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Prognostic Biomarkers for Salivary Adenoid Cystic Carcinoma:

A Systematic Review

Abstract

Background: Salivary Adenoid Cystic Carcinoma (ADCC), also known as “Wolf in Sheep’s
clothing,” is associated with poor prognosis. Regardless of the vigorous treatment, ADCC has been
known to recur and metastasize. Hence, identifying informative prognostic biomarkers for Salivary
ADCC is of great importance to better predict tumor behavior and to guide treatment planning.
Various immunohistochemical biomarkers along with other factors like the histologic grade of the
tumor, site of tumor, and age have been studied to establish their correlation with the prognosis
of ADCC. Aim: The aim of the systematic review was to identify various markers that have the
potential to predict the prognosis in salivary ADCC. Materials and Methods: A literature search
was conducted using PubMed and Scopus as database and Google Scholar as an additional source.
Studies that performed immunohistochemical analysis predicting the overall survival of patients with
salivary ADCC were included in this review. Studies published from 1977 to August 2018 were
included. Case reports, review, letter to editors, and articles in languages other than English were
excluded from the review. The following outcomes were examined: overall/disease-free survival,
metastasis, and recurrence using immunohistochemistry as a prognostic marker. Results: A number
of biomarkers were identified by the evaluation of 68 studies, which predicted overall survival
and prognosis in terms of recurrence and metastasis. Out of these biomarkers, four markers most
frequently assessed markers were Ki-67, p53, vascular endothelial growth factor (VEGF), and cyclin
D1, which showed reproducible results. Many other markers showed significant results, but since
only a single study was carried out with these markers, it was difficult to assess their predictability.
Conclusion: The review thus identified that Ki-67, p53, VEGF could effectively predict metastasis
and recurrence in salivary ADCC. More research work is, however, required to validate the accuracy
of these markers for their prognostic significance. Many other markers also showed a significant
correlation to prognosis; however, multiple studies are required to establish their prognostic value.
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Histologically, ADCC shows ductal and
myoepithelial cell differentiation and is also
known as “cylindroma” due to its histologic
appearance. Three patterns of ADCC
have been recognized: solid, tubular, and
cribriform. The cribriform type shows a
typical Swiss cheese pattern due to the
cyst-like spaces within the tumor. The solid
pattern is found to be associated with poor
outcome.

Introduction

Adenoid cystic carcinoma (ADCC) is
a relatively uncommon salivary gland
neoplasm and accounts for 10% of all
salivary gland tumors having a predisposition
for minor salivary glands.!! Among the
major salivary glands, parotid gland ADCC
accounts for 2%-3% of all tumors.”!
Although ADCC appears innocuous due to
its slow growth and size, it has an invasive
potential.®! The clinical course of ADCC is
aggressive and has a predisposition to distant
metastasis and recurrence after the removal
of the primary tumor. The most common
site of distant metastasis of ADCC is the
lungs.? This tumor also has a tendency for
perineural invasion.

Complete surgical resection followed by
radiotherapy remains the treatment of
choice for ADCC. However, recurrence
and distant metastasis still prevail. The
median survival duration following disease
metastasis is about 3 years.! Hence, it
becomes necessary to identify the various
factors that predict the prognosis of the
tumor and improve the survival outcome.
Although factors such as histologic grade,
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age, site and size of the primary tumor and positive
resection margins have been suggested to have an impact
on the survival and prognosis of the tumor, their role has
not been clearly established.’! Hence, it becomes essential
to recognize biomarkers that could predict the prognosis in
terms of metastasis and recurrence.

Various immunohistochemical markers have also been
studied that speculate the progressive nature of ADCC.
Immunohistochemistry is often used to establish the
diagnosis of ADCC. Expression of biomarkers like p53
and Ki-67 have been associated with poor prognosis of the
disease. Few markers like bcl-2 have also been predicted
to have a role in the pathogenesis of ADCC. However,
the prognostic specificity of such markers remains
unexplored.?

The aim of this systematic review was to compile the data
that shows the expression of various immunohistochemical
markers and its correlation with recurrence/metastasis along
with the overall survival of the patients, thereby aiding the
surgeon to render effective treatment.

Materials and Methods
Location

A comprehensive search of PubMed and Scopus databases,
along with additional searches in search engines such as
Google Scholar, was done.

Data selection

The following keywords were used for the selection of
studies - tumor markers AND prognosis AND salivary
ADCC. Synonyms of the keywords were also used for
the search. Studies published from 1977 to August 2018
were included. Only studies that were published in English
were selected. Additional citations identified through the
reference lists of the selected studies and bibliographic
linkages were included in the review. Editorials, review,
case reports, study on cell lines, articles in languages other
than English were excluded from the study.

Data extraction and synthesis

A standard pilot form in excel sheet was initially used.
Data extraction was done for one article and this form was
reviewed by an expert and finalized. This was followed by
data extraction for all the articles.

Results

The objective of the study was to evaluate the efficiency of
various biomarkers in predicting the prognosis of salivary
ADCC. Through the initial literature search, 326 articles
were retrieved, of which 59 articles were excluded due
to overlapping of data. By screening of titles, 158 articles
were selected. The abstracts and full texts of these 158
articles were further screened for relevance and 58 articles
were excluded. Twenty-seven case reports and reviews

were ruled out. Of the remaining 73 articles, 5 articles
were excluded due to data in other languages. Hence,
a total of 68 articles were selected for data extraction
[Figure 1]. A number of immunohistochemical markers
showed prognostic significance in salivary gland ADCC.
Ki-67, p53, vascular endothelial growth factor (VEGF),
and cyclin D1 are the makers that were most frequently
assessed, which also showed reproducible results.

Study characteristics are provided in Table 1.

Discussion

The combination of keywords tumor markers, prognosis,
metastasis, patient survival, and salivary ADCC used for
literature search in the databases showed 326 articles in
the initial search, of which 68 articles fitted our criteria
of immunohistochemical markers showing prognostic
significance in salivary ADCC.

The primary objective of this systematic review was to
identify the IHC markers, which could predict the prognosis
of salivary ADCC in terms of recurrence, metastasis, and
overall survival.

Many studies evaluated THC markers such as Myb,5
SMR3A, ¢-MET,” LC3,81 ALDHIL® CEACAMIL,IY
PINT,1H121 bel-2,1314 and HIF-1al'™8! for their prognostic
significance but no substantial correlation was found
between the expression of these markers and prognosis.
A study by Shintani et al'® showed that tenascin, an
extracellular matrix protein, plays a role in the invasion
of ADCC, but its relation with distant metastasis and
recurrence was not demonstrated.

Few studies demonstrated the role of markers such as
VEGE! MCM3,!8  CD166,' LC3, and LAMPR"
as diagnostic markers for malignant tumors, thereby
differentiating them from benign tumors. This highlighted
their role in the progression of the tumor. However, their
role as prognostic indicators was not established in these
studies.

Other markers like MACCI1,2Y EphA2/ephrinA1,?? and
NCAM®I did not show any correlation with prognosis of
tumor but were closely related to other clinicopathologic
characteristics like perineural invasion. Similarly, Xia
et al,”™ showed decreased immunohistochemical
expression of EDNRB to have a significant correlation with
the growth of tumor, but no correlation was found between
its expression and other characteristics like metastasis.

Dos Santos et al.”! in a study showed that the transformed
areas, in high-grade transformation of ADCC, had an
increased expression of adipophilin as compared to the
conventional areas, thereby suggesting the role of lipid
droplets in proliferation and progression of ADCC.
However, no data was available for its role in other factors
of prognosis.

154 Clinical Cancer Investigation Journal | Volume 10 | Issue 4 | July-August 2021



Adwani, et al.: Prognosticators for salivary adenoid cystic carcinoma

D))

0T :[ensurjqns
pue Ienqipuewiqns ‘97

L9 :snuIs AJe[[Ixew ‘g7
LHIN-° IIN [IN syjuott 9¢  sisejsejoul juelsiq [N ¢§ 86 01 00T :aefed piey ‘6z :puored G107 v o A 11Pd
7T ‘uoIseAUl 91 :spue[3
ANAA I'N I'N I'N I'N [eINQULId] 61 81 Sl €€ Tourwr /[ :pue[S 10feN G10T /P 12 HY BIX
0] :sIsejsejour
apou ydwA]
‘L€ uoISeAUul
IDOVIN 1IN I'N I'N 8 :9JUaLMIY [emdulIdd 0% 53 143 $9 IIN S10C mwieHYT
9 JUSWIAAJOAUT 0] :Jouru ‘4 ‘v 12
Apoquue Y 10H IIN I'N [N I'N opou ydwd [IN 4! Il €C “Ie[nqIpUBIQNS ‘6 :pHoled G107 L 19PIAUYDS
1dVAY THIN ‘w12
TANVT ‘€01 I'N I'N I'N I'N N [IN I'N I'N vL I'N €10¢ 40 Sueny
C
yean SI9YI0 ‘p] :pue[3 AIeAlfes
‘L9 Yddad Jourw ‘g ;enguriqns ‘1
d1d/8LddD 1IN [IN sypuout €9 I'N I'N ¢S 8 81 9T “Ie[nqIpuewiqns °/ :pnoted SOz v 1o M Biey
syuow 4 I :pnoxed ‘1 :dij ‘1 ‘w12 IH
urjigdodipy IIN I'N ¢€'LE -sIseiselouniueIsiq I'N 8¢S I'N [N S :efed ‘g enqipuewiqng 9107 - sojues soq
on3uo) Jo aseq
8 ‘orered G g ‘Ten3urjqns
194G°€ ‘TR[nqIpUBWIQNS ‘v 2
VEINS I'N sqyuowr G/ I'N I'N [IN €¥S I'N I'N oy %S01 ‘%9°C€ :pnoted 910 [ Jnelary ],
GG 8T JUQWIOAJOAUT
:SISB)SBIOW JUBISIP apou ydwA]
uLYped-q ‘In[g SIBOA (] €79 190U1INOAI ‘69 UOISBAUL
‘[reug ‘[-lug IIN IIN  ‘siedkg [eu015010007] [eIdULRd  [IN S 8P 201 IIN 910T ‘w1 DIA
9 :spue[3 AIeAlfes
syuow I 9 JUSUIDA[OAUI Jouruw ‘g :endurjqns ‘g ‘v 12
utuedopod [IN sfpuow 29y ['98C-C -SIsejselouljuelsi(q [ePON  +°9¢ 4! 8 0T “Ie[nqIpuBWIqQnS ‘g ;proted 9107 Y UBWZ[eS
1 :opou ydwA|
Q7 ‘UOISBAUIL
ITINAN I'N I'N I'N Cl -90uaLnday [eINdULIdd  [€ 9¢ 8¢ YL I'N L10¢ ‘w2 sT]
%¥01 -yyesp
‘Q1 :sIsejselowr
JueIsIp ‘7 6T -uoIseAur 9¢ :Iourw ‘] :[endurqns ‘g ‘v 12
£5d NIV ‘AN 1IN [IN Sqjuouwr ()9  :9JUaLmMd3I [BD07] [eINdULId GG €C S¢ 8y “le[nqipuBwiqns ‘¢ :pnoled 8107 S pesiezeq
uone.Inp uoneanp JUIWIIAJOAUT
sAd [BAIAINS SISB)SBJOW JUEBISIP [BPOU ‘UOISBAUI sased
Apoqnuy UBIPIA[ ueIpdJ]Al dnmoqo ‘9oUdLINIAI [BI0T] [RINJULId JFY SI[BWA SI[BIAl JoIdquuiny NS JdBIX Joyny

