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Introduction

Anaplastic lymphoma kinase (ALK) rearranged renal cell carcinoma (RCC) is a newly
recognized entity in the 2022 WHO classification under molecularly defined renal
tumors. It is imperative to diagnose this entity, especially with the advent of ALK-
directed therapy. Herein, we report the case of a 52-year-old lady who presented with
incidentally detected mass in the mid-pole of the left kidney. The patient underwent
left radical nephrectomy. Microscopically, the tumor showed varied patterns, namely,
papillary, tubulocystic, solid, and varied cell morphologies—cuboidal cells with low-
grade nuclei, and rhabdoid cells in nests and clusters. Locoregional spread to the lymph
nodes was noted. The tumor was reported as “renal cell carcinoma, unclassified.” On
further immunohistochemistry, the tumor was diffusely positive for ALK by immuno-
histochemistry. Further, the finding of ALK rearrangement was confirmed by fluores-
cence in situ hybridization, thus confirming the diagnosis of ALK-rearranged RCC. She
came back with progression after a year and was started on ALK-directed therapy after
confirmation of ALK rearrangement. However, she succumbed to the disease 15 months
after diagnosis. ALK-directed therapy has revolutionized the management of ALK-
positive lung adenocarcinomas. Although ALK-rearranged RCC is a rare subtype of RCC,
it is essential to know this case histopathologically for an accurate diagnosis and future
development of targeted therapy.

renal cell carcinoma (RCC), the subtype ALK-rearranged

Anaplastic lymphoma kinase (ALK) rearrangement has been ~ RCC (ALK-RCC) was first described by Debelenko et al?
recently described in a variety of solid cancers including and Marifio-Enriquez et al® in 2011. Since then, many
anaplastic large cell lymphoma, inflammatory myofibro- individual case reports and series have been published,
blastic tumors, non-small-cell lung carcinomas, etc.' In  which led to the inclusion of ALK-RCC as a newly recognized
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entity in the 2022 WHO classification under molecularly
defined renal tumors.*

ALK rearrangements involving various fusion partners, for
example, NPM-ALK, TPM3-ALK, EML4-ALK, etc., have been
reported to lead to aberrant ALK activation, which has been
associated with substantial oncogenic activity.! The resul-
tant oncoproteins are expressed in cytoplasmic/membra-
nous patterns. These fusion products have been successfully
targeted using tyrosine kinase inhibitors, particularly in
non-small-cell lung carcinomas, and this has paved the
way for their use in other tumors with ALK rearrangement.

We report a case of ALK-RCC diagnosed at our center. To
the best of our knowledge, this case is the first report of
ALK-RCC from India, with the current literature review.

Materials and Methods

The patient’s clinical details, treatment history, and follow-
up data were obtained from the institutional electronic
medical record system of Tata Memorial Centre. The biopsy
was performed under computed tomography (CT) guidance
and the patient underwent radical nephrectomy after the
biopsy results confirmed RCC. Immunohistochemistry (IHC)
was performed on the Ventana Benchmark XT autoimmu-
nostainer (Ventana Medical Systems Inc., Tucson, AZ, United
States). Fluorescence in situ hybridization (FISH) was per-
formed using ZytoVision SPEC ALK dual color, break apart
probe (ZytoVision, Bremerhaven, Germany). Interpretation
was done on the Olympus BX53F fluorescence microscope
(Olympus, Tokyo, Japan), and greater than 15% of the cells
showing split green and orange signals was considered
positive for ALK gene rearrangement.
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Case Report

A 52-year-old woman presented to our tertiary care center
with an incidentally detected mass in the mid-pole of the left
kidney. The patient’s history revealed that the patient had
taken consultation elsewhere and was started on sunitinib,
which she took for a week before referral to our tertiary care
cancer center.

CT scan showed a well-defined solid cystic lesion measur-
ing 4.5 cm in length in the interpolar region of the left kidney
with perinephric fat invasion. In addition, enlarged left hilar,
left para-aortic, and left aortocaval lymph nodes were also
identified. A CT-guided biopsy of the kidney mass was
performed. The biopsy was reviewed and after confirmation
of RCC, the patient underwent laparoscopic left radical
nephrectomy.

