JOURNAL OF

CONTEMPORARY MEDICINE

DOI:10.16899/jcm. 1033380
J Contemp Med 2022;12(2):162-170

Journal of
Contemporary

The Prognostic Significant of Tumor Budding, Tumor
Stroma Ratio and Tumor-Infiltrating Lymphocytes in
Gallbladder Adenocarcinoma

Safra Kesesi Adenokarsinomunda Timoér Tomurcuklanmasi, Timor Stroma
Orani ve Tiimorii infiltre Eden Lenfositlerin Prognostik Onemi

ilke Evrim Secinti', ©Didar Giirsoy', ©Tiimay Ozgiir, ®Emre Dirican2, ©Mubhyittin Temiz3

"Hatay Mustafa Kemal University, Faculty of Medicine, Department of Pathology, Hatay, Turkey
2Hatay Mustafa Kemal University Faculty of Medicine, Department of Biostatistics Hatay, Turkey
3Hatay Mustafa Kemal University, Faculty of Medicine, Department of General Surgery, Hatay, Turkey

Abstract

Aim: Tumor microenvironment plays an important role in onset and
progression of the cancer. Tumor budding (TB), tumor stroma and tumor-
infiltrating lymphocytes are component of the tumor microenvironment. It
was aim to determine the relationship of TB, tumor stroma ratio (TSR) and
tumor-infiltrating lymphocytes (TILs) with clinicopathological prognostic
parameters in gallbladder adenocarcinoma.

Material and Method: Thirty cholecystectomy cases that were diagnosed
as adenocarcinoma between 2010 and 2020, that did not receive
neoadjuvant therapy and of which archive slides could be accessed, were
included in the study. TB, TSR and TILs were evaluated. A p<0.05 value was
statistically significant.

Results: High TB score was significantly associated with higher histological
grade (p=0.008), higher pT stage, lymphovascular invasion (LVI) (p=0.038),
lymph node metastasis (p=0.046) and distant metastasis (p=0.036) .
Patients with high TB scores had a shorter overall survival (p<0.001). In
the high TILs group, lower histological grade (p=0.004), less LVI (p=0.029),
fewer distant metastases (p=0.021) and lower TSR (p=0.008) were detected.
Increased TSR was associated with higher histological grade (p=0.015) and
increased distant metastasis (p=0.013). There was no significant effect of
TSR on overall survival (p=0.239).

Conclusion: TB can be used as a new prognostic biomarker in gallbladder
cancers due to its simple and low cost to determine and also its
effectiveness in determining the prognosis. We have concluded that it is
early to recommend TILs and TSR as the prognostic indicators in gallbladder
cancers. In the future, further studies can be conducted on a larger number
of gallbladder cancer cases with a multicenter participation to clarify the
prognostic value of TILs and TSR.

Keywords: Gallbladder cancer, prognosis, stroma, tumor budding, tumor-
infiltrating lymphocyte,

Oz

Amag: Tumor mikrogevresi kanserin baslangicinda ve ilerlemesinde 6nemli
rol oynar. Timor tomurcuklanmasi (TB), timaor stromasi ve timord infiltre
eden lenfositler, timor mikrogevresinin bilesenleridir. Bu ¢alismada safra
kesesi adenokarsinomunda TB, timor stroma orani (TSR) ve timord infiltre
eden lenfositlerin (TILs) klinikopatolojik prognostik parametrelerle iliskisinin
belirlenmesi amaclandi.

Gere¢ ve Yontem: 2010-2020 vyillari arasinda adenokarsinom tanisi alan,
neoadjuvantedavialmayan ve arsiv preparatlarina ulasilabilen 30 kolesistektomi
olgusu calismaya dahil edildi. TB, TSR ve TILs degerlendirildi. p<0.05 degeri
istatistiksel olarak anlamli kabul edildi.