SOIISLId)IBIRYD ApN)S :T d[qEL

155

Clinical Cancer Investigation Journal | Volume 10 | Issue 4 | July-August 2021



Adwani, et al.: Prognosticators for salivary adenoid cystic carcinoma

P10

sypuowr
STy -oun
SIse)seow
ueIpaw
‘sypuowr
¢'8¢ -oun 6l
Q0UALINJAX :SISB)SBIOW JURISIP 1 [UOISBAUL
yaodd UBIpS]N [IN syjuout 4 ‘L1 :90UdLINOdY [eIMULId  9F 125 (44 96 6§ Houru °L¢ Iole]N €10T ‘w1210
11 :Iouru ‘4 ‘12 (7
L9 “€ENOIN 1IN ['N I'N I'N N S'¥¢ 4! 9 81 “Ie[nNQIpUBWIQNS ‘¢ :pHoted €[0T  IPUBARYYSY
7 ‘uoIseAUl
JR[NOSBA ‘¢ z
ADHA [IN [N [N [IN -UOIseAll [eINON  [IN 4 4 % “Ie[nqIpuBWIqQNS ‘T (pHoled €107 [P 2V ineq
 spue[3
[en3urjgns pue g :pnored
‘01 -Ienqipuewiqns pue
‘I ‘yanowr 3y} Jo 100}
‘] :ouoT1L1 Je[OWOoNa1
¢z :dip 3oddn “z :sosnurs
AIe[[Ixewr ‘¢ :esoonut
sypuow § :90UQLINIAI €] :uoIseAul [edonq ¢z :on3uo} oy ‘w12 TN
UISUOIYIO[[BISIN - syjuolll ¢ I'N L'Y8 P1 :SISeIseN [eINdULId  L°9G Ll [43 6 Jooseq ‘I :@e[Rd €107 BAJIS-OBZRIg
143
OV6IEH syjuow  :SISBISEIdW JUBISIP (S :UOISeAUl 6€ :pue|3 Arearfes 1olew
‘g6 EH 1IN I'N YTLL ‘1T :90uUaLIMIy [emduLIdd  TO'ES 0¢ 9¢ 99 ‘LT puelS Arearjes 10feN €10T [ 12 Y BIX
61
NALd 9] L] uoIseAur JJourwr ‘11 :pen3urqns ‘g
1 AVA IIN [N [IN -sIsejseloul Juelsiq [eInULI] S 6¥ (44 8¢ 0S “le[nqIpueuqns °/ ;proted 10z /v 72 q UdYD
ULISYped-N 1€
‘ULIYpeI-g :SISB)SBIOW JUBISIP Ot :UOISBAUL
‘Treus I I'N [IN Syuowt zf ‘L7 :90UALINOY [eINSULId  [IN I'N I'N ¥6 Sy Hourw ‘6p Iofe]N €107 70 12 0 OrYZ
19 :sisejselow
apou ydwA]
‘G/ ‘UOISeAul
L9-1Y ‘TTdSN IIN I'N I'N I'N [emduLIdd  [IN 0S ¢8 Sel IIN ¥10C ‘P12 M Ted
‘v 32
991dD [IN [N [N [N [N T'8S [N [N 14 IIN ¥10C VvV Iiqpel
e[-IH ‘¢dING sypuow I
‘a/vedT I'N I'N 819 :sIseiseloW JuLISI IIN T8¥ 9T 6¢ S9 [IN ST0T P12 7Z udyp
INId ‘1d syqauowr ‘v 12
ur[o£d ‘uruded-g 1IN sypuowt /i 101 I'N [N TIN N [N €C €C ‘spue[S AIeAl[es JOUIN| G[QT S IopIouyog
uone.anp uone.anp JUIUIIA[OAUL
sdda [BAIAIDS SISE)SBJOW JUB)SIP [BPOU ‘UoISBAUl $3sBd
Apoqnuy UBIpIIAl ueIpdJ]Al dnmoqo ‘9oUdLINIAI [BI0T] [RINJULId JFY SI[BWA] SI[BIAl JoIdquuiny ANIS IBIX loyny

“Tpauoy) (1 dqeL

Clinical Cancer Investigation Journal | Volume 10 | Issue 4 | July-August 2021

156



D))

157

Adwani, et al.: Prognosticators for salivary adenoid cystic carcinoma

redd
L9-1 “IDHFA ‘6 SISB)SBIOW I :lourw ‘¢ :[en3urqns
dNIN T :dININ syjuow JueIsIq i L7 G¢ uoIseAUl ‘11 :Iejnqipuewqns
‘NIIdNINA IIN [N 9L9L ‘oUALINIY ()€ [eIMULIdd  [IN ot [43 CL ‘L1:puored 0107 IV 12 X Suek
9 :PAAJOAUL
0T apou ydwA] €
Syuow  :SISB)SLIdU JURISIP ‘QC ‘uoIseAUul :Jouruwr ‘g1 :ren3urqns ‘g
L9 19140 I'N SYuow 86 0CI-8 ‘1 :90UALINOY [eINSULId €€ 1€ 6C 09 “Ie[nqIpuBwqns °/ :puored 107 /v 12 O Sue],
SONI ‘L9-13 syjuowr QT :SISBISBIOIN (T :uoISeAUl
‘9ApyAD ‘utizyg 1IN [N LE66 ‘7T 190uUaLIMITY [eInduLIdg 6¢ 9¢ SL 6€ HOUAL ‘9¢ IOl 10T /712 A Suepm
IS1
L9 JJourw ‘(g :yendurqns pue
INH [IN [N [IN -sIsejseloul Juelsiq [N ¢S 101 66 00¢ Ie[nqipuewiqns ‘6z :pnoted 110z P2 A 11Pd
L] :99U2LINdAI ‘¢ ] 0] :uoIseAul
TINVOVAED ‘11 SYIuoOW 6 -sIsejseloll Juelsiq [BINSULId]  6°6S 01 ¥c ve Tc Hourw ‘g ofeN [10T /P12 V YR
1quiko [44
‘91d ‘uoypes-g syjuow  :SISBISEIdW JUBISIP [ L :uoISeAul
‘L9 [IN sqpuour 6°¢91 001 ‘96 190UALINITY [emduLIdd 6 LS 144 101 [IN TI0C ‘[P12 DA U]
91
Sqjuow  :SISe)SBIAUI JUBRISIP
utuedopod [IN [N S6'%9 91 ‘11 :90UALINORY [N 6'1S (44 81 ot 0T Jourw ‘0z :IofeN 10T 77 12 INH M
€] :uoIseAul ‘v 12
[HATV I'N I'N I'N I'N [eINSULId TS €Il €01 91¢C IIN €10C Hf noyz
6€ UOISeAUl
‘QLIAD [emouriad ‘01 97 Iourw ‘z| :ren3urjqns
‘1-uroaq JUSWIDAJOAUT ‘g7 -Ienqrpuewiqns
‘vedT IIN IIN syjuow og IN  opouydwdy 6Ly  T€ Ly 6L ‘S :pnoted 10T [v 42 T Suelf
9 :SIseiseou
apou ydwA] 81
ADHA syjuowr syjuow 7T uoIseAul JJourur ‘g -re[ngrpuewiqns
UADH MY-0 6'vC syjuowr 8¢ 6'0L 61 -2dUaLINdaI [eInULId L 6 6¢C 61 8y ‘81 :pnoled IOT 7P 12 NS 99T
‘v 12
L9 ‘S01dD I'N I'N I'N I'N IIN [N I'N I'N 61 IIN ¢10T VvV IqpeL
ye-ad
“IAL-d “001-S
pue [yuuydo €€ [uoIseAUl
‘Tvudg 1IN I'N N I'N [eINAULIdJ 4 ¥C 6% [IN €10C ‘[v}27Z oeyg
uone.anp uoneanp JUIWIIA[OAUT
SAd [BAIAIRDS SISE)SBJOW JUB)SIP [BPOU ‘UoISBAUl $3sBd
Apoqnuy UBIpIIAl ueIpdJ]Al dnmoqo ‘9oUdLINIAI [BI0T] [RINJULId JFY SI[BWA] SI[BIAl JoIdquuiny ANIS IBIX loyny

“Tpauoy) (1 dqeL

Clinical Cancer Investigation Journal | Volume 10 | Issue 4 | July-August 2021



Adwani, et al.: Prognosticators for salivary adenoid cystic carcinoma

D))