Grossly, the specimen revealed a 4.5 x 4.3 x 3.5 cm, gray-
ish-white, ill-defined tumor in the interpolar region of the
kidney cortex with extension into the pelvis. In addition, a
hilar metastatic lymph node was identified measuring
5x25x%x2.0cm, 1cm away from the primary tumor
(=Fig. 1a). Histopathology revealed an infiltrating tumor
comprising varied patterns, namely, papillary, tubulocystic,
and solid. The papillary areas showed fibrovascular cores
with foamy macrophages, lined by cuboidal cells with bland
nuclei. Few cells showed intracytoplasmic vacuoles. Psam-
momatous calcification was noted at places. The tubulocystic
areas showed tubules filled with mucin—highlighted by the
mucicarmine stain. Few areas showed a striking resemblance
to thyroid-like follicular RCC with colloid-like material. The
tubules were lined by cuboidal cells with low-grade nuclei.
These areas were observed to be embedded in a dense

Fig. 1
Papillary pattern with foamy macrophages in the fibrovascular cores and psammomatous calcification (hematoxylin and eosin [H&E], 100X);
tumor cells with mild nuclear atypia (H&E, 200X). (d-f) Mucinous areas with variably sized tubules/glands lined by cells with mild nuclear atypia.
The inset shows mucicarmine stain highlighting the mucin within the tubules (H&E, 100X, 200X). (g, h) Sheets and nests of tumor cells with
rhabdoid features (H&E, 100X, 200X).
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(a) Gross photograph of the nephrectomy specimen. The tumor is seen at the renal hilum with a large metastatic lymph node. (b, c)



desmoplastic stroma. The solid areas comprised an admix-
ture of nests and clusters of rhabdoid cells (~Fig. 1b-h). The
metastatic lymph nodes showed predominantly the tubulo-
cystic tumor morphology.

On performing IHC, the cells in all the areas were diffusely
positive for CK7, AMACR, and PAX8. The cells were negative
for HMB45, CK20, TTF1, desmin, ER, p63, and CD10. INI1 was
retained. The tumor was reported as “renal cell carcinoma,
unclassified” based on the IHC profile.

Further IHC showed the tumor cells were diffusely and
strongly positive for ALK (D5F3 clone by Ventana; ~Fig. 2a-e).
Further FISH for ALK rearrangement was performed, which
showed split green and orange signals consistent with ALK
gene rearrangement (=Fig. 2f).

On follow-up, at 12 months, the patient developed locore-
gional recurrence and multiple lung and liver nodules with
metastatic retroperitoneal supraclavicular lymph nodes. The
patient was started on ceritinib 1 year after the diagnosis, but
died of the disease within 3 months.

Discussion

ALK is a part of insulin receptor superfamily and is a
membrane tyrosine kinase that is expressed only in the
central nervous system. Rearrangements involving the ALK
gene are reported in a variety of cancers and was first
reported in 2011 in RCCs.?> To the best of our knowledge,
this is the first case of ALK-RCC reported from India.

ALK-Rearranged Renal Cell Carcinoma Deshpande et al.

ALK-RCC is reported in pediatric as well as adult RCCs,
more commonly in adults. It has been noted that the pediat-
ric cases show homogeneous morphology with predominant
areas resembling medullary RCC, while adult ALK-RCCs show
a heterogeneous morphology, as seen in our case.> Overall,
the incidence of ALK rearrangement in RCC is less than 1%.
Hence, screening is difficult.” A few cases, predominantly in
the pediatric and adolescent age groups, have been reported
to be associated with a sickle cell trait.>>®7 Since the patient
was in her 50s and did not present with any signs of the sickle
cell trait, we did not investigate its presence in our patient.
The physical characteristics of these tumors are that they can
be solid or solid-cystic with a whitish to yellowish cut
surface.” Similar findings were noted in our case. The histo-
logical features reported in the literature are extremely
variable, which leads to the tumor being frequently labeled
as “RCC, unclassified.”

However, a few morphological details are conspicuous. The
pediatric ALK-RCCs have been reported to have a morphology
like renal medullary or collecting duct carcinomas.?>%8 The
adult-type RCCs have been reported to exhibit a heterogeneous
architecture, comprising papillary, solid, cribriform, tubular,
tubulocystic, spindle, etc. The tumor cells also show consider-
able variation with signet ring cells, rhabdoid, bland cuboidal,
or small cell morphology.

Metanephric adenoma-like areas are reported in a few
cases.” Some studies have reported the presence of intra-
cytoplasmic mucin or a mucinous/myxoid background,

Tl

%

Fig. 2 (a) Tumor cells show diffuse positivity for CK7 [3,3’-diaminobenzidine (DAB), 100X]. (b) Moderate to strong positivity for AMACR
(DAB, 100X). (c) The stroma showing diffuse staining for SMA (DAB, 100X). (d) Focal nuclear staining for TFE3 in tumor cells (DAB 200X).
(e) Diffuse strong staining for ALK (D5F3 antibody clone; DAB, 200X). (f) Fluorescence in situ hybridization (FISH) rearrangement for ALK with
tumor cell nuclei showing split green and red signals along with ALK gene copy number gains.
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which leads to consideration of mucinous-tubular and spin-
dle-cell RCCs. Our case also showed a heterogeneous mor-
phology with predominantly papillary and tubulocystic
areas with focal solid areas.