Bulgular: Yuksek TB skoru, daha yuksek histolojik derece (p=0,008), daha ylksek
pT evresi, lenfovaskiler invazyon (LVI) (p=0,038), lenf nodu metastazi (p=0,046)
ve uzak metastaz (p=0,036) ile anlamli iliskiliydi. TB skoru yuksek olan hastalarin
genel sagkalim sureleri daha kisaydi (p<0,001). Yuksek TILs grubunda, daha
dusuk histolojik derece (p=0,004), daha az LVI (p=0,029), daha az uzak metastaz
(p=0,021) ve daha dustk TSR (p=0,008) saptandi. Yuksek TSR, daha yuksek
histolojik derece (p=0,015) ve artan uzak metastaz (p=0,013) ile iliskilendirildi.
TSR'nin genel sagkalim tzerinde anlamli bir etkisi yoktu (p=0,239).

Sonug: TB, hem belirlenmesi basit ve dustk maliyeti olmasi nedeniyle hem
de prognozu belirlemedeki etkinligi nedeniyle safra kesesi kanserlerinde
yeni bir prognostik biyobelirte¢ olarak kullanilabilir. Safra kesesi kanserlerinde
prognostik gostergeler olarak TILs ve TSR'yi 6nermek icin erken oldugu
kanaatindeyiz. Gelecekte, TILs ve TSR'nin prognostik degerini netlestirmek
icin cok merkez katilimli daha fazla sayida safra kesesi kanser vakasi Uzerinde
calismalar yapilabilir.

Anahtar Kelimeler: Safra kesesi kanseri, prognoz, stroma, tUmor
tomurcuklanmasi, timoru infiltre eden lenfosit
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INTRODUCTION

Gallbladder cancer (GBC) is a rarely seen, however, the most
common and aggressive malignancy of biliary tract. Its
prognosis is extremely poor and its overall 5-year survival rate
has not exceeded 5%."" American Cancer Society has reported
115,949 new cases and 84,695 deaths because of gallbladder
cancer in 2020 worldwide.”? Its prognosis depends on tumor
stage and the characteristics of the tumor cells, however, it has
been encountered that the patients at the same stage might
have very different prognosis. This fact indicates the need for
determination of additional prognostic criteria.

Tumor microenvironment plays an important role in onset
and progression of the cancer. Tumor budding (TB) is the
tumor infiltration encountered as a single cell or a cluster (<5
cells) at the invasive tumor margin. TB has been accepted
to be associated with presence of epithelial-mesenchymal
transition and plays a role as an important prognostic
factor in the clinical management of the cancer patients.”
It has been accepted as an important prognostic parameter
particularly in the colorectal cancers as well as its popularity
has progressively increased also in the other solid cancers.
There is a limited number of studies that has investigated the
impact of TB on prognosis in gallbladder cancer.”® Although,
TB was shown to be associated with poor prognosis in these
studies, further studies are needed to confirm its clinical
effect.

Tumor stroma is also one of the factors that constitute
the tumor microenvironment. In the recent years, tumor
stroma has drawn attention as an independent prognostic
factor in some solid tumors. Another component of tumor
microenvironment is the tumor-infiltrating lymphocytes. The
prognostic importance of tumor-infiltrating lymphocytes
(TILs) have been demonstrated in some cancer types such as
breast, ovarian and colon cancers.”'%

In the current literature, there is only a limited number of
studies that has researched the impact of TB, tumor stroma
ratio (TSR) or TILs on prognosis in gallbladder carcinomas.
15112 |n the present study, it was aim to determine the
relationship of TB, tumor stroma ratio (TSR) and tumor-
infiltrating lymphocytes (TILs) with clinicopathological
prognostic factors in gallbladder adenocarcinoma. Our study
is the first that has investigated these three parameters
concurrently in gallbladder carcinomas.

MATERIALS AND METHODS

Patient selection

The present study was approved by the local ethics committee
(Date: 04.06.2020, Decision Number:23) and confirmed
according to the ethical standards of the Helsinki Declaration.