g1 IIN I'N I'N I'N I'N 29 91 0Tl 9T [IN #6610 ‘v 12 A eliey
‘v 12
L9 I'N [IN sk z9 I'N IIN 8¢ €C 1T 124 IN L661 S PIespioN
uroseud)
‘unoauoIqLy
‘ururwe|
‘uogeqjoo ‘v 12
AIRdAL, IIN IIN IIN IIN IIN [N 11 4 SI [IN 9661 S lueuiys
0] :siseisejour S
‘[1-odoy *£9-13 IIN I'N I'N ‘6 190USLINOYY [N 9¢ €l ! ¥C [IN 6661  ysedeqeiry
9] :sIsejsejouwr L1 :Iourw ‘g
T-4Qqe-0 ‘YNDd  syuowt L I'N I'N ‘T1 :90uUaLIIY IIN SIS 0T 0l 0¢ “Ie[nqIPUBWIQNS ‘G :pHOIR] 6661 7P 12 [ OUD
syuow
Ltd N I'N S'LOT Gl SISBISEIPN I'N 609 91 €l 6¢ N 6661 [V72 1 Bieye]
¢ :sisejsejour €1 :Jourw ‘1 :Jen3urjqns ‘v 12
L9-1Y “ggd IIN I'N N [ -90UALINIY opou ydwiy  §4¢ 6 8 Ll ‘¢ ie[nqIpueiqng 0007 L BUWIYSOATY]
¢1Pq
‘odo, 1d-1SD 12 o
‘d8-q ‘ggd I'N I'N I'N ¥ -90URLINdSY IIN [N I'N I'N 9¢ [IN 1007  10839ssioig
[4IE! €€ Houlu
‘qwpu ‘ged N I'N I'N I'N N L'8S 6¢ 0l 6¢ “Ie[nqIpuBIqnS ‘T :pHOIed 00T ‘v 2 1R
sypuow syuow 6 I1 :uoIseAur $ ourw ‘] :yendurqns ‘g ‘v
¢-unoeen 719 syIuow ()6 [°06 :SIseisejow Jue)si(q [eINJULID] 665 1T ! S¢ Je[n@rpuewIqns ‘G :proied 9007 YSEMOOWAI],
QT :UOISBAUL
€A 6T Te[nosea ‘1¢
‘ADTA ‘SON! :SISe)selau JuRISIp :UOISeAUT
‘sod gx-AN I'N [IN sqpuowr 7/ ‘O :90UALINOY [eInaULISd o 143 08 IIN $00T ‘[v72 [ Sueyz
‘w12
L9-T ‘qunN N I'N I'N I'N I'N S¢S L1 ! 8¢ [N L00C  d ouelole]N
CHZd
‘TING ‘1d
uro£o </9-1y sypuour [T :SIsejsejow ‘v 12
‘Idcd ‘91d ‘ggd  sypuowr /g I'N 9°¢L ‘G 190URLINOYY N 6%S [N [N 1T T :1oulq ‘61 :10feN - 800T H Auoxon
4!
SYIUOW  :SISB)SBIOUW JUBISIP ‘v 12
€od IIN I'N I11 ‘81 :90UALINOY IIN SIS 174 I 39 ¢ outw ‘g I0fe 6002 INEELLR |
6¢
:SISBISLIOW JUB)SIP L{ ‘uoIseAUl
Snjs-nuy IIN I'N I'N ‘0€ :90UDLINOAY [emnauldd  [IN L9 ¥s 14! €9 :Joutw ‘gg 10eN (10T 7P 42 A Sue],
uone.Inp uoneanp JUIWIAJOAUT
sAd [BAIAINS SISB)SBJOW JUEBISIP [BPOU ‘UOISBAUI $IsBd
Apoqnuy UBIPIA[ ueIpd]Al dnmoqog ‘9dUdLINIII [BIO] [EINJULIDG 8y SI[BWd SI[BJA JOIdqUINN S dBIX Joyny

“Tpauoy) (1 dqeL

Clinical Cancer Investigation Journal | Volume 10 | Issue 4 | July-August 2021

158



Adwani, et al.: Prognosticators for salivary adenoid cystic carcinoma

D))

‘v 12
uidsejy N N N 1IN IIN €LS Ll 8 ST [IN 800T S zlemyds
v Jo
e[-ATH N N N N IIN [N N N 9T IIN 2102 dV ©1s0)
6T -SIsejsejowr Of -uoIseAur
CALSOVL 1IN 1IN [IN ‘O :00UdLINOY [eInouLidd Ly 4% LE I8 IIN ¥10T 1772 A®BrX
01 nw_mwuwmuoa
€€1AD IIN 1IN [IN  PUEOOUSLINOTY IIN [N ST 0T S 91 ourw ‘67 :IofeN 910 /v 12 S Suep
6¢ :sisejselowa LY ‘UuoIseAUl
#1-310 N N [IN  ‘0€ :90UaImdy [enouldg  IN L9 S |£41 €9 :1out ‘gG 10eN L10T [ 2 X 0eD
97 -uoIseAul
d¥VL 1IN 1IN 1IN P71 :SISeISeIO [eInouLidd  [IN 43 81 0 g ourw ‘91 ol 9107 /v 12 H onk
JA1-4D1 “MEld sypuow 2
doLw-d py-d - syuow G syyuow | $'09 N IIN TN N IIN 0TI IIN 910z b Suedng
(€ -uoIseAur
[eanouriad ‘9
1-OSH-AN G :sisejselotu ‘Sisejsejowa v Jo
‘V-ADVIN N N [IN ‘0l :Pououmoy  opou ydwdy 9 €C (44 9% IIN L10T S nddeg
{7 ‘sisejsejowl
apou ydwA|
TdAIN ‘g1 :uorseaut v 32
‘urdsewr ‘g9d 1IN 1IN 1IN 1IN [emaulidd 96°6 0T I 43 9g :lourur ‘9 :10fey 107 N IAeySeL,
‘v 12
4104 N 1IN 1IN 1IN IIN [N 0T 1 e 91 wtofew ‘g1 10U 00T IN PAIoA
uorssardxo
MO I0J
syjuowr
T'SET pue
uorssardxo
431y 103 1 :90UALINDAI ‘] v 12
[-Twq [IN SUYUOW /'8¢ SYIUOW 9 SISLISLIOW JURISI(T IIN [N N N 0 IIN #102 g Suey)
‘v 12
L9 “T-1°9 1IN IN  swmokg 1IN IIN 09 91 SI 3 L1 :ouru ‘p :I0feN 6661 N1 yeeds
L1 :ounered ‘g1 :rendurjqns
INId ‘1 9 :sisejselowWw 61 -uoIseAur ‘11 :Ienqrpuewqns ‘v 32
u1[o£o ‘utuodyed-g IIN N [IN  “pC :90Ua1mddy [eronuLdd ¢ [f |84 T S9 ‘61 :puored 900 X0 noyz
uone.anp uone.anp JUIUIIA[OAUT
SAd [BAIAINS SISE)SBIIW Jue)SIP [BPOU ‘UoIseAul $9sed
Apoqnuy UBIPIA uBIpd]Al dnmoj[o] “9oUd.LINIAI [8I0] [eINAULId ATV SI[BWd SIBIAl JordquinN IS JIBIX Joyny

“Tpauoy) (1 dqeL

159

Clinical Cancer Investigation Journal | Volume 10 | Issue 4 | July-August 2021



Adwani, et al.: Prognosticators for salivary adenoid cystic carcinoma

D))

sisejsejow opou ydwAy
pue uorseaur [erndurad

0} payuI] A[3ysy sem
pue passaidxarono
sem anssn DOV Ul
I INdN Jo uorssardxa
orwse[dojAd %0S
I'N pue Ies[onu oy, I'N I'N I'N Y%LS 8L %S8°LY [IN  :uoissaidxo ysiy PR Sr]
[BATAINS
juanied )M UOTIB[OIIOD %€ 6L
Aue moys jou pIp qAN 1ggd 11T
‘uorssardxo ¢gd aanisod ‘BWIONS Ul 0% 7L csd oz 6L tesd ‘949°6€
)m Suofe [eATAINS NIV ‘%t 1y ‘%7 7 -ewons ‘BUIONS JOOUBD
100d IIM POIB[OIIOD IST[00 I0oUEBD ur NIV Ut NIV ‘%L 1Y
SBM S[[00 J3OUED UT UL NIV ‘%8°LT :S[[9 :S[[90 IOJUED UT ‘12
[IN  uoissaidxod ALY MO] [N [N [N IIN  “%%'TL }9AIN 100ued Ul NIV INLV “%¥'S8 1 AN § pesiezeg
JUIWA[OAUT uoIseAur
(3913 3OUALINIAL QWAL Jpou ydwA]  jeandurrad N ANJEL
pue 3.1y [IIM SISBD  [JIM SISBD PIIM SISBI IIM SISBD
ST Lrewring  siseyselown) SAA SO JADISOq ADISOg IADISOg JADISOq SISBI JANISO] Joyny
v 12
¢sd ‘z-10g IIN I'N I'N N IIN I'N [N % [IN €00T  NY 1o[SeN
4454 W0 I'N I'N YL -SISBISEION I'N +'1¢ 901 €6 661 [N 010C ‘w2 dled
¢ed
L9-1 ‘EAD 61-Iouru ‘g -[en3urqns ‘|
‘86AD ‘11V1 IIN I'N I'N N 9¢ 6 1 0¢ “Ie[nqIpUBIQNS ‘g (pHoled  [IN /P12 Y Blley]
FLEZa0)|
0JUAWIISEN]
ECAN IIN I'N 01 “sIseisero]N N IIN [N [N IC IIN' 900C od
9 JUSWIAA[OAUT
apou ydwA| 6 louruw ‘¢ :ren3urqns
‘€€ JuoISeAUl ‘g :Ie[nqIpuewIqNS
INVON IIN I'N IIN [eIaULdd  [IN LT C 6v ‘11 :puored L00T ‘[v 72 [ Sueys
uone.Inp uone.Inp JUIWIA[OAUT
sid [eAIAINS SISB)SBJOW JUBISIP [BPOU ‘UOISEAUI sased
Apoqnuy UBIPIIAl UBIPIAl 32UALINDII [8I0] [eINAULIdJ A3V SI[ewId] SIRJA JoIdquinN NS IBIX loyny

“*pIuo) [ dqeL

Clinical Cancer Investigation Journal | Volume 10 | Issue 4 | July-August 2021

160



Adwani, et al.: Prognosticators for salivary adenoid cystic carcinoma

D))