Cytomorphology was also varied with bland cuboidal cells
and rhabdoid cells in the solid areas alongside the presence
of mucinous areas. Psammomatous calcification was also
noted. Owing to the presence of all these features, we
considered performing ALK testing.

By IHC, these tumors are CK7, PAXS8, and AMACR positive
in variable patterns, which are similar to those seen in
papillary RCCs. In addition, stains to rule out other subtypes
are helpful, like CK20, GATA3, Melan-A, HMB45, and S100.
Also, expressions of SDH, FH, and INI1 are retained. Desmin is
negative, especially in the rhabdoid areas. ALK IHC is a
powerful technique for the identification of ALK rearrange-
ment, as has already been demonstrated in lung cancers.*
The ALK D5F3 antibody clone showed strong positivity in the
tumor cells.

Various molecular methods can be used to confirm the
diagnosis of ALK-RCCs and these include FISH, polymerase
chain reaction (PCR), and next-generation sequencing (NGS).
PCR and NGS can convey additional information about the
fusion partner; however, break-apart FISH probes cannot be
used if identification of the fusion partner is required. It has
been shown in various studies that the morphology and
immunostaining for ALK are different for different fusion
partners.”® We have not performed additional ancillary
testing for determination of the fusion partner. Sukov et al
have additionally studied the effect of ALK copy number
gains on the patient outcome—cases with greater than five
copies of the ALK gene had a poor outcome.' ALK gene copy
number gains were also seen in our case.

With the advent of ALK-directed therapy, it has become
imperative to diagnose this entity accurately. A few cases
have been described in the literature where durable
responses to ALK inhibitors (entrectinib, alectinib) have
been documented. Pal et al described three patients who
after multiple lines of therapy had a partial and durable
response to alectinib (9, 4, and 4 months).'® Thorner et al
report a pediatric patient who was started on an ALK
inhibitor; however, the patient was still undergoing treat-
ment at the time of publication.'’ This index patient was
started on an ALK inhibitor, 1 year after nephrectomy;
however, she succumbed to the disease due to extensive
metastasis.

Because of the rare nature of this tumor, more studies
need to be performed to generate evidence on the efficacy of
ALK inhibitors in ALK-RCCs.

A review of all the cases of ALK-RCC reported in the
literature is summarized in ~Table 1.'-3>-28

Conclusion

ALK-RCC is a newly recognized subtype of RCC with clinical
and therapeutic importance. It is essential to correctly diag-
nose this condition. Herein, we have described a few mor-
phological features that can help in accurate diagnosis (in a

Indian Journal of Medical and Paediatric Oncology © 2025. The Author(s).

Deshpande et al.

Table 1 Review of literature of various cases of ALK-rearranged renal cell carcinoma (RCC)

o o
. |2 : ;
E = 2
s o) ~N <
S ! . -
= a a =
=1 | ] o
o =2 b [a)
e}
g £¢
o
S s a
=
|9} c o
< — X
= © £
= = Yo
g |2 T &
c me =
= = Se24 B
e —_—
] = _cﬁg @
g 9 o3 ]
= & ¥ S O ~
o
©
- v
wn wn
T ©
- @
Qwvlo [} o
=Tz Z z
c R = =
o N LA
N = <S89 |
~N .= @ h =2 S1n o
] m'-EE > u;'ag.z
= ] - =
= ESTuw = ~N— =S ®
5 |5352 |3 Spozd
5 |ZpSE |2 SUEE
0= 5 e
2 |UEXE |23 DNgEs
5 |<"osE g <n3Ec
= o .= = ]
E |—<‘_|_ ~ O ,—§¥Q__
£ w >0 ~ o w<<o o
= <& 0= oY <Jdxz=
“©
82 5 v E
o =) = =
cl o £ E o]
392, (¥%83 |¢
> - = o ©
& |ZeTE S22 9 gL
< |E358 |£8%8 |RE
- ] =5 c® >c 0
T oY © T = o
o a 2 > m© c + o 7
9] c80c|S=sTEC|ES
— ac'— ==
i 25 0CE|I2a5cE|lROS
= O >gFgES|Qo02C 5|00 >
X nolBtZluweowmao=2|a s 0
x
b
T |2 s =
=) © = —
< — © o
N N &
[T] 9] S
-+ 3
9] =2 ~ .
= i,
g E 5
c [WE) -+
] 9]
9] )
> ] =M 8
o 2 T
=] © ~~
L Y ma—n 3
wv [a) Ed.) wv —
c
c
w — ~ M




Deshpande et al.