A retrospective review was conducted on cholecystectomy
specimens diagnosed with adenocarcinoma between 2010
and 2020 in our institution. Exclusion criteria were as follows:
neoadjuvant therapy, histopathological diagnosis other

than adenocarcinoma (e.g., adenosquamous carcinoma,
neuroendocrine carcinoma and undifferentiated carcinoma)
and/or unavailability of the archival haematoxylin and
eosin (H&E) slides for review. As a consequence, 30 patients
were included in the present study. The clinical and follow-
up information was obtained from the electronic medical
records.

Histopathological analysis

All archival H&E slides of the resection specimens were re-
examined under the Olympus BX51 microscope (Olympus,
Tokyo, Japan) by two pathologists blinded to clinical
information. All pathological parameters including histological
differentiation grade, invasion depth, resection margin
status, lymph node (LN) metastasis, lymphovascular invasion
(LV1), perineural invasion (PNI), surgical margin and distant
metastasis were re-evaluated. Tumor staging was performed
according to the eighth edition of the AJCC Staging Manual
(PTNM, AJCC 8th Edition).l"*!

TB, TSR and TILs were evaluated by two independent
pathologists (IES, DG) blinded to clinicopathological data. In
the case of inconsistency between the conclusions of the two
pathologists, the results were evaluated by a thirdindependent
pathologist (TO) blinded to the clinicopathological data and
the conclusions of the other researchers. The final outcome
was approved and recorded by consensus of at least two
pathologists.

Assessment of tumor budding

The following steps were followed for assessment of TB
according to the ITBCC guideline:'

The field with the highest density of “hotspot” peritumoral
budding in the 10x medium power field (10Xobjective) in the
hematoxylin and eosin (H&E) slides was selected.

Following, tumor buds were counted using a 20X objective.

The count was normalized to a field measured as 0.785 mm?
(counted tumor buds/normalization factor adjusted to the
microscope). The features of the used microscope were as
follows: Eyepiece FN Diameter: 22 mm, Specimen Area: 0.950
mm?2, Normalization Factor: 1.210.

Tumor buds were counted in a field of 0.785 mm?2 and scored
as TB score1 (0-4 buds), TB score2 (5-9 buds) and TB score3
(=10 buds).

Assessment of tumor stroma ratio

All tumor slides were scanned with a 4X objective lens to
determine the field with the highest tumor depth. TSR was
analyzed using a 10X objective lens. Only the fields containing
both stroma and tumor within the field of view were scored to
avoid scoring of the peripheral regions of the tumor margin.
Since stroma-rich fields have been associated with worse
prognosis, these fields were accepted to be determinant in
the cases with heterogeneous TSR. In TSR, stromal ratio higher
than 50% accepted to be stroma-rich while stromal ratio lower
than 50% was considered to be stroma-poor.'"
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Assessment of tumor-infiltrating lymphocytes

TILs were assessed semiquantitatively using the criteria
defined by Salgado et al. All the tumor slides were scanned
by 100-fold and 200-fold magnification (objective x10,x20)
and mean stromal TILs (lymphocytes and plasma cells) were
recorded as a continuous variable (also including the TILs on
the margin of infiltration).”

Statistical Analysis

Our study data were analyzed using Social Sciences
V.21.0 software package (SPSS Inc, Armonk, NY, US). The
continuous variables were expressed as mean value and
standard deviation while frequency and percentage values
were given for the categorical variables. The normality was
tested using Shapiro Wilk test. Chi-Square tests (Yates-
corrected, likelihood ratio) were used in the analysis of the
relationships between the categorical variables. Besides,
Goodman and Kruskal's Gamma analysis results were taken
into consideration regarding the relationships between
ordinal variables. ANOVA and Kruskal Wallis tests were
applied for comparison of the continuous variables. The
prognostic appropriateness of TILs was assessed by means
of receiver operating characteristic (ROC) analysis selecting
death as the status variable and the optimal cut-off value
was calculated using the Youden index for maximum of
specificity and sensitivity.®! Accordingly, <10%TILs and >10%
TILS values were grouped as low and high, respectively.
Kaplan-Meier curves and log-rank test were applied to test
the differences between overall survival duration (OS) of the
variables TB, TSR and TILs. Raw hazard ratios and adjusted
risks for the variables TB score, TSR and TILs were analyzed
by Cox regression analysis. A p<0.05 value was accepted to
be statistically significant.