161

SO PUuB VEINS
Jo uorssardxo uoomiaq

0L €S :SIBAA

punoj sem UOIR[LI0D ‘D 12
I'N JuBOYIUSIS ON N %C6 1ok | N I'N I'N N %08°LT [jnelary,
(101) %6°L9 :3nS
(x01) %T'LL
(MOD) %€HE BNIS  <(yBiy) g-¢, :Ireus
(M01)%9¢5 (mor)
(UB1Y)%9'81 0,77 “(uSty)
‘IBUS o8 tuLOypRO-7
. (mor) (mor)
RGO g9 (yBty)
%8 '6¢ ‘ULdYped-H y€L 1T
A\Mocﬁm.mm [eAIAINS S1BIK ()]
‘ o/ v
(PP ET (o) 15 B
(mop) S
peatains s1ead 01 %858 “(U31Y) S
Inssn) [euLIou Ul (mo1)%° 0L 8IS 046°€8 [IBUS %
UB) onssy foum (mo1) %1°7L (mor) 3
UL [oAS] VN YW 20av ‘(USy)e,e € =
[-Twg 19y3Iy Ul SISB)SeIOW JuRISIP (1m0 AMMNNM o m.mMo.Nano :MWHN (uorssaxdxo W
Pamoys YOI 03 payuI] Apueoyrusis (MOD%9 O e %Sv€ 3nS y31) %t'sT <
‘3n[S pue [reus jo QIoM UONIRIdUIL . o7 (soseo ‘048°T9 :JreuS  :Sn[g ‘(uorssaidxo )
(UB1)%E 9L uorssardxe mo ‘ : 4
uorssardxa y3iy 119y} pue uorssardxo ULIOUDED- S ! paren3orumop  Y3I) %64 [TRUS 2
M UOTR[[9I0D ULIOYPEO-5] PIdNPaI UHRUPEIH  105) 946716 ‘(sosed uLoypes - f(uorssardxs ySiy) )
pokerdstp  se [[om se uorssordxd (m01)%9'98  uorssadxa y3ry (mon)oe8ve  ‘(uorssardxo  949°89 ‘ULISYPERI-Y ®
uorssa1dxo [-1ug S pue preug  (UBIN%TS W 10J) §°08 *I-wuE US)%TS9 B %818 S(uorssoidxo ysiy) 5
JOS[PAJ[USIH  “[-Tuig JO S[9AQ] YSIH [eAaIns s1eak ¢ [eAIAInS s1eaK ¢ N N [-wag [-wag %819 -1-Tiug weJIA S
SSQUOAISSAISTe anssn pue[3 =
os130[01q S)1 0} AJeAIeS [eULIOU pue =
spuodsar10o yorym Vd ur ueyy DDAV Ul 3
‘sonreydwA] mau  19y31y 9q 03 soneydwA] %8 €6 :soneydwA| IS
Jo uopewio) oY) [elowmny-enul pue Lad Tesownyuad ‘o001 =S
yernwns 0y AIqe JO AIsuap ayj smoys :soneydwA| ‘v 12 .m
oy sey DDAV Apmis aaneredwod oy, I'N IIN N IIN IIN I'N [eloWwnienul 3 uewz[eg g
JUSWIA[OAUT uoIseAur 5
(3343 dUILINIAI UALINIAA Jpou ydwA]  [eanduriad sise)sejou e
pue 334 UJIM SISBD  [JIM SISBD Y)IM SISBD Y)IM SISBD 8
SyJewy Arewwng  sisejselown) SAA SO AnIsoq ANISOq IANISOq AnIsoq $3SEI ANISO] Joyny m
“PIu0D :[ AL 5




Adwani, et al.: Prognosticators for salivary adenoid cystic carcinoma

D))

uorssargoxd
Jooued ur Surdjoy
Kooy ssans
9ATJEPIXO pue
Kianoe AFeydone
JO [9A9] paseaIour
Suneorpur ‘sonssi
BUWIOUIOIRD O1)SAD
proudpe uewny
ur possa1dxo-10A0
are Aemuyed

Vd pue
pue[3 AIeAres [euLiou

i paredwoo uoym
1oy31y Apueoyrusdis
sem oAV

CIIN-1dVIA CdNVT PUE €5T30 ‘w2
pue ZdINVT1 ‘€01 uoissaidxe oAnISOJ N N N I'N I'N N N 40 Sueny
(10) %8°LL
(UBI)%S vS
Fedd
(101) %9°18
(UB1)%6°8€
SO Iomo| vo\sm:m L9-TY
£9-T3 Jo uorssardxo )
Y31y ‘sisouadordue m\sosﬁm. 1L
d (usm) g'ee
pUE UOTJBISJI[OL .
[IIM UOTIE[AII0D Aded
jueoyIuSIs e Suiaey (uorssaadxa
00V Wi sjuened MO[)%6'06 045€
10§ 1yrew onsougod ‘(uorssaxdxo L9 “%Th S E€AD
9[qeIOABJUN UE 3q O} y31y) %9¢ dId “0rc¢ A
[IN punoj sem Jid/8,ddD N s1eak ¢ N N I'N IN ‘%8S :dId/8LdYD 17 12 3 Bley
UOISIAID ][99
SuiAjddns ur o101
e Aed pinom sq'1
se DDAV-LOH
Jo sisouaSodiy a1+urydodipe
parern3ar-dn oy Jo Anuenb oy
{ia digsuonepar - SurpreSer DOAV-LOH
10211p ® sey JO seare paunojsues)
uonerdjijoid puE [BUOIIUIAUOD %€ €8 DDV
Je[n[[ao jey) U90MJOQ UAIS SeM PAWIOJSUBIL], “9%0S ‘w12 TH
pamoys Apnis Y],  QOULIYIP JuBOYIUSIS v IIN IIN IIN IIN N [IN DDV [BUONUSAUOD)  SOJUES SO(]
JUIWA[OAUT uoISeAU[
(99.1J 92UALINIIX QUALINIAA dpou YdwA]  [eanduriad sIse)sejow
pue 39.1J YIIM SISBD  [IIM SISBD YIIM SIsEd YIIM SISED
SyIewoy Arewrming  sisejsejowr) SAA SO ADISOJ 9ADISOJ 9ADISOg ADISOJ SISBI IANISOJ Joyny

“"ppu0) 11 dqEL

Clinical Cancer Investigation Journal | Volume 10 | Issue 4 | July-August 2021

162



Adwani, et al.: Prognosticators for salivary adenoid cystic carcinoma

D))

20av
pue[3 AIeArfes ur

1oyIeW onsoudold
© Se pasn oq

1.ued uorssardxo
LA ved
sarjduwr jeaiains
UM UOIR[DII0D

SO
s.uaned Jo s1ojowered

o13010yjedoarur(o pue
uo1ssaIdxa1ono JIN-O
U9OM19q UOT)E[OLI0D

JO oussqy Ou Sem aIdY [, I'N %08°8¢ N I'N I'N I'N (Usy) %res  wiAaied
DDAV jo uorssaidord
pue juowdo[orap
) ur 901 & pakerd
uorssardxe gINAd
MO "3e3s I A[Ied oy
Je syuoned ur jey) uey)
19MO[ A3uBdyIusIs sem
93e3S | pooueApe o JB
syuoned ur uorssardxd
ANAH "spues [eutiou
judde(pe ur jey) uey
19MO] A3ueoyIusis (y3y)
Sem SoNssI) Jown) %TL'TT
00QV ut uorssaidxo ‘(mor) (m01) %9°€9
IIN urdjord UNAH IIN IIN IIN IIN %LTLL IIN ‘(UB1Y) %t'9¢ v 12 HY BIX
UOISBAUL
Inown) SurpunoLns
pue uoiseaur [ernouriod
‘sinowny Jo Surpeid
[e213010)S1Y] Y] O}
pate[a1 A[9SO[0 sem
u0IsSaIdX0I0A0 JB9[ONU
IDDVIA "onssn Arearfes
[ewou 0} paredwod (y3y)
sonss DDAV ut US%0s  (us1) %0s %EY'LE (ySiy)
PassaIdxaIoA0 st :wse[dojko  wserdojfo wse[dojAo %19 ¥ ‘wsedoyko
[-100UEd U0[0d Ul ‘UBY%SL  “(USiy) %0L “(USIY) %E 8L (S %8 €L
[IN  POJBIOOSSE-SISE)SBIOIN IIN IIN :snojonN :snojonN 1SNOONN. IIN snajonN. ‘w111
sisougoid pue
AADH usamiaq punoy ‘v 2
I'N SEM UOLE[a1I00 ON I'N IIN N IIN IIN I'N %8L L Iepiauydg
JUSWIA[OAUT uoIseAur
(3343 dUILINIAI UALINIAA Jpou ydwA]  [eanduriad sise)sejou
pue 334 UJIM SISBD  [JIM SISBD Y)IM SISBD Y)IM SISBD
SyJewy Arewwng  sisejselown) SAA SO AnIsoq ANISOq IANISOq AnIsoq $3SEI ANISO] Joyny

*"ppu0) 11 dqEL

163

Clinical Cancer Investigation Journal | Volume 10 | Issue 4 | July-August 2021



Adwani, et al.: Prognosticators for salivary adenoid cystic carcinoma

D))

uorssaigoxd

PUB SSOUIAISBAUT
Jouwn) paseaout

ur Sunnsal

90Uy ‘XLnjew
IeINJ[O9BIX3 Y] JO
UMOpYBAIQ Y] puL
Ananoe Z-dNIN
JOUBYUD UBD

uo1ssa1dxa10A0
991dD pue Vd 9y ut uety
sisKjoojo1d ur 10y31y Appueoyrusdis
9101 Surjeusdis sem DHIN pPue DDAV ‘v 32
e sey 991dD ur uorssaIdxo 991D IIN [N IIN IIN [N IIN %08°C6 vV qpel
senssi DDAV
ur ASeydojne
pasnpur-erxodAy
ur 9]0 JUBUIIOP
e Aeyd jou Aewr
A3eydoine
pasnpul-¢dINg
ey} poIsogdns
SIY ] "BWOUIOIED
O1)SAD prouape
09U pue peay ur
uorssaxdxo €)1
IIM PIJB[OII0D
10U SeM AIYM uorssaxdxa %S S
‘vorssardxo e1-[H  ¢dING 2anisod oty ur €27 “%€9°€9
)M POJE[OII0d  URY) 10))aq sem dnoid e-A1H %695
ApoAntsod sem uorssaIdxa ¢JINg %€9°€9  1€DT ‘%08 I-ATH
uorssaIdxa ¢JINg 2A1E3SU AU} UT SO 1IN [N IIN [N [N ‘edING “%I1°€9 (¢dING [P 12 Z UdY)
BUIOUIDIRD O1ISAD
prouope yim syudnyed ut
SO 1910q Apuedyrudis
0} payuI| Sem UIUS}ed-¢ %388 *INId
snoueIquIAW JO 0456 11 UIPAD v 12
1IN uotssaxdxo ySiy 1IN %9 1SIBdA ¢ 1IN 1IN 1IN IIN %68 :uludes-g g 1oprouyog
JUIWIA[OAUT uoIseAUl
(9913 99UALINIAX QUALINIAI  dpou yduwA] [eamaurrd sIse)se)ow
pue 224§ [IIM SISBD  [JIM SISBD )M SISBD YIIM SIsed
SYIRWRY Arewwing  sisejse)dw) SAQ SO dARIsOq AnISOd dApIsod AnIsod SISBI IADISOJ loyny