ALK-Rearranged Renal Cell Carcinoma

(panupuod)
euiwn| ojwseld
annebau sygNH -03Aoenul ‘wse|doifd
2anisod v ‘(jed0oy) d1jiydoulsoa juepunge
sopou 01dD ‘URUIWIA ‘||N] ‘s|]22 9|puids 03 pio €
VN uonI3saY ydwA| jeuoiboy ‘€341 ‘VIAZ ‘€3v/13v -jpynds ‘uienied pijos WL ased ‘e 3a equefe) Ll
annebau eurwn| Jjwsed
V-UuelpN ‘SHaINH -0340e13u; ‘wse|dolfo
‘aniyisod v (Jed0y) 1iydouisoa juepunge
sapou 0LdD ‘LINI ‘€341 ‘YN ‘s||22 3|puids 03 pio z
VN u0112959Y ydwaA| jeuoibay ‘TSINVD ‘€3v/ 13V -Iloyde ‘ussized pijos 4/91 ased ‘e 39 equeled ol
eurwn| Jjwse|d
aAnebau v ‘sy9INH -03Aoenul ‘wse|doifo
‘01D annisod (jed 1lydoulsos juepunqge
-0§) 23D ‘LINI ‘€34L ‘Ui ‘s||92 a|puids 03 plo L
VN uod3sSAY ON -udWiA ‘YA ‘€3v/13V -[2ynda ‘usanied pijos /9L ased ‘|e 39 equele) 6
anizebau ulwsap ‘yead
‘1€ad “g9d %y uisdayy eujwn|
-Bd ‘G gINH ‘aanisod J1wsejdoifoelyul pue
(jeryuataywindaduou ‘|ed wse|dojAd Juepunge
Awoydaiydau -0} ‘932.10SIP) M1V ‘8XVd yum s||2d jeuobAjod
ow 61 ‘@3N e21pe. 3ybry ON ‘TSWYD “€av/1av 03 9|puids ‘us913ed pijos /9 ol® 32 WS 8
aAebau
SPAINH ‘€341 ‘WD
SDVIAY 02D anisod wse|do3fd sijiydouisos
(]e204) 0L @D ‘unUAWIA juepunqe yjm uiaijed
ow il ‘aIN Awoydauydau [eaipey ON TXVd 1D 'YINT D pijos ‘rejnqny ‘Asejjideqd /vt cilB 32991 L
ZXVd ‘8XVd 104 B30} |eL13ew proxAw
‘(buoays ‘asnyIp) MV Je|npue|besjul >
Awojdaiydau UIIUBWIA /3D ‘T SINYD -0} ‘euiwin| djwse|dolAd Z 9sed
ow 8 ‘aiN [ed1ped 1437 ON ‘VINT “€3v/13V -ejul ‘usaned Asejjided /€S 7118 39 eremebng 9
0LAD “WDIVINY
‘TXVd ‘8XVd 10} [0} Abojoyd.ows
‘(buoazs ‘asnyp) M1V plopqeyd [B204 Yym
Awo3daiydau ‘UIIUBWIA “/3D ‘T°SINYD suldyied pijos ‘Wiojll | 9sed
ow $Z ‘diN [eJ1pel 3431 ON ‘VINT ‘€3v/13v -q1> “yejnqny ‘Asejjided 4/9¢ 21 'e 19 eremebng q
EVREGETNRVATIIETA
‘SPAINH ‘V-uisdeN
ansod (eam) v wse|dojko
‘(1e2oy) 0LAD ‘T'SNVYD d1jiydouisoa o3 z
ow /1 ‘aod uoI3I3sAY ON ‘VINT ‘2D ‘€3V/ LAV 163> ‘uianied Asejjideq IN/6S ased | ‘|e 32 AOXNS 14

(panupuod) L 3jqel

Indian Journal of Medical and Paediatric Oncology © 2025. The Author(s).



Deshpande et al.