RESULTS

Totally 30 cases were included in the study. The study group
comprised of 11 males (36.7%) and 19 females (63.3%). The
mean £SD age of the patients was 69.27+10.49 years. The
histological grades of the tumor were low, moderate and high
in 6 (20%), 19 (63.3%) and 5 (16.7%) cases, respectively. LVI
and perineural invasion were detected in 19 (63.3%) and 18
(60%) cases, respectively. Totally 3 (10%), 10 (33.3%), 16 (53.3%)
and 1 (3.3%) cases were evaluated as pT1, pT2, pT3 and pT4,
respectively. The lymph node involvement stages were NO and
N1+N2in 21 (70%) and 9 (30%) cases, respectively. Liver invasion
at the time of diagnosis was present in 14 (46.7 %) cases. The
distant metastasis at the time of diagnosis was identified in
12 (40.0%) cases (Table 1). The median follow-up period was
525.2+700 days. Totally 10 (33.3%) cases survived whereas 17
(56.7%) cases died, 3 cases could not be followed-up.

In this study, 13 (43.33%) tumors were TB score 1 (Figure
1A) and 9 (30%) tumors were score 2 (Figure 1B) and 8
(26.67%) tumors were score 3 (Figure 1C). High TB score
was found significantly associated with higher histological

grade (p=0.008), higher pT stage, LVI (p=0.038), LN metastasis
(p=0.046) and distant metastasis (p=0.036). TB score showed
no significant relationship with age (p=0.937), gender
(p=0.597), presence of PNI (p=0.104), surgical margin
positivity (p=0.813), liver invasion (p=0.293), TSR (p=0.461)
and TILs (p=0.490) (Table 2). High TB score was encountered
to be associated with a shorter OS (p<0.001). Mean OS of the
patients with low TB score was 1733.4 days [95%Cl: 1048.0-
2418.8] whereas that of the patients with moderate and high
TB scores were 283.8 days [95%Cl: 136.5-431.0] and 93.1 days
[95%Cl:45.5-140.8], respectively (Figure 2).

The AUC (area under curve) value of TILs for a cutoff point
of 10% was calculated as 0.80 (specificity: 80%, sensitivity:
70%, p:0.01) (Figure 3). In this study, 14 (46.67) tumors were
TILS>10% (Figure 4A) and 16 (53.33%) tumors were TILS<10%.
(Figure 4B). No significant relationship of TILs was found with
gender (p=0.631), PNI (p=0.156), liver invasion (p=1.000), pT
stage (p=0.716) and lymph node metastasis (p=0.440). High
TILs were significantly associated with lower histological
grade (p=0.004), less LVI (p=0.029), fewer distant metastasis
(p=0.021) and lower TSR (p=0.008) (Table 3). Mean OS of the
patients with low TILs was 366.4 days [95%Cl:164.2-568.5]
whereas that of the patients with high TILs was 1516.4 days
[95%Cl: 777.2-2255.5] (p:0.051) (Figure 2).