*"ppu0) 11 dqEL

Clinical Cancer Investigation Journal | Volume 10 | Issue 4 | July-August 2021

164



Adwani, et al.: Prognosticators for salivary adenoid cystic carcinoma

D))

anssn
pug[3 AIeAl[es [ewIou
01 paredwod se Nq1d

Jo uoren3ar umop

yim Suofe DDAV Jo

SISE)SEJOUWI PUE UOISEAUT

ot ur pajedrfdur %0L Y9
SLYTI pue V4 jo ST “%ET'88 %ST9 T %0¢€ :NALd ‘“%8¥%
[N uorssaIdxd ysSry IIN IIN IIN IIN DIV ‘“%SL€6 IV DI %P6 IVA 1P 12 @ oY)
19318} JRINOJ[OW
onnaderay) [enusjod
B SB PAIOPISU0D 9q
pInoys I "utaypes-N
pue uLIRypes-4 Jo
uo1ssa1dxa juerroqe
juonbosuoos pue
[reug jo uonengaidn
SurAjoaur JNH ysnoxyy
Aqrssod DDAV Jo %0L'19 %9°C8 %96°0L
SISE)SBIOW UI OS[e INq TULIYPEI-N JULIOYPEO-N TULIYPEO-N
uorssaigoxd oy ur £[uo %T8°€9 %1759 %8E' 8y %89 [ULIOYPERI-N
jou sajedronied 1 TULIYPEO-7 ULIOYPEO-7 ULAYPEd-T ‘O €L [ULIeyped-g
Jey) }so33ns A[3uons %L6'T8 reus %978 TIBUS  “9%TE 06 reus ‘06$8°08 :[reus
['N synsax juasard oy, 1IN N “%IT0L XTI N “%9T'8L T “%TE06 T %6S°9L I 1P 12 g oeyz
%69
dnoi3 uorssardxe
7TdSn mop =y
Uey) SISL)Se)ow
apou ydwA| 10y31y
pue (%9'8L)  uoissaidxd zzdSn Mo
uorssa1dxa £ 9-13] M asoy) ueyy SAJ
12yS1y pamoys pue SO Ie10ys pey (ysmy) (Usy) %17 1L
dnoi uorssoxdxo  7zdSN Jo uorssardxd %91°06 (USIY)%99"tL :£9-1 “(yS1y)
77dSN ystH Y31y yim syuaned [IN [IN [IN ‘zadsn ‘zadsn ['N %€ 9L ‘TTdSN M1 M ted
JUIWIA[OAUT uoIseAUl
(9913 99UALINIAX QUALINIAI  dpou yduwA] [eanaurrdd sIse)se)ow
pue 324§ [IIM SISBD  [JIM SISBD )M SISBD YIIM SIsed
SYIRWRY Arewwing  sisejse)dw) SAQ SO dARIsOd ADISOd dApIsog AnIsod SISBI IADISOJ loyny

“"ppu0) 11 dqEL

165

Clinical Cancer Investigation Journal | Volume 10 | Issue 4 | July-August 2021



Adwani, et al.: Prognosticators for salivary adenoid cystic carcinoma

D))

[9A9] uragoxd oy
je sojdwres DHAV

uorssaxdxa

$aDAd Y3y jo ey
uey) 19MO[ A[JueoyIugIs

30 (96/29) %949 sem UoIssaIdxd (M01) %659 (431y)
Ul PAseaIodp sem ¥ADAd Pasea1dp (US1y) %¢€°08 %bg (mor) (mo1) %85 '¥9
uorssardxd yqOAd Jo dnoid oy ur SO IIN  “%80L ek N N %06'S9 N (UB1) %Iy'se D10
siown) pue[3
Kreares ugiuaq
pue jueudijew
udoMm}oq SIsouerp Vd 03
[eUQISLIP paredwoo se Kj1anoe
Joypesnoq  uonerdjrjoid 1oysSiy e %0071 :L9-T3 ‘w12 (7
ueds ENDIN P DDAV PUe DN I'N IIN N I'N I'N I'N ‘%001:ENDIN  IPUBARYYSY
smowmn) ugrudq
SNSIOA SINOWN) AIBAI[ES
jueusijewW Ul uoIsSAIdxd
I'N dDAA 1PYSiH IIN N IIN N I'N IIN %SL [P 12y Ineq
20av
103 IoIRW dnsougord
B Se 0AIS A[Tenuajod
Kewr A e Sunearpur
INOTABYQ(Q O11E)SBIoW
M 9JB[OII0D 0}
PIAIISQO dIOM
uorssa1dxd A JO ‘w12 LN
[N sute)ed Juo)sIsuo) IIN N N N [N %658 %6S°6L EBA[IS-OeZRIg
S[OAQ]
uoIssa1dxa mof yum
asot ueyy SO 1919q
Apueoyugis e pey
uorssaxdxd oV cH
Y3y s syuened
SIYM ‘EAUWENEH JO
S[OAS] MO[ [3IM 350U} (U31Y) %LS"8T (UB1y)%8T (M) %Ly 9L
UBy) SOWONNO SO (mo]) %y 1L (moN%zL “(UBN) %S €T
10100d Apueoyusis OV6ACH OVOACH OV6IIEH
pomoys ¢awgeH (Usy) %y 1L (USI) %95 (MO[) %TS €T
JO s[oA] y3iy pey ‘(M0]) %LS'8T (MON%by “(USY) %Ly 9L %LTLT PVEMEH
[IN  slouwn asoym sjuared I'N N ‘AW EH N (EPWGEIN EH (EOWOENMEH  ‘%9S (EAWENEH P2 Y BIX
JUSWIA[OAUT uoIseAur
(9943 dUALINIAA QuALINIAA Jpou ydwAl  jeanduriad SISE)sejow
pue 245 UM SISBD  [)IM SISBD YIIM SISBD YIIM SISBD
SIRWY Arewwing  sisejsejowr) SAQ SO ANISOq AnISOq ANISOq ANISOg SISEI ANISOJ loyny

“"ppu0) 11 dqEL

Clinical Cancer Investigation Journal | Volume 10 | Issue 4 | July-August 2021

166



Adwani, et al.: Prognosticators for salivary adenoid cystic carcinoma

D))

dnoi3 uorssordxa
8LdYD 2anESoU 21 UI
uey)} 10)9q 2q 03} pApud}
dnoi3 uorssordxa
8LdYD danisod oy

ur SO oy ‘dnoid
uorssardxa | uroaq
aAneSau Ay ur uey
J1oy0q 2q 0} Papu?)
dnoi3 uorssardxa |
urp09q aanisod ayp

ur SO dy :DOAaAv %01 8TIS
{im spudned ur djer BLAYD BLAID
SO 94} 10§ 9oUAIJIp %0¢ “%9%'8¢€ %6°1S :8LdID
JuBdYIUSZIS OU PIMOYS :1-urpoeq ]-uI[o9q 06 P 1T UI[09q
I'N uorssaxdxe ¢ I'N N N “%0T:€DT ‘“%¥8€S:€DT I'N %LS 1d/VEDT v 12T Suelf
d)el [BAIAINS
oy 0 drysuoneol el [BAIAINS %9999 %S vS
9SO[0 € POMOYS AT} JO OOULINIAI YIIM ADTA ADIA “%6S
SISEISEIOUI OPOU  PJE[ALI0D AJJULOYIUTIS %CT'88 %9999  4ADH (ySry) %88 ‘ADHAA ‘%95
ydwA| £juo Sem Ia3Ietl ON %06'CL  :[BAIAINS SIBAA ¢ I'N -0 %08 -0 [N MADH %6 -0 112 S 997
stsougoxd
M POJBIOOSSE
SI10)0BJ pue JoSIeU
L9-T3] U99MI0q SIOMNIEW OM]}
digsuone[ar  9saY) USOMIOQ PAAIISQO
o Ssasse 0} SeM UOTB[OII00 OU
Jrqrssodwr sem nq ‘siowny uguoq
11 ‘syuoned oty 03 paredwod siowny
Jo dn mofjoj pue  jueuSieW Ul PAJOU SEM
[eA1AIns ‘sisougord uonerojroxd reyny[od
M PIJRIOOSSE pue sisouagoiue
UOTJBWLIOJUI JO Jo qrer1oySiy € %48 1L9-TY v 12
Ajiqeqreaeun PaAIasqo sem 1] N N N N I'N N ‘%S9 :$01dD VV I1IqpeL
sisouo3oisue suawoads DOHAV (ySmy)
00V Sunoword ur [vutyds pue gyydg %€6°€6 (ySty 0y
0} 9JNQLIIUOD P[NOI Jo uorssaxdxa ysiy :Tyutyde djeIopow) 9%,9°6/
uoIsso1dxa1ono  pamoys Apnjs juasaid {(U31Y)% 8 8 :yulyda ((ysiy)
1vutyde/zyydg 9U3} JO S}NSaI YL, I'N N IIN N Tvyda I'N %69 'Tvudg w12 7 oeyg
JUIWA[OAUT uoIseAul
(991 3OUALINIAL QUALINIAI dpou ydwA]  jeandurrad sisg)sejou
pue 3313 [IIM SISBD  [)IM SISBD YIIM SISB IIM SISBD
SIRUWAY Lrewwing  siseyseyown) S SO JADISOq JADISOg IADISO] JADISOq SISBI JADISO] Joyny

*"ppu0) 11 dqEL

167

Clinical Cancer Investigation Journal | Volume 10 | Issue 4 | July-August 2021



Adwani, et al.: Prognosticators for salivary adenoid cystic carcinoma

D))

own
[earains 1o0od pue ‘o3e)s

[BOTUI[O ‘SISBISBIOW
JuB)ISIP “I9JOWRIP I0oWn)
‘uroned o130703S1y YIm

PojeId0SSE A[JUBdYIUSIS 9%€E°SY
ST :oﬁmmopmxo uLzy yey) ‘SON T :Xvow
N parensuowdp Apmg IIN %99'99 IIN IIN IIN IIN #PAD “%T6 utizg v o X Suepy
djel [BAIAINS
10MO][ A3ueoyrIugis
B }IM PaJe[aLIod
yorgm DAY 2dK
prjos ut Eoﬁmwmngo
IIN  uojoxd [N pesearou] IIN IIN IIN N N N IN P12 aieg
SO M UOIIB[AI0D Ou
Pey [INVOVHD Ue2s
Sem Sisejsejoll pue
ﬁoﬂmmovﬁn—xo 171 asuajul
U39M]9q Se [[oMm Se
‘20QV Wwoy yresp pue
ﬁoﬂmmovﬁn—xo 171 asuajul %8S°0L
U39M19q uonerdosse JTINVOVED
[IN  anisod jueoyiusis v IIN %8¢ IIN IIN 1IN IIN %LTT6 T 12V IYed
%€'81 :1QuIAd
‘%9°9¢ :91d
sisougoud 1ood 9496 :[BAIAINS 04106 ULIAYPEI-g
M PIIL[ILI0D SeM %T'TT 'SIK  S1edA O] “%E"89 (UB1Y)%s €S
[IN  uorssardxo /9-13 YSIH ([ ‘%6'HS :SIBOA G :JeAIAINS SIBAK ¢ IIN IIN IIN IIN (L9 P2 DA U]
IomO[ 0}
paredwod §O I91I0YS
pamoys uorssardxa (9%6t) uorssardxo
yS1y ‘sisejsejow MO[ (%$°T¢E)
JUBISIP [IIM PAJR[II0D uorssardxo ‘I
1IN St Sulule)s 9ANISOJ IIN IIN - (US1y) %9¢'9¢ IIN IIN - (US1) %ST'9$ USIY ‘%S LL 12 INH A
[eANAINS
[[e19A0 pue uorssardxd
THA'TV U99Mm1d2q punoy ‘I
IIN SeM UOIR[1100 ON 1IN IIN IIN IIN 1IN 1IN %¥T8L I H[ noyz
JUIWIA[OAUT uoIseAul
(991} 2UALINIAI QUALINIAA dpou ydwAf [eanaurrdd sise)sejau
pue 32.43) YA S9sed M S9sed I S3se)d YIM Sased
SHIBWY Arewwing  sisejse)dw) SAQ SO AADISOJ AANISOJ AANISOJ AADISOJ $ISBI JANISOJ Joyny