ALK-Rearranged Renal Cell Carcinoma

(ewouidied

aAebau y-uep\
) uisdayied ‘unay

opelb
1e3pnu ybiy ‘wsed

Awojdaiydau 15831q 1B|NQO| -ped-3 ‘23D ‘01 dD 9AlR -0342 2Jjiydouisoa yum
ow g ‘@aN [ea1pes 3ybry JU3sIX203) ON -1sod Y1y ‘URUBWIA XD 5|22 abue| ‘u1a13ed pijos 4/86 g11B 39 Yjopog 8L
NIREIREN
Jejnpue|belu;
‘S||92 plopqeyd ‘eu
-iwn| o1wsejdojAoeljul
(ewoyduwiA| aAnebau gD ‘ennisod ‘wse|do3fo oijiydoulsoa
s.unjbpoH M1V ‘(18204) €341 “LINI UM S92 [BPlOqND ‘U]
ow 9] ‘aiN Awo3daiydau ybry JU33SIX20D) ON ‘UIRUSWIA “YOIVINY ‘LD -ed Aiejidedopnasd 1/61 LR pweAQ /1
aAnebau
Adetayy uluRdIed ‘L IM ‘SPAINH
J0qiyul v Aw ‘UIIsap ‘001LS ‘66D 19]pnu d1ydiowosyd
-0309uapeydwA| |esu ‘290D ‘01 @D ™Al ‘wse|do3Ad orjiydoulsos
-0j119doi3al pue Awoy ow 7| ‘9xua.Lnd -1sod )V ‘(je20y) €3V juepunge yjm sj|ad o1}
ow ¢ ‘amy alydau [edipes 3ybry -3l |euolbal0d07 [L3V “LINI ‘€341 ‘YINT -sejdeue ‘uia13ed pijos 1/z1L (118 32 1oy 91
s91395010pnasd Jejnd
aAnebau -seAl1ad ‘s||9d plopqeys
quuiiuns ) uisdayied ‘€34] ‘v ‘euiwn| djwse|do3Ad
‘AwojoauapeydwiA| -ue@\ aAlIsod Yy ‘ui| -eJjul ‘wise|do3Ad oyd
|euoibal ‘Awoy uoljejuasald -nqo|botAy3 ‘y uisden -0UIS0d ‘Seale plOXAW
alydau aA13ONPaI03Ad 18 ‘sopou ydwA| LALL WDVIAY ‘0Lad ‘susazed wuoyuqLd Z 9sed
VN |eutwopqesuesy 3yb1y Jnioe-ered ‘19A1] ‘TXVd ‘8XVd ‘LD ‘Je|ngn3 ‘Asefjided ‘pijos IN/S€E g, B 32 ouesny) Sl
aanebau S||92 plopgeys ‘eu
sapou yduwiA| €341 I uisdayy -1wn| o1wsejdoiAoelul
>13Joe-esed 1oy uony ow Qocl -ed ‘y-UB]R\ “YDIVINY ‘wse|do3Ad orjiydoulsos
-eAI95q0 ‘Awo3dalydau ‘s9se3Se1aW apou aniisod Y1V ‘oLad juepunqe ‘uiaiied pijos | 9sed
ow z1€ ‘aiN |euiwopgqesuety Jybry ydwA| >1310e eled ‘XY ‘8XVd ‘LD ‘wuoyuqud ‘Alejided 4/€€ g, 18 32 ouesny) !
aAnebau
L1LLAD *XIVD ‘0LAD
“WIVINY ‘€341 “EVIVD
‘V-UePN ‘SyaINH S||9> plopqey
‘anisod ([ex0y) /3D ‘paizejonden ‘wsejdoy
Awo3daiydau NIV ‘gHAs ‘LINI ‘un -A> jJuepunge yim s||ad
ow G| ‘aiN |ed1pes 1497 ON -USWIA ‘8XVd ‘€3V/LIV jeuobA|od ‘uiaized pijos 1/ov FLRE nesauues| €l
eurwn| Jjwse|d
-03Aoenul ‘wse|doifd
d1j1ydouisoa juepunge
Awo3darydau anlisod [INI ‘€341 ‘s||92 protpyada ‘ulay
VN [e1pe. 3ybry VN 31D ‘URuBWIA ‘YA -Jed Asejjided pue pijos /9L 118 39 eqreled zL

(panupuod) L 3jqel

Indian Journal of Medical and Paediatric Oncology © 2025. The Author(s).



Deshpande et al.

ALK-Rearranged Renal Cell Carcinoma

(panupuod)

annebau

L11dD “001S ‘O3
‘PEAD ‘LEAD ‘€341 Y
-UBIDIN ‘SHEINH ‘Ulwsap
‘VINS ‘anamsod M1V “LINI
‘(le201) 01@D “(je204)