Table 1. Clinicopathological characteristics of the patients

Variables Categories n (%) Mean+SD
Female 19 (63.33%)
Gender
Male 11 (36.67%)
1 6 (20.0%)
Grade 2 19 (63.33%)
3 5(16.67%)
Lymphovascular Absent 11 (36.67%)
invasion Present 19 (63.33%)
. . . Absent 12 (40.0%)
Perineural invasion
Present 18 (60.0%)
X . Negative 20 (66.67%)
Surgical margin i
Positive 10 (33.33%)
. . Absent 16 (53.33%)
Liver invasion
Present 14 (46.67%)
1 3(10.0%)
2 10 (33.33%)
pT stage
3 16 (53.33%)
4 1(3.33%)
0 21 (70.0%)
N stage
142 9 (30.0%)
0 18 (60.0%)
M stage
1 12 (40.0%)
TSR Stroma<%50 17 (56.67%)
Stroma>%50 13 (43.33%)
1 13 (43.33%)
TB score 2 9 (30.0%)
3 8 (26.67%)
Age 69.27+£10.49
TILs 22.67+22.74

TB: Tumor budding, TSR: Tumor stroma ratio, TILs: Tumor-infiltrating lymphocytes
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Figure 1. Tumor budding score 1 (A), score 2 (B) and score 3 (C) are seen in hematoxylin-eosin stained slides (Buds are indicated by arrows). H.Ex20

Table 2. Relationship between tumor budding score and clinicopathological findings

. . TB score
Variables Categories p value
1 2 3
F n (%) 7 (36.84%) 6(31.58%) 6(31.58%)
Gender 0.597
M n (%) 6 (54.55%) 3(27.27%) 2(18.18%)
1 n (%) 5(83.33%) 1(16.67%) 0(0.0%)
Grade 2 n (%) 7 (36.84%) 8(42.10%) 4 (21.05%) 0.002*
n (%) 1(20.0%) 0 (0.0%) 4 (80.0%)
() n (%) 8(72.73%) 2(18.19%) 1(9.09%)
Lymphovascular invasion 0.038
(+) n (%) 5(26.32%) 7 (36.84%) 7 (36.84%)
. . . () n (%) 8 (66.67%) 2(16.67%) 2(16.67%)
Perineural invasion 0.104
(+) n (%) 5(27.78%) 7 (38.89%) 6(33.33%)
() n (%) 8 (40.0%) 6 (30.0%) 6 (30.0%)
Surgical margin 0.813
(+) n (%) 5 (50.0%) 3(30.0%) 2 (20.0%)
N . ) n (%) 9 (56.25%) 4 (25.0%) 3(18.75%)
Liver invasion 0.293
(+) n (%) 4 (28.57%) 5(35.71%) 5(35.71%)
pT1 n (%) 2 (66.67%) 1(33.33%) 0 (0.0%)
pTstage pT2 n (%) 7 (70.0%) 3 (30.0%) 0 (0.0%) 0.001*
pT3+pT4 n (%) 4 (25.0%) 5(31.25%) 7 (43.75%)
" () n (%) 12 (57.14%) 5(23.81%) 4 (19.05%) o
+) n (%) 1(11.11%) 4 (44.44%) 4 (44.44%) ’
- () n (%) 11 (61.11%) 3(16.67%) 4(22.22%) 6
(+) n (%) 2(16.67%) 6 (50.0% 4 (33.33%) ’
<%50 n (%) 9 (52.94%) 4 (23.53%) 4 (23.53%)
TSR 0.461
>%50 n (%) 4 (30.77%) 5 (38.46%) 4 (30.77%)
Age Mean=SD 68.62+7.96 69.22+8.32 70.38+£16.30 0.937a
TILs Mean+SD 28+25.79 16.89+15.24 20.50+25.19 0.49b

