica-
tion f this study and accompanying photographs
were obtained from both patients.
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Pe3ume

TPETMAH CO ALECTINIB KAJ BOJIHUTE
CO ALK MIO3UTUBEH HEMUKPOULEJYJIAPEH BEJIOAPOBEH KAPHUHOM
N MO30YHU METACTA3HU: HAIIE KJIMHUYKO UCKYCTBO

Cumonnna llpsenkoBa

YHUBep3UTETCKa KIMHKUKA 33 paguoTepanuja u onkonoruja Cromje, PC Makenonuja

Ienra Ha cTyaujaTta e 1a ja npukaxe eukacHocta u 6e30eqHOCHUOT npodui Ha alectinib, co
nocebeH Qokyc Ha HeroBaTa MHTpakpanujanHa epukacHocT kaj ALK+ NSCLC nanuenTn.

Ipuka3 Ha cayuaj: [Tauumentor 1 e 46-roguiiHa )keHa CO AMjarHo3a Ha HEMUKpOLEIya-
peH OenmonpoOeH KapuHOM, Koja uMa ¢y3uja Ha microtubule-associated protein-like 4-anaplastic
lymphoma kinase renot. Kaj Hea ce neTekTupaHu MHTpaKpaHUjaTHH U XelaTaJH!d METacTa3u U uMma
nowm performance status crenen 3. boxnara ja siekyBaBme co alectinib, Mo mpeTXoaHO crpoBeneHaTa
HMpaaujanyja Ha UEeJIHOT MO30K M MO MPEKHWH Ha XeMoTepanujara 1o CIpoBEACHH JBa LHUKIYCH, T10-
paau HacTaHarara Mporpecuja Ha LepeOpaiHaTa U XenartajHara cuMmnrtoMmaronoruja. Kaj 6onnara ce
MIOCTUTHA 100ap OJAroBOp Ha TyMOPOT €O MOAOOpyBame Ha performance cTaTycoT U HeMalle u3pase-
HU HecakaHu e(ekTH Ha JiekoT. [lanuenTor 2 e 53-roguiieH Max co ONepUpaH aJCHOKAPIUHOM Ha
neBoTo Oenoapodue nipex Tpu roauHu (2017). OneparuBauot pTNM-craanym Ha Gonecta Oeme 1B,
HO co R1 (mo3uTuBHa peceknucka mapruia). [lo 1Be U Moy rogUIIHO MpeXHUBYBamke 0e3 00IecT, BO
2019 roguna HeHaZejHO Kaj OOTHHUOT ce MojaBuiie HepeOpatHu CUMIITOMH U UMai jom performance
cratyc. Ha nanpaBennot CT Ha MO30KOT BUJIeHHU ce OPOjHH MO30YHHU METacTa3u. bomHuoT e TpeTupan
co alectinib u mo 5 mecenu e no6ap u cnocoOeH 3a padoTa.

3axuyyok: Hue ro npenopadysame alectinib kako mpBOJIMHUCKH TpETMaHCKH npucTan kaj ALK+
NSCLC 60a11, moceOHO Kaj OHHE HITO UMaaT MO30YHM METAacTa3u BO MOMEHTOT Ha IIOCTaBYBambE Ha
JMjarHo3ara u ce co Jyom PS.

Kayunu 360poBu: mo3ounu metactasu, ALK+ NSCLC 6omun, alectinib