S||92 33evPNUNW
‘euiwn| Jjwse|d
-0345 ‘wse|do3fd juep

Awo3daiydau WOVIAY YN “8XVd -unge yym 1apnu abue)
ow 9| ‘gIN [ed1ped 3ybry ON 3D ‘VINT ‘€3V/13V ‘sutayied sejngny ‘pijos IN/8S 1z 1B Buea 8¢
qiui3daje saseiselall
syuowy ‘amv ‘[oxejtped ‘unejdoqued |eualpe pue bung VN Kie|ideq 4/s8 € 9sed ; ‘|e 39 |Bd Vo4
qiuna9le
‘qiunijones ‘Awoy S95P]SEIAaW 2U0q
ow 6 ‘aMV a1ydau aAIdNpaL0If) pue |epou ‘buny VN DDy Atejided || adAL 4/0€ Z 3sed ; ‘[e 39 |ed 97
qiundale ‘qu
-13UBZOQED ‘qeWN|OAIU
‘snwjolana ‘qiuedozed ow 47 susa1yed
ow 4G ‘AMV ‘Awoldalydau |edipey ‘sasejselaw bun VN [|92 1e9)> pue Alejjided IN/99 L 9sed ; ‘[e 39 |ed *rd
qiuijuezoqed
‘qewn|oAlu
‘qewnzpeAsq ‘snw
VN -11049A3 ‘“Awo3oalydan VN VN DDy payisse|pun 1/vS € ased ‘e 3a oe| ¥z
SNWIj0JaAd ‘qIu
-I1BAUD| ‘qRWIN|OAIU ‘qlu
VN -edozed ‘Awo3oaiydan VN VN 3dA3 aqoydowoiyd 4/zs zased ‘|e3a oe| €z
Awoydaiydau ow apelb aespnu ybiy oyd
ow 6| ‘AMV [eatpes 3ybry Tl ‘NT|eunselpapy aAHsod Yy -lowoa|d pue plopqeyy W/zz | °sed ‘e 3s oel c
annebau
V-UBPIN ‘SEINH ‘VINS
‘00LS “ZL1LAD ‘0Lad
‘€341 oniisod My wse|dolfd
Awojdaiydau ‘@XVd ‘TXVd ‘unuswia d1j1ydoursoa ym sjj2d
ow g ‘aiN [ed1ped 1437 ON ‘D 'YINT “€3v/13V yam uianjed Alejjided dlzs 798D (,‘[B 33 PA 1
aAnebau y-uep\
‘GYAINH ‘00LS ‘890D s|19> padeys-a|puids
‘£11aD ‘01ad “¥IVIAY pue s||a3 a1eIpaulaiul
D anisod Yy ‘wse|do3fd juep
Awojdaiydau ‘€341 ‘8XVd ‘TXVd ‘un -unge yjim s||9d [euobA|
ow ¢z ‘@iN [ed1pel 39 ON -UBWIA ‘YN “€3V/13V -od abuej ‘s393ys pijos W/6v L 9582 .|e 39 NA 0T
qIupoale ‘qluiuezoqed 9seasip
‘QRWN|OAIU ‘SNWI|OJIAD aAIssaboud
031qIyul 13N ‘quu ‘uonejuasald e Kbojoydiow
VN -edozed ‘Awo3da1ydan sasejselawl bung VN [|92 1e9)> pue Alejjided IN/S9 oL IB 19 550 6l

(panupuod) L 3jqel

Indian Journal of Medical and Paediatric Oncology © 2025. The Author(s).



Deshpande et al.

ALK-Rearranged Renal Cell Carcinoma

aAiebau €341

‘L411 “EVLVYD ‘0D
‘anisod )y ‘unRusWIA

upnw punoibypeq
‘Abojoydiow piojew

S

VN Awojdaiydau |eied SLINT “8XVd ‘2D -02.es ‘s||92 plopqgeyy IN/¥S 3SED ‘|E 39 BPOINY) 9¢
upnw punoibypeq
‘s]|92 buti 32ubis ‘sjj9d
anizebau €341 ‘evIvO plopqeys ‘oji|-ewouspe
‘0D anmsod Y1y J1ydauelaw B304 ‘U]
‘(]e204) L LM ‘UuaWIA -jed pijos “iejndaqeny %
ow 0z ‘aiN Awo3oaiydau |eyied LALL “LINI “8XVd ‘2D ‘Are|ded “oi3sAdojngny 4/8v 9sed ‘|e 19 BpOINY G¢
aAnebau upuawia
‘€341 “L41L ‘0D
nsod YV ‘LIM (1] ewouape duydau IS
ow €G] ‘aiN Awodaiydau |enied ‘LINI ‘8XVd “(]e20y) 23D -ejow) ulailed Jejngnp 4/sz 3SED ‘| 39 BPOINY) €
an1zebau €341 upnw
‘EVIVD ‘1411 ‘02D punoibyoeq ‘(apesb
faninisod Yy ‘unuaWIA MOJ) §||92 9|pulds pue Z
VN Awoalydau [edipey LINIT “8XVd ‘2D le|ngni-opnasd ‘p1jos 4/15 ased |2 33 epoIny %3
upNW
punoibydeq ‘sajondea
J1wse|do3fd “sj90 bull
aAnnebau 12ubis pue piopgeys |ed
€341 ‘L4LL ‘0D -0} ‘spue|b pue s3jngn3
anisod My “(je20y) ‘plojewodIes ‘pijos L
ow 0F ‘aiN Awooaiydau [edipey SVLIVD ‘LINI ‘8XVd ‘LD ‘le|ndaqeJy ‘Asej|ideq 4/€€ 9sed ‘|e 13 BpOINY 43
upnw punoibypeq
‘sajondeA d1wse|dolAd
‘wse|do3fd juepunge
aA1Isod Y3IM S|[93 dAISdY
Awoypdaiydau LINI ‘€341 ‘unuswia -02sIp plolpyHda ‘ulay
ow ¢ ‘aiN |Bd1pel 1491 ON ‘01AD ‘8Xvd MD -3ed onnsA>-oingny “pijos WL 7l 39 OO LE
anizebau || M upnW |ew
‘890D aAHsod Yy -o13s “wse|doifd oijiyd
uo1303ssIp ‘(]e204) WDVINY ‘(]820}) -0UIS03 JuBpUNQE ‘S[|9d
apou ydwA| yum Awoy €341 ‘LIN] ‘uiuawia Jeuwn|od pue plop
ow ol ‘diN 2alydau |edipes 197 N1 [euoibay ‘0LAD ‘8XVd ‘€3v/13V -qey. ‘uianed Asejjideqd 4/s1 czI2 12 Nyz 0€
upNW
aniebau g341 ‘€341 |euiwnjesjur ‘wse|d
anisod M1V “LINI ‘HA -0342 1eapd 03 dipiyd
Awo3darydau ‘(]e204) 01 @D ‘(je20y) -ouIs0a “213sAdo|nqgn}
ow 0z ‘aod [e21pel 141 VN 8XVd ‘ulaypes-g /3D ‘Atefjided uejnqny 4/L5 zzIB 32 buem 62