TB: Tumor budding, TSR: Tumor stroma ratio, TILs: Tumor-infiltrating lymphocytes, N: Lymph node metastasis, M: Distant metastasis, *Godman Kruskal Gamma results are given for Grade and pT stage
(coefficients 0.762 and 0.742, respectively). aANOVA test. bKruskal Wallis test. Chi-square (likelihood ratio) test results were given for other analyzes
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In the present study, 17 (56.67%) tumors were stroma poor
" A (Figure 5A) and 13 (43.33%) tumors were stroma rich (Figure
5B). Increased TSR (>%50 stroma: stroma rich) was found
associated with higher histological grade (p=0.015) and
] increased metastasis frequency (p=0.013). No significant
relationship of TSR with gender (p=1.000), LVI (p=0.708), PNI
_— (p=0.599), liver invasion (p=0.749), pT stage (p=0.845), lymph
z node metastasis (p=0.630) and surgical margin (p=1.000) was
a detected (Table 3). Stroma ratio demonstrated no significant
E impact on OS (p=0.239). The patients with TSR<50% (stroma-
© 0 ; poor) had a mean of 0OS 1250.8 days [95%Cl:559.9-1941.7]
i 5 whereas that duration of the patients with TSR>50% (stroma-
o i : TB Score rich) was 467.7 days [95%Cl:146.9-788.4] (Figure 2).
' : :': i The univariate cox regression analysis of TB, TSR and TILs
H i i -censored variables for survival status revealed that TSR and TILs posed
ool i : R obebe no risk individually (p=0.250 and p=0.063, respectively).
: . : . : . : However, TB score was found significant (p=0.005). The
’ 00 1000 As00 2000 2800 3000 multivariate evaluation of TB score concurrently with TILs
Day revealed that TB score, particularly TB score3, increased the
1.0- B mortality risk by approximately 21-fold (95%Cl: 3.25-137.82,
p=0.001). However, it was determined that TILs posed no risk
in the multivariate evaluation (p=0.216).
0,8
"o ;
> :
* - o7 '_,_!
E Ot
O 04 H o
L, 2 .'_.".
024 = ... . ‘E 'j'
""" . °Il1l;s @ 0,4 E'.‘
-t > % 10 1
0,0 o S%iteonsored :
l; 5(‘10 10‘00 15‘00 20‘00 25‘00 30‘00 g
Day S AUC=0.80 (p=0.011)
10 5 Sen=0.70 and Spe=0.80
C 5
0'“0.0 02 04 o6 08 10
0.8 1 - Specificity
Figure 3. ROC curve relative to TILs values
T; 0,6
E DISCUSSION
E ] Tumor cells form intact clusters using intercellular adhesion
° : mechanisms in the first stages of carcinogenesis and
* they usually maintain this adhesion until undergoing
0.2 by sufficient dedifferentiation.'>' EMT (Epithelial-Mesenchymal
TSR Transition) is a phenomenon that tumor cells lose their
""""""""" TF~Stroma Rich cohesive properties and develop a tendency of separation
0.0 T o Riehcamaanad, and migration.l”? After EMT, tumor cells may enter the
) . 1800 1500 2000 2500 2000 surrounding lymphovascular structure by detaching from
Day the primary mass and metastasize towards distant organs.
Figure 2. Kaplan-Meier curves of TB score (A), TILs (B), and TSR (C) TBis accepted as an important histopathological parameter

of EMT.819)
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Table 3. Relationship of TILs and TSR with clinicopathological findings