“"ppu0) 11 dqEL

Clinical Cancer Investigation Journal | Volume 10 | Issue 4 | July-August 2021

168



Adwani, et al.: Prognosticators for salivary adenoid cystic carcinoma

D))

DDAV ut sisougoxd
100d JO 10IBOIPUI UB Oq
Kew Jo3IRW SIY) Jeu))
$35933ns yorym ‘3n[s
JAIE39U YIIM 9SO}
uey) sisougoid 1o100d B
pey 3ns aanisod yum
syuaned oy jey) pue
‘ODAV Jo siseisejour
JUBISIP PUB “QIOUILINIAX
[euoI3al [BOO] ‘UOISBAUL
[eamouriad yym
PojeIdOSSE A[JUBdYIUSIS
d1oMm uoIssaxdxo 3nys

90UdLINDAI 1O
949" 1 ‘SIsejselowr
JuR)SIp I0J ()
JRATAINS SIBIK ()]
90UALINDAI IO

%L TE ‘SIsejselow
JUE)SIp I0J %8I

[N JO S[OAJ] PajeAd[q [IN  :[eAlAIns s1eak ¢ %06 IIN %L6°C8 %LT'LS %06 1L [V 12 X Sue],
uorssardxo
NIIJNINE 2anegau
M 3SOY) UBY) [BAIAINS
100d Ap3ueoyrusis
®© pey uorssaidxa
sODAV NIYdININE 2an1sod
ur 6-dININ pue s syuaned 'sHOAV
T-dININ IDIA Josisejsejowl jue)sip (U31y) 19°84
Jo uorssaxdxa oy} PUBUOISBAUI JB[NOSBA 19T % 19°€L
IIM PIJB[OII0D ‘worseAur[emauriod ADTA “%8€°9L
A1oanisod sem )M PIJBIOOSSE 16-dININ ‘%L S9
uorssaIdxd Appanisod sem %99°9L %Y 1L %8118 ‘T-dININ ‘%S9
NIYdNNG  uorssaidxd N[IdINING I'N %0v' vy INTIdNINA IIN  NIIdANNA ‘NIAIJNINA INTIdINING v 12 X Suex
syuaned 1oy sisougoxd
100d & Suneorpur se
[[oM SE ‘SIsejseIow
PUE 90ULINIAI IO
3880 DDAV ASH-YSIy
Suruoaros ur fenudjod (ySry)
arel sey pue uorssaIdxo 04,72 “(MO]) %26
[earans 1o1ood L9-T3] YA PIJB[OLIOD 1SIBAA G 1£9-TY] ysSwy) %z
& pey uorssaidxd Apueoyrugis st 04,19 :JBIK G Ot/ “(MO]) %8G :£9-T
19140 YSIH uorssadxa 19149 IIN A8k € 191K 9%L9 (193KD %E819IKD  %6L (19IKD  %O0L 19IAD %89 (191K 12 O Suel,
JUIWIA[OAUT uoiseAul
(991 22UALINJAX duaLINdAA dpou ydwAf [eandurad sIsg)sejoul
pue 331y [JIM SISBD  [[)IM SISBD YIIM SISBd [IIM SISBDd
SYIRWY Lrewwing  sisejseldw) SAA SO ADISOg ADISOg ADISOg ADISO g SISBI JADISOJ loyny

*"ppu0) 11 dqEL

169

Clinical Cancer Investigation Journal | Volume 10 | Issue 4 | July-August 2021



Adwani, et al.: Prognosticators for salivary adenoid cystic carcinoma

D))

“SISe)sejou
Jo juowdo[aAap ay) 10§
ysu Y3y Je syuaned
20ay Ajnuept 0}
a[qenyeA oq St
€-unoares Jo uonenead
[eOTWoYO0ISIYOUNUIIL
QUL "Joau pue peay d
JO DDAV Ul sisejsejow
JuE)sIp pue [euor3aI Jo
90UdPIOUL POSEIIOUIL O}

AR =T

Qﬁg vowmmoOmmm Sem c&b.m.v “wumo% .NG Jo <
[IN  uorssardxa ¢-unos[en %61 SIBOA G T ‘%S HS SIBoA ¢ N N %0S S %001 %09'8y YSEHOOWASL,
uorssaIdxa AN
pue IDFA ‘SON!
‘G- 4N deropowr
10 MO] :ﬁ? maﬁoﬁmm Qomw..vm
Jo jey) ueyy osiom QAN (US9%90°79
AppueoyIugis azom %S°LS EI-AN ‘(y3ry) gy-AN ‘(y3ry)
uoissaxdxo QAN pue ‘(431) %58 %L8°€8 %I 6L
ADIA ‘SON! “g¥-AN ADFA ADFA ADFA  (USY) %S¢ AN
Y31y yrm syuaned (UB1)%06 ‘(UBI%6'L8  (USIY)%S9'68 ‘%STIL :ADIA
[IN Jo sojer [eAIAINg [IN %0L €9 ‘SON! IIN ‘SON! 'SON!  “(UB1)%06 :SON! ‘77 2 [ Sueyz
QIUAILINDAX
pue sIse)sejour [irm
PoIeIO0SSE 9 0} %I1L S8 1L T
punoj sem uorssardxo ‘(Y81)9468°L9 v 12
IN quInu padnpayy I'N N N IIN IIN I'N ‘qunN  F OUBIOIE]A
Jowm ay) JO INOIABYYq
OAISSOIZTE (M (USI)%LS 8T 012
[IN  Ppajeroosse sem THZH N %Y IL N N IN I'N THZA ~ H Auoyop
uorssaidxa ¢od
Uoos.@ok \ﬁo\/ﬁﬂotﬁ :ﬁ?
stowmny &ﬁg .@PEQEOO
‘JeAlaIns 1a100d
Sﬁ? UQEO.COO m=®o
Jouwmny E EO«mm@pmxo v jo
[IN £9d pasearou] [IN %07 1€ N N IIN [IN %001 N Jowey
JUIWIA[OAUT uoIseAul
(991 2UALINIAI QUALINAL dpou ydwAf [eamaurrd sise)sejau
pue d2.43) YA S9sed I S9sed I SIse) YA Sased
SHIBWY Arewwing  sisejse)dw) SAQ SO AADISOJ AANISOJ AANISOJ AADISOJ $ISBI JANISOJ Joyny

*"ppu0) 11 dqEL

Clinical Cancer Investigation Journal | Volume 10 | Issue 4 | July-August 2021

170



Adwani, et al.: Prognosticators for salivary adenoid cystic carcinoma

D))

DDAV Jo s101oe]
pue ¢gd jo Surure)s
DHI U29m)oq punoj ‘v 2
I'N Sem UONB[a.LI00 ON I'N I'N I'N I'N I'N I'N [IN L ewlysoAry|
%ET 61
1o3rew onsougord 12199 ‘%€ 61
juopuddaopur ue se :0doJ “o48¢€°G1
SOAIOS uoneIde ¢od © 1d-1SD “949/°0¢ w12 i
[N jo onjea onsougoid oy N N N N N IIN :d3-d “%9L0¢ :¢d  10850ssto1d
‘00av
pue[3 AIeAl[es ul
1910wered onsoudord
& se [njosn A[jenuajod
os[e st pue sisoydode
Jo uone[ngaI-umop
oanedau-¢ggd yrm oy ur 9fo1 € sAejd
osou ueyy [eAlaIns  urdjord g-10q ey pue
dAB[NWING dSI0M DDAV puelS A1earfes
& pey uorssardxo ur sonjea onsougoad
aanisod-¢gd Se [nJasn aq p[nood
UM sjuened sisojdode Jo 1oA9]
‘SIsejsejouwl pue o) pue uoissardxo %€°1S 12109
90UQLINIAI JO ¢gd jeyy s3s983ns 046°9L ‘gwpu
paIp suened 4] Apms yuasaid oy, [IN %01"%9 N N I'N IIN %119 gsd v 2 Telf
JUIWA[OAUT uoIseAul
(991 3OUALINIAL QUALINIAI Jpou ydwA]  jeandurrad sIse)sejou
pue 33.1j [IIM SISBD  [)IM SISBD IIM SISBD IIM SISBD
SIRWAY Lrewwing  siseyseyown) SAA SO JADISOq JADISOg IADISO] JADISOq SISBI JANISO] Joyny

“pauoy) ([ dIqeL

171

Clinical Cancer Investigation Journal | Volume 10 | Issue 4 | July-August 2021



Adwani, et al.: Prognosticators for salivary adenoid cystic carcinoma

D))

JSBISIP oY) JO 9SINOD
[BO1UI[O WIOPIOYS T}

JO JojRdIpUI JUBOYIUSIS

JSOW A} oIE 9,()] UL}

[IN Jow jo sonjea [[-odo],
SasEed 0AT)ESOU-7-gqI0-0

PIP UBY) [BAISUT

Q0IJ-0SBASIP I0}I0YS
Apueoyiugis e pomoys
uo1ssaIdxarono

C-d91e-0 s

siowngy, "ajer SO YHm
Q0oueOYTUSIS [RONISTIRIS

s ‘dnois YNDOJ

mo[ o ur ueyy dnoi3

VNOd Y31y oyy ut

I10}JIOUS OS[E dIom

sporurad gO pue [eAIUT
Q0IJ-0SBASI(T ")eIp pue
‘SISB)SBIQUI “QOURLINIAI

[€90] JO d0uapIOUT

Ioy31y pamoys dnoi3

['N VNDd YsIy oYL
SISe)se)ou

INOYIIM IS0} UL URY)
SISeISEIOW YPIM SDDVY

ur 19[[ews Appueoyrusis

sem s][00 aAanisod

IIN 1dryjzzd jo roqunu oy

N

N

I'N

SYpuoOW C¢ 19%01<
SYIUOUW GG 1% 01>
:[1-0doy ‘sypuowr
0€ :%01< ‘syyuowt
6 “%01> L9 IIN