(panupuod) L 3jqel

Indian Journal of Medical and Paediatric Oncology © 2025. The Author(s).



Deshpande et al.

ALK-Rearranged Renal Cell Carcinoma

(panupuod)

aAnebau 41N ‘SyaINH
‘ulsap ‘YINS ‘£11dd
XIVD ‘01aD ‘aAmisod
M1V “LINI “(1820)) 231D

auoq dnisejdejaw
Jo wi ‘wse|dojkd pa
-}ejondea pue dljiydouls

Awo3daiydau ‘(Je20y) VINT “(e204) €3V -09 JUBpPUNQE Y}IM S||9D | 9sed ‘|e 19
VN [ed1pes 3ybry ON [13V ‘uizuaWIA ‘8Xvd |euobAjod ‘usazzed pijos Eli4l SEEU___%@%\S 9t
wse|dojfd 1espp
aAnebau g1 d ‘D yum sjj9d jeuobAjod Z
ow 88 ‘aAMV Awoydaiydau 3497 92U31INd3l |Bd07] ansod 9 L@ ‘XIvD 03 punol ‘ulaljed pijos IN/6S 9sed . ‘[B 39 UdY) S
SIER
aAnebau g1 d ‘D |eplogno 1e3p ‘uiaized L
ow 88 ‘aiN Awo3oauydau 3ybry ON ansod 9 L@ ‘XIvD Je|npue|b pue leupdy IN/SE 9Sed ,‘[e 39 U3YD 4
aAebau
LINI'€341L ‘L4111 ‘EVIVD EX|!
‘0D XIVD ‘LM ewouape duydaueiaw
Awojdaiydau $dA131s0d YV ‘UUSWIA ‘apelb mo| ‘Asejided Zl
ow 1 ‘aaN |ernred 3ybry ‘Hd DVINY “8XVd ‘LMD ‘Ie|ngn3 “Jeuide ‘pijos 4/89 9Sed ‘[B 32 BpOINy 134
upnw punolb
annisod v >ppeq ‘s|192 buu 3aubis LL
ow €7 ‘aiN Awojdaiydau |epied ‘€341 ‘UIUBWIA ‘8XVd ‘sajonoea djwsejdolf) IN/8€ ased |2 33 epoINy] a4
(111 ap110)
anizebau €341 proJAy3) Juajuod dijiyd
‘EVIYD ‘0D anisod -0ulsO9 Yyum sajnqny
MV “L4LL ‘uiuaWIA ‘sulaied tejndaq (o]
ow g ‘giN Awojdalydau |eied SLINT “8XVd 2D -e13 ‘Ase|ided “iejngny 1/o¥ 3SED ‘|E 39 BPOINY) %
seale lejnq
-N} SNOUPNW ‘S3JONJBA
J1wse|dolfd ‘5|92
aanebau plopqeyd pue piolayl
L411 ‘0D aAsod -1da ‘uia1ied pijos “iej 6
ow 7| ‘aiN Awojdaiydau |esipey MV LINI ‘8XVd ‘2D -ndaqeJy ‘spJod ‘lejngnp N/EY 3SED ‘|E 39 BPOINY) ov
aaiebau €34
‘L411 “EV1VYD ‘0D
‘an1sod Yy ‘uiuaWIA upnw punolb 8
ow 7 ‘aiN Awopalydau [edipey “LINT “8XVd ‘2D -]2eq ‘s> plopqeyy 4/8¢ ased |2 33 epoIny) 6¢€
anizebau €341 ‘EV1VD upnuw
‘01D anmsod Yy punoubyeq ‘s|j93
‘(]e20y) L1411 ‘unuswWIA bui 39ubis ‘sj90 plop /
VN Awoloaiydau [edipey “LINI ‘8XVd ‘LD -qeys ‘uiaized Alejjided N/zy 9SED ‘[E 32 BPOINY) 8¢
annebau
L411 “EV1VD ‘0D
‘aniisod Yy ‘unuawia upnw punoibypeq 9
ow 99 ‘QMV Awoidalydau |edipey ‘LINI ‘8XVd ‘LD ‘sajonden dlwse|dojh) IN/9G ased ‘|B 39 BpOINY /€