) ) TLs TSR
Variables Categories <10 (%) >10n(%) P Value <%50 n(%) >9%50 n(%) P Value
F 9 (47.37%) 10 (52.63%) 11 (57.89%) 8 (42.11%)
Gt M 7 (63.64%) 4 (36.36%) 0.631 6 (54.55%) 5 (45.45%) 1.000
1 0(0.0%) 6 (100%) 6 (100%) 0(0.0%)
Grade 2 13 (68.42%) 6 (31.58%) 0.004 8 (42.11%) 11(57.89%) 0.015
3 3 (60.0%) 2 (40.0%) 3 (60.0%) 2 (40.0%)
o 0 3(27.27%) 8 (72.73%) 7 (63.64%) 4(36.36%)
Lo s e miEen 13 (68.42%) 6 (31.58%) U 10 (52.63%) 9 (47.37%) e
i o 0 4(33.33%) 8 (66.67%) 8 (66.67%) 4(33.33%)
Perineural invasion ) 12 (66.67%) 6 (33.33%) 0.156 9 (50.0%) 9.(50.0%) 0.599
. . 0 11 (55.0%) 9 (45.0%) 11 (55.0%) 9 (45.0%)
Selinidl ) 5 (50.0%) 5 (50.0%) LY 6 (60.0%) 4 (40.0%) s.5Y
o &) 9 (56.25%) 7 (43.75%) 1.000 10 (62.5%) 6 (37.5%)
Liverinvasion ) 7 (50.0%) 7 (50.0%) 7 (50.0%) 7 (50.0%) 0.749
pT1 1(33.33%) 2 (66.67%) 2 (66.67%) 1(33.33%)
pTstage pT2 6 (60.0%) 4 (40.0%) 0716 5 (50.0%) 5 (50.0%) 0.845
pT3+pT4 9 (52.94%) 8 (47.06%) 10 (58.83%) 7 (41.18%)
N 0 10 (47.62%) 11 (52.38%) 044 13 (61.90%) 8 (38.10%) 0630
@) 6 (6.67%) 3(33.33%) : 4 (44.44%) 5 (55.56%) -
" 8 6(33.33%) 12 (66.67%) 0021 14 (77.78%) 4(22.22%) 0013
) 10 (83.33%) 2(16.67%) : 3 (25.0%) 9 (75.0%) -
1 5 (38.46%) 8 (61.54%) 9(69.23%) 4(30.77%)
TB score 2 6 (66.67%) 3(33.33%) 0.352 4 (44.44%) 5 (55.56%) 0.461
3 5 (62.5%) 3(37.5%) 4 (50.0%) 4(50.0%)
TSR <%50 5(29.41%) 12(70.59%) 0.008
>9%50 11(84.62%) 2(15.38%) :

TB: Tumor budding, TSR: Tumor stroma ratio, N: Lymph node metastasis, M: Distant metastasis

Figure 4. TILS >10% (A) and TILS <10% (B) are seen in hematoxylin-eosin stained slides. H.Ex10.
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Figure 5. Tumor stroma ratio <50% (stroma poor) (A) and tumor stroma ratio >50% (stroma rich) (B) are seen in hematoxylin-eosin stained slides. H.Ex4

TB has been investigated in many cancer types such as primarily
CRC (colorectal carcinoma), pancreatic ductal adenocarcinoma,
oral squamous cell carcinoma, lung (adenocarcinoma+
squamous cell carcinoma), endometrial cancer, breast, stomach
and esophageal cancers.? It has been suggested that TB was
associated with poor prognosis in most of those cancer types.
However, in the present time, routine reporting of tumor
budding scores have been recommended only in the current
protocols related with CRC reporting. The relationship of high
tumor budding score with aggressive tumor characteristics
such as more advanced pT, pN and AJCC stages, lymphovascular
and perineural invasions, distant metastasis and local tumor
recurrence in colorectal cancer has been demonstrated in
many studies of the literature.®92024 |n the study of Kim et al.
conducted on 78 GBC patients; a higher TB score was found
associated with a poorer histological differentiation, a higher
pT stage, presence of LN metastasis as well as lymphatic,
venous or perineural tumor invasion.” Similarly, Kai et al. have
also reported that presence of TB was significanly associated
with advanced T stage, LN metastasis and venous invasion
in GBC.*! In our study, similarly with literature, high TB score
was determined to be significantly associated with a higher
histological grade (p=0.008), a higher pT stage, LVI (p=0.038), LN
metastasis (p=0.046) and distant metastasis (p=0.036). High TB
score was encountered to be associated with a shorter survival
duration (p<0.001). The patients with a low TB score had a mean
OS of 1733.4 days [95% Cl: 1048.0-2418.8] whereas those with
moderate and high TB scores had mean OS of 283.8 days [95%
Cl: 136.5-431.0] and 93.1 days [95% Cl: 45.5-140.8], respectively.