%S¢T

17-9919-0

%€'8S

I'N ‘VNOd

IIN IIN

I'N

N

IIN

I'N

I'N

I'N

N

%SL'81
”Nnm—ﬁ.ﬁouo
(UST)%S 79
'VNOd

%0¢

%¢€8°SH 11-0do}
(YS1Y)%99° 1§
L9

%bT L1
17-€919-9 {(Y3y)
%T8 P “(m0])
79'8S 'VNOd

%811

S
yseAeqealy

v 12 13 04D

2
Leeyer

SYIBWIY Arewung

(991 2UALINIAI
pue 33.1j
sisejsejoun) SAA

AIURLINIAI
I S3se)
SO ADISOq

JUIWIA[OAUT
apou yduwA|
[IIM SISBD
dAnIsod

uoIseAur
[eanaurrad
YIIM SISBD

IANISOq

sisgjsejow
YIIM SISBD
aAnIsog

SISEI ANISOJ

Joyny

“"ppu0) 11 dqEL

Clinical Cancer Investigation Journal | Volume 10 | Issue 4 | July-August 2021

172



Adwani, et al.: Prognosticators for salivary adenoid cystic carcinoma

D))

stsougoxd yym £9-T3]
puE Z-[0q Udamiaq

punoj sem UOLL[LI0D ‘v 12
I'N JUBOYIUSIS ON %VL'L9 N N N I'N N %lv'LL -T1Pd NT Aeeds
(#1/11) siseyserowr
yum soseds o) uorssardxa aanisod 1
UL pajodtop  UIOAD (LM PaTe[aLiod (UBI)%8L *INId
Sem UIuQJed-¢ uoissaidxa juid Jo urued-g %€8 :INId 04€9 1 UKD
Jo uorssaxdxa  s[oAd] ySIy pue (%8L) (US)%6L “(US1Y)%6L ‘%€8 11 ‘(SnouBIqUIOW)o,8/
snoueiquow DDAV Jo sosed [¢ Ul “INId %L “INId ‘%T8  UIPkd ‘%001 (N/O)%cT v J2
poonpay passaIdxaIono sem [uid IIN IIN 11 urpk) IIN @ uIpPA)  uruRled eleg {UIUQIED BJOq XD noyz
[eAlaIns juoned
uo J09}y9 Aue Ieaq jou
[IN PIp uoissa1dxd z-gq19-0 N I'N I'N I'N I'N N %0L'LS 1712 A eliey]
9SIN0d
[eoTuI[O WLIA)-1I0YS
UM POJBIOOSSE
9q 0} pUNOJ sem ‘v 12
[IN  uoissaidxo /9-13 ySiH N N N N I'N N [IN S prespioN
20av
Jo [enuajod oarseAur
oy} Sursearour ‘s[[od
190UBD JO JUSWYILIP
o) UI PoAJoAUT 9q Aewr
UIJSBUQ) PUEB UOISBAUL
1129 SuLmp 1s0] St ey}
IoLeq e syuasardar
QUBIQUIDW JUSWIASEq
18} PAPN[OU0D 9q ULD
1] ‘uonerayrjoid 2o
Jowmn) [)Im pajeroosse
sem pue wse[doj£o pue
SISISEJOUWl  BWIOXS QU] Ul Passaidxo
PUEB 90UQLINJAI PUE SeM UIOSBUQ], ‘SBAIR %9999 :UIJSBUD)
surojold x1pew aAIseaul DDAV Y} ‘0409 :UNJ2UOIqY
Te[n[[9oB1xd ur juasqe A[rented 1o 0499°98 Al
U29M)2q punoy A[[e103 219M USB[[0D ad&) uo3eyoo ‘v 12
SeM UONE[2.L100 ON Al 2d4) pue ururwe ] I'N IIN N IIN IIN N “%99°98 ‘uiuiwe] S Tuejulys
JUSWIA[OAUT uoIseAur
(3343 dUALINIAL QUALINIAA Jpou ydwA]  [eanduriad sisejsejou
pue 334 UJIM SISBD  [JIM SISBD Y)IM SISBD Y)IM SISBD
SyJewy Arewung  sisejselown) SAA SO ANISOq ANISOq ANISOq AnIsoq S3SBI ANISO] Joyny

“"ppu0) 11 dqEL

173

Clinical Cancer Investigation Journal | Volume 10 | Issue 4 | July-August 2021



Adwani, et al.: Prognosticators for salivary adenoid cystic carcinoma

D))

[BAIAINS
931J-90U21IN0AI
[euo1321-000] 12100d
10J 10300] onsoudoxd
[njosn e oq Aew ‘sased
DDAV ul passaidxa
Apuanbaig st yorgm
‘V-HDVIA ‘uonippe
uf ‘sapeid [eo130703S1Yy
IoUSIY ym 9soy) ur
AJreroadso ‘sewrourdreo
pue[3 AIBAlfES JO
Kyorrea e ur passordxo
9q Aew suognue

S1J$9) 19OURD JBY) %L ¢ :STeak 9,88 :SIBaA %S¢ ' 1-OST-AN V4
[IN 18033ns sSUIpUY 9SO, ([ ‘%S SIBOKG O] ‘%P6 SIBIK § N I'N I'N I'N ‘%89 'V-ADVIN /2 § nddog
20av
Jo Jo1ARYQq 2130[01q
Sunorp-o1d 10§ s1oxITEW
[yasn se urdsew pue
¢od s3s933ns yorym %0S:C
‘sI0UUN) PAILTIUAIA[]IP dNIN
1oneq ul uoissaidxa ‘(UB1Y) %SL %SL €6 :T-dNIN
uidsew pue €94 jo :urdsew 009°06 :urdsew ‘v 32
IIN Kouanbaiy 12ySiH IIN IIN IIN %001 :€9d IIN IIN %896 :¢9d N 1ABySE[,
Jsuajul sem Jurure)s
oY} SWOS UI pue
AADH 103 AjoAnisod
paurels HHAV ‘w
I'N pue|S Krerfes 150N N N N N [N IIN %88 12 INPIIRA
suaned DOAV 2Y)
JO S pue SO sIedk
G UJIM PIJBIOOSSE SeM V4
N [-fwg jo uonen3aidn 1IN 1IN %St'Sy 1IN IN  (U3r) %sL %001 72 g Sueyd
JUIWA[OAUT uoIseAul
(991 3OUALINIAL UALINIAI dpou ydwA]  jeandurrad sisgjsejout
pue 33.1j [IIM SISBD  [)IM SISBD IIM SISBD IIM SISBD
SYIRWAY Lrewwing  siseyseyown) SAA SO JADISOq JADISOg IADISO] JADISOq SISBI JADISO] Joyny

“"ppu0) 11 dqEL

Clinical Cancer Investigation Journal | Volume 10 | Issue 4 | July-August 2021

174



Adwani, et al.: Prognosticators for salivary adenoid cystic carcinoma

D))

sisougoxd

100d 03 paje[a1 st

[IN uoissaidxo urdsew mo]
SSQUAAISSaISE JoWN)

pue B[-J[H U99Mm)dq

UQ0S Sem UOIB[ILIOd

1IN JueoyIuSIS ON
SISBISE)OUL JUB)SIP pUE
Q0UQLINOAI [BOO] YIIM
PaIeIo0SSe A[JUBOyIuUSIS

Sem ZdLSOVL

[IN Jo uorssaxdxo oy
noym ue 10y3y

SeM SISBJSBIOW JUB)SIP

PUE 90ULINDAI [BUOITAI
[ed0] yum syuaned ur
uorssaxdxa aAnsod

I'N €€1dD Jo ey
syuoned

DDAV Ul 810308}

onsougoid jueoyrusdis

pue juopuadopur a1om
SISBISE)OUI JUB)SIP pUE
Q0UALINIAI [BUOIFAI

[B90] JUOIJ SAISBAUL

[IN 9y ur uorssaidxa 13D
SISBISE)OUI UI PIOUBYUD

[IN  Sem uorssardxo JYVL
SO

100d )1M pajRIOOSSE

o10Mm uoISsaIdxd

MOoLw-d responu

pue orwse[dojAo mof

pue “(80¢Iy.L) Mv-d

Jeaponu moJ ‘(¢/419S)

IIN Pv-d responu moJ

I'N

N

N

I'N

%€ 1€ 1S18K ¢ [N [N

I'N I'N I'N

N %5698 N

I'N N I'N

%68 SIeak

[IN 0T “%9°7C :sIedk ¢ %0S N

N

I'N

N N [N

IIN N IIN

I'N

I'N

I'N

I'N

%67 8¢

I'N

I'N

I'N

N

%5968

%06

N

%S8°C6

I'N

%9L

%001-81-AIH

Y%LL'LL

%L9'9%

%T6'8C

%88

%L v8-gd1-4D1
04$°L8 O Lw-d
0600 1-PV-d

‘D 2
S ZIeMYUOS

‘012
AV ®Is0)

12 AerX

v J2 S Suepy

v 32 X 08D

v 12 { onx

‘D 2
b Sueingp

SIRWAY Arewruing

(991} 2UALINIAI
pue 32.43)
sisejsejoun) SHA

JUIWA[OAUT
QUALINIAI  dpou yduwA]

[JIM SISBD  [JIM SISBD

SO dApIsod dApIsod

uoIseAur
[eanaurrdd
YIIM SISBD

IANISOq

sisgjsejow
)M SISBD
aAnIsog

S3SBI IANISO

Joyny

“"ppu0) 11 dqEL

175

Clinical Cancer Investigation Journal | Volume 10 | Issue 4 | July-August 2021



Adwani, et al.: Prognosticators for salivary adenoid cystic carcinoma

D))

D0V M
sjuoned 103 Ade1ay) jo
J03eO1pUI JuBlIOdWI UR

9q ABW pPuB UOI}0SAI
[B0131nS 19}JB SOWO09IN0
100d j01pa1d 03 1030€Y
onsougoid juspuadopur
Ue Se 9AIOS UBD
uorssardxa [ v ySig

uorssardxd 86D
pue [ 1v'] udomioq
UOT)BIOOSSE
JueoyIugIs e
PIAIISQO M
sIsejsejow

Jo o1qedeo swisejdosu

pue[3 AIearfes 10}

IoyIewolq € oq pjnod

[IN  urojord ¢ZIAN TeaonN

UOISEAUl

[eanaurad/uorssardxo

INVON pUeE saseiselou

opou ydwA| usomjeq

diysuonyerar oy}

Suny3iysiy ‘soseo

1SOW Ul PAYIuapl

uorseAul [einauriod

pue suois9] Arewrd

[[e Ul Pa30212p

sem Jurure)s

I'N INVON 2ABIsod

N

N

I'N

%1°8¢ :¢6d
%L St PEAD
%9 1L9-T
%8°L1 :86dD
9%9°61 ILVT
‘0459 1SIBIA ¢ IIN IIN

N N N

N N %001

I'N

I'N

%CLTL

%06 :€6d “op¢c¢7¢e
PEAD “%99°9%

29T ‘%LT (TIVT

I'N 0%€T 186D

%09 %0L'89

I'N %LS

VEED B2

FLaZa0) |
0JUAWIISEN]

el

v 12 [ Sueys

SYIRWY Arewung

(991 2UALINIAA
pue 33.1j
sise)sejoun) SAA

JUIWIA[OAUT
QUALINIAI  Ipou yduwA]