(panupuod) L 3jqel

Indian Journal of Medical and Paediatric Oncology © 2025. The Author(s).



Deshpande et al.

ALK-Rearranged Renal Cell Carcinoma

"9SBISIP JO IDUIPIAS OU ‘JIN S|qE|IBAR JOU ‘YN ‘DB ‘| ‘S|BWdy *f ‘DSEISIP 4O PAIP ‘A0d ‘9SEISIP YHM dAI[e ‘AMY :SUOIIRIAIGQY

9dUILINDAI JB paels
qiuiuad ‘Awoidalydsu

ow 7|
‘sasejselaw bun|
“JaA]| |euo1531020]

aAnebau

VIAS ‘02D “L41L

“¥3 ‘SPAINH ‘ulwsaq
ranisod N1V “LINI (182

sajonoea diwse|dolfd
‘s||92 plopqeyd ‘seale
Ie|ngny snoupNw pue

ow G| ‘qod [ed1ped 3J9| ‘qluniuns ‘N1 [euoibay -04) €341 “WDIVINV ‘LD 3|puids ‘pijos “Asejjided 4/zs 95SeD Juasald LS
pauielal HAS ‘HA
‘LADAVIAS ‘2Aiebau
‘G1d4adD ‘uiqojbew
-wew ‘uluaboAw ‘uj|
-nqo|boJAy3 ‘1411 ‘g9d
‘EVIVD ‘€341 ‘v-uepN
‘SYANH LI XIVD suolsnpul Jespnueliul
Awojdaiydau ‘ozl aaisod v yum sj132 s1ydiowos|d
ow QL ‘aIN |ed1pes 1497 ON DV “L1¥N “8XVd ‘plopqey ‘uiaiied pijos 4/92 gzI® 3 B9ED 0s
annebau 01@D upnw
SWIVIAY nsod Ty le|njjaoelIxa 9|puids
ow 7 ‘aiN Awoydaiydau 347 N1 |euoibay ‘UIUBWIA “‘8XVd ‘LD |ed0y ‘Asejjided ‘rejngny 4/zy ,zIB 32 1B 61
aniebau zg1vs ‘L1411
XIVD ‘¥/€320 ‘001S
I uisdayied ‘0zyD
D anisod Yy eise|dejsw sN03sso
‘(je20y) €9d ‘gHAS ‘HA ‘wse|dojf> pajejondea
Awojdaiydau ‘CVIVD YOV €3V 03 plopqeyd ‘sjj92 a1yd
ow G ‘giN |ernied ybry ON [13V ‘unuawiA ‘gXvd -lowoa|d ‘usazed pijos 4/1€ ozl® 32 lobues 8%
aAizebau $11vs
‘v/€30 ‘uisAydoideuAs
uol329sal S9dUalIndal SLIM SDVIAY anisod
-91 ‘qluiliuns ‘uonjelpel 9|di3jnw juanbas LINIYTV “(je204) £11dd wse|dojko
-owayd juean(pe ‘Awoy -qns ‘uolejuasald (Je204) XIVYD ‘unuaWIA J1j1iydoulsoa ‘uiaijed Z9s5ed ‘e 39
ow 8% ‘AMV auydau |edipel 3497 e siseyselaw bunq ‘OXVd ‘LD ‘€3v/13IV Ause|jided “rejngny “pijos /L :mo_m;u:_mw:m; Va4

(panupuod) L 3jqel

Indian Journal of Medical and Paediatric Oncology © 2025. The Author(s).



resource-constrained setting) and further referral for rele-
vant ancillary testing. Additional case series and studies are
essential to determine the role of ALK-directed therapy in
these tumors.
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