It was observed that particularly TB score-3 increased mortality
risk by approximately 21-fold (95% Cl: 3.25-137.82, p=0.001).
Our results supported that TB was a significant prognostic
parameter of GBC.

In the recent years, the effective role of immunotherapies in
the cancer treatment has drew attention in the experimental
and clinical studies. The importance of the determination of
the reliable bioindicators is clearly obvious for selection of
the patients with the highest probability of responsiveness
to the immunotherapeutic agents. By these improvements,
the importance of the evaluation of TILs has increased as the
prognosticand treatmentresponse predictivefactorsinvarious
cancer types.?! The increased rates of TILs has been associated
with good prognosisin many different cancer types.”228There
is a limited number of studies that have investigated the effect
of TILs in GBC and these studies have found that increased
TILs was associated with better prognosis.'>?? In this study,
TILs were not significantly associated with gender, PNI, liver
invasion, pT stage, and lymph node metastasis, but higher TILs
were associated with lower histological grade (p=0.004), less
LVI (p=0.029), less distant metastasis (p=0.021) and low TSR
(p=0.008). In addition, it can be considered that the prognosis
of the patients with TILs value <10% may worsen according
to OS. The fact that TILs are not significantly associated with
liver invasion and advanced pT stage, which are known as
indicators of poor prognosis, seems to weaken the prognostic
importance of TILs. This may be resulting from the fact that
we evaluated TILs by only H&E stained slides differently from
Patil et al.'™? and Lin et al.” This outcome suggests us that TILs
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are a strong candidate to be a prognostic parameter of GBC,
however, they should be supported by immunohistochemical
studies such as CD3 and CD8.

TB is strongly associated with the stroma and immune system
components that make up the tumor microenvironment.
B The answer of the question that TB is a consequence of
tumor microenvironment or the changes in the tumor
microenvironment still remains unknown. Therefore, the
relationship between TB and tumor microenvironment is
interesting. Many studies in the literature have shown that
TB was inversely proportional with peritumoral inflammation
which is an indicator of tumor microenvironment.[202324
However, Lang-Schwarz et al. have advocated that tumor
budding is independent from inflammation.” It was found
in the present study supporting the results of Lang-Schwarz
et al. that there was no relationship between TB and TILs
(p=0.352). Similarly, no relationship was detected also
between TB and TSR (p=0.461), however, this outcome is
not adequate to conclude that stroma has no impact on
TB. Various stromal factors and pathways may influence TB
independently from stroma ratio.

The increased tumor stroma ratio has been associated with
worse survival in a series of solid cancer types including
GBC.I''39321 However, it is not clear whether the impact of
increased TSR on survival is independent from the host
inflammatory responses and other components of tumor
microenvironment. The relationship between tumor stroma,
host and tumor characteristics has not been clarified. Li et al.
have reported in their study on 51 GBC cases that TSR had
an effect on OS, however, it had no independent prognostic
effect on OS. It has been stated in the same research that
TSR was not associated with other tumor-related parameters
except pTstage.'! It was determined in the present study
that stroma-rich tumors had higher histological grade
(p=0.015) and less TILs (p=0.008) while they metastasized
more frequently (p=0.013). However, TSR had no relationship
with other prognostic parameters of tumor (pT stage, LVI,
PNI, liver invasion, TB score, lymph node metastasis) and
demonstrated no effect on OS (p=0.239).

The limitations of our study were low number of cases and
lack of supporting molecular studies. However, we conclude
that researches conducted on limited number of case series
also should be reported in the literature since gallbladder
cancer is a rarely seen cancer type.

CONCLUSION

TB can be used as a new prognostic biomarker in GBCs
due to its simple and low cost to determine and also
its effectiveness in determining the prognosis. We have
concluded that it is early to recommend TILs and TSR as the
prognostic parameters in GBCs. In the future, further studies
can be conducted on a larger number of GBC cases with a
multicenter participation to clarify the prognostic value of
TILs and TSR.
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