[JIM SISBD  [)IM SISBD

SO aADIsOg aApIsog

uoIseAul
[eandursad
YIIM SISBD

dADIsod

sisgjsejoul
YIIM SISBD

ADISO] SISBI ADISOJ

Joyny

*"ppu0) 11 dqEL

Clinical Cancer Investigation Journal | Volume 10 | Issue 4 | July-August 2021

176



Adwani, et al.: Prognosticators for salivary adenoid cystic carcinoma

UIQUOIYIO[[eIOA LN ‘Sojowoy ursua) pue asejeydsoyd :NALd ‘vonewrojsuen apes ySiy :1.OH ‘udSnue Jeajonu

1109 Sune1djijold :YNDd ‘“Ansruayooisijounwut] :DHJ ‘AHSUIP Je[NOSBAOIIA (JAIN ‘BWOUIdIed proudpidoodniy (DN 10308] [)moI3 [BI[QYIOPU JB[NOSEA DFA ‘@Seury| uolsaype
890, 3V ‘uonisuer) [ewAyoudsaw-erjoyndy LN ‘@seurs] pasuI[-uLSouy s3] ‘[eAlaIns 031y oseasi(] S I ‘g 103daoar [erjayopuy AN 103dooar 1030e) pmois fewroprdy Y I0q
‘[eAIaIns [[eIDAQ SO ‘S1o[doap pidiT ;ST ‘Sewourores oisAd prouspy (DY ‘U0NIBaI ureyd aserowk[od own-[edy YDd 1Y ‘ewoudpe d1ydiowodd 1Vd ‘@wourdres o1sAo prouspy DDAV

sisougoxd
puE sIo)IeW Yjoq JO
uo1ssa1dxo uodamIoq

punoj sem uone[dLI0d v 12
I'N JueoyIugIs ON N %SL s1edk g N N I'N N [IN  INY 10I8eN

od4y prjos

oy} ur 9AnESoU Sem

Sururess YDA

"WLIOJLIQLIO Y] JO

(1630 01) %6601

ut pue jo (¢ Jo

) %by'v 4ADd

‘sI0wn} pIjos ayj Jo

oW0dINO S1B3K ¢ (1230 1) %Er'1L

101394 B [)IM PIJR[ALI0D ur pue ‘uzoped

sem uorssa1dxo Y 10dq Tenqm (S¢ 3o 01)

pue ‘ouooIno SsIedk ¢ 9,77 7T ‘uioned

100d © pue uorssardxad wIojLIquod (6 Jo

JI3[-0 UOMIAq PAAISSQO %6°0S :S1BoK 70 %81°HT -0

SeM UOTJB[OLI0D 01 ‘%L 1L :STeak $906°6C -0
[IN  [EQUSIe)s JUeOYIUSIS v/ [IN ‘%878 :steak ¢ IIN N I'N IIN %9°L dDd w e alRd

JUSWIA[OAUT uoIseAur
(9943 dUALINIAI QuALINdAA dpou ydwAl  jeanduriad sIsg)sejom
pue 245 YJIM SISBD  [JIM SISBD YIIM SISBD Y)IM SISBD

SARWY Arewwing  sisejsejowr) SAQ SO ADISOq ANISOq ANISOq AnISOg SISEI ANISOJ loyny

“"ppu0) 11 dqEL

177

Clinical Cancer Investigation Journal | Volume 10 | Issue 4 | July-August 2021



Adwani, et al.: Prognosticators for salivary adenoid cystic carcinoma

Records identified through
database searching
(n=308)

)

Additional records identified
through other sources
(n=18)

Identification

[

)

Screening

Eligibility

)

Records after duplicates removed
(n=267)

Records excluded

— (n = 59)

A 4

Records selected by

screening of title
(n=158)

|

Abstract and Full-text
articles assessed

Records excluded
(n=109)

for eligibility
(n=158)

l

Studies included in
qualitative synthesis

Abstract and full-text articles
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Figure 1: PRISMA 2009 Flow Diagram showing the identification and selection of article

Further, many markers like NPM1,2¢ BNIP3,1>"! HIF-1a,”
USP22,128 FAK,”! H3K9me3,B” podoplanin,B'32 11,019
ENLPB  Ezrin,B4  Cyr61,7  EMMPRIN,B®  EZH2,B7
NF-KB,B® iNOS,  galactin-3,%") PCNA,* topo I,
MAGE-A,* TARP® CK14,*" CD133,"! TACSTD2,4
NM23671 and LAT1M] were shown to have a correlation
with prognosis in terms of metastasis and patient survival.
Since only a single study was done, it is difficult to evaluate
the relevance of these markers as prognostic indicators.

Bazarsa et alP! showed that the low expression of
Ataxia- Telangiectasia-Mutated protein, a cell cycle
regulator, is related to a poor survival rate. Similar results
were shown by Yi et al™ and Zhao et alB% in their
studies, where reduced expression of E-cadherin and
N-cadherin correlated with the metastatic progression of
SACC. Decreased expression of PTEN,?! H3K9Ac,"
MT,BY PDCD4,5% beclin 1,1 GRP78,3%3 Numb,* p27,5
and B-catenin,''?l p-Akt,5 p-mTORP® and maspinl®7®
was also related to shorter overall survival; nevertheless,
not many studies were conducted for the same to predict
their prognostic significance.

Few studies showed that high expression of markers
like c-kit,*>® EGFR,*% and c-erbB“*%! was related
to unfavorable prognosis. However, other studies that
evaluated the same markers did not demonstrate any
correlation of these markers to prognosis. Bmi-1,[#64

snail 439 slug 4961 TLK 25 and p6357% markers were
evaluated in two studies, each of which demonstrated their
significant correlation with poor prognostic factors.

Other markers such as Ki-67, p53, VEGF, and cyclin DI,
were repeatedly evaluated and showed reproducible results.

Analysis of Ki-67 as a prognostic marker

The expression of cell proliferation marker, Ki-67, was
evaluated in 14 studies, of which 6 studies did not show any
direct correlation with the prognosis of the tumor.[3.2837.67-69]
Wang et al,*¥ in 2011, showed that high expression
of Ki-67 was significantly related to poor prognosis of
ADCC (P < 0.037). Similar results were seen in studies
conducted by Hirabayashi.*l and Nordgard et al."" where
statistically significant association was present between the
expression of Ki-67 and short-term prognosis for patients
with ACC. Kaira et al.®® and Tang et al.® showed that
high expression of Ki-67 was related to low 5-year overall
survival rate (38.9% and 22%, respectively). Lin et al.l’l
demonstrated that along with high expression of Ki-67,
other factors like old age (>60), advanced tumor stage,
and higher histologic grading of the tumor also contribute
as predictors of poor prognosis of ADCC. Studies by Yang
et alP% and Kaira et al™ demonstrated Ki-67 nuclear
immunopositivity in ADCC and its higher expression in the
solid histotype, and both factors were shown to have a poor
prognostic effect on the overall survival.
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Analysis of p53 as a prognostic marker

The role of cell cycle regulatory protein, p53, in predicting
the prognosis of ADCC was evaluated in 6 studies.
Out of these six studies, two studies by Kiyoshima
et al®® and Nagler et al.l' did not show any correlation
between the expression of p53 and prognosis. A study
by Bazarsad et all! showed that, though a positive
expression of p53 was correlated with poor survival rate,
it was not statistically significant. Jia et a/.,'¥ in a study
on prognosis of apoptosis-associated markers in ADCC,
showed that the positive expression of p53 and short-term
survival of patients in ADCC had a statistically significant
correlation along with a solid histologic pattern. Preisegger
et al"™ studied the immunohistochemical analysis along
with mutation analysis of p53 and showed that p53 could
be an independent marker for poor prognosis. Similar
results were shown by Kaira et al™ in a study, where
p53 expression was significantly associated with poor
prognosis.

Analysis of vascular endothelial growth factor as a
prognostic marker

VEGF promotes angiogenesis, hence plays a role in
tumor growth and metastasis. Three studies evaluated
the prognostic significance of VEGF in ADCC Lee
et al.’! found that there was no relationship between VEGF
expression and survival rate, metastasis, or recurrence in
ADCC. Inconsistent with the above-mentioned study, Yang
et al.P and Zhang et al.*® attributed VEGF expression to
be one of the factors responsible for poor prognosis along
with other factors like the clinical stage, histotype, vascular
invasion, perineural invasion, metastasis, and recurrence.

Cyclin D1 as a prognostic marker

Cyclin D1, a cell cycle regulator protein, was evaluated
in 3 studies for its prognostic significance. All these
studies produced consistent results. Schneider et al.'l and
Zhou et all'" in their studies investigated the prognostic
significance of cyclin D1, PIN1, and B-catenin in ADCC,
and no significant association was seen between the
expression of cyclin D1 and patient outcome. A study by
Lin et al.'V showed similar results where the expression of
cyclin D1 was not correlated with prognosis.

Conclusion

Evaluation of prognostic factors for ADCC is important as
recurrence, metastasis and a short disease-free duration is
a common finding after resection. The prognostic factors
evaluated in our study were recurrence, metastasis, and
overall survival. The study showed that many researches
correlated prognosis with the overall survival and not the
disease-free survival; as a result, recurrence and presence
of any residual tumor could have been missed. Amongst
the various prognostic markers, the histologic tissue section
represents the grade of the tumor more accurately, and

immunohistochemistry is the best means known to assess
the tissue and its contents. Although various IHC markers
have been studied to predict the prognosis of ADCC, a
few markers were used repeatedly for validation of their
prognostic predictability. These markers were p53, Ki-67,
VEGEF, and cyclin D1. However, the results obtained were
not homogenous and no conclusive data could be arrived
upon. Other markers that displayed an impact on outcome
need additional assessment since only a single study was
done. Further, comprehensive researches are therefore
required in this direction to enhance the prognostic
assessment.
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