Factors associated with resectable and unresectable biliary tract cancer using claims and electronic health records
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e Biliary tract cancers (BTCs) are types of cancer found in

R m d int tati the bile ducts or gallbladder and are often diagnosed at
esuits ana interpretation advanced stages, when it is too late to offer curative therapy

diabetes were associated with a diagnosis of resectable BTC

Primary biliary cholangitis ——e——— 3.34(1.16-9.61) 0.025

Objective Patient demographics and clinical characteristics (Table 1) Figure 2. Characteristics associated with resectable or unresectable BTC diagnosis People with BTC often have varying symptoms and disease
* To identify the factors associated with a diagnosis of either resectable or unresectable biliary tract * Atotal of 4448 patients W"fg BTC were included in this analysis, of which 641 had resectable BTC and characteristics, which can lead to incorrect diagnosis or
cancer (BTC) in adult patients 3807 had unresectable BT Demographics and clinical characteristics | Odds ratio* p value dela ed deteCtion Of BTC
¢ Median age at diagnosis was 68 years for both resectable and unresectable BTC Race (reference: White) | (95% Cl) y
CO“C'USIOnS e Most patients were female (51.8%) and White (77.2%), with similar proportions in resectable versus ’;S;Z’; —e ;'32 gggf'ifi g'ggg Resectable BTC is a type of BTC that can be removed via
* Awareness of factors associated with resectable and unresectable BTC could help clinicians prioritize unresectable BTC_ _ . _ _ _ . . . Tumor site (reference: iCCA) ! surgery; unresectable BTC cannot be removed by surgery
timely diagnostic investigations for improved long-term outcomes ¢ A smaller proportion of patients had intrahepatic cholangiocarcinoma (iCCA) among patients with resectable AoV | ® 2.65 (1.98-3.54) <0.001
BTC (27.0%) compared with those with unresectable BTC (43.6%) GBC A 2.59 (2.00-3.36) <0.001 The aim of this study was to identify the factors associated
¢ Primary tumor site (ampulla of Vater [AoV], gallbladder cancer [GBC], extrahepatic cholangiocarcinoma e AoV and gallbladder cancer (GBC) were more common in those patients with resectable versus unresectable Pe'CC(/-:\UP u s et bsent) | e (1)-2; g-f;ﬁ-g 06000011 with resectable BTC versus those associated with
. ™ " . . h . . . . rior lagnosis (reterence: absen —e— . 1/7-0. <0. e . . .
[eCCA)), primary biliary cholangitis, gallbladder stones, bile duct obstruction / biliary tract disease, and BTC (AoV: 17.0% vs 9.0%; GBC: 28.6% vs 17.0%) Comonbid co:ditions (reference: absen) i unresectable BTC, to help facilitate earlier diagnosis
|
. L , ) , _ _ Table 1. Patient demographics and clinical characteristics Crohn’s disease , o ,! 0.26 (0.08-0.87) 0.029
* These f.|nd|ngs s.uggest that close momtonng with a prmary care prowde.r, a!ohg with t.|mely ou.tpatlent Gallbladder stones ! 2.07 (0.99-4.29) 0.052 Methods: HOW dld we perform thIS research?
evaluation, may improve the detection of cancers at earlier stages on an individual patient basis Patients with Patients with - Conditions associated with the etiology of BTC (reference: absent) .
resectable BTC  unresectable BTC o _04248) MASLD / MASH o 1.35(1.04-1.76) 0.025 e We used data from the Optum® Market Clarity database to
. (n=641) (n=3807) - AtI,V‘JZITEZE‘iZf;ZEZ‘Sane 230 (119445 0.014 find adult patients in the US who had been diagnosed with
Introduction Age, years, median (Q1-Q3) 68 (60-76) 68 (60-76) 68 (60-76) INR (reference: normal) resectable or unresectable BTC between 2016 and 2023

I
I
|
I
I
I
I
I
: 0.60 (0.42-0.86) 0.005
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. . . .. . . Higher than reference range —e—i . . . . . .
e Prognosis of BTC remains poor due to advanced stage presentation and limited therapeutic options'-2 Female, n (%) 331 (51.6) 1971 (51.8) 2302 (51.8) GA 19-9 {reference: normal) We used statistical modeling and machine learning to identify
* The diverse clinical presentation of BTC, coupled with nonspecific symptoms, is associated with incorrect Race, n (%) Higher than reference range —e—i 0.55 (0.35-0.86) 0.009 characteristics associated with the diagnosis of resectable or
del d di is, limiti ti lv identification!3 ; Hemoglobin (reference: normal) . .
or e.aye |.agn03|s .|m| ing |me.y| en |.|cz.a |on. | White 490 (76.4) 2943 (77.3) 3433 (77.2) Higher / lower than reference range o 0.72056-092) 0.010 unresectable BTC in these patients
* The aim of this analysis was to delineate distinguishing factors of resectable versus unresectable BTC to Black 58 (9.1) 440 (11.6) 498 (11.2) Primary diagnosis of interest during hospital admissions (reference: absent)
inform earlier diagnosis . Essential primary hypertension ._._}. 0.61 (0.36-1.02) 0.057 . . .
Asian 39 (6.1) 152 (4.0) 191 (4.3) Hepatomegaly P 0.51(0.31-0.83) 0.007 Results: What were the findings of this research?
Other / unknown 54 (8.4) 272 (7.1) 326 (7.3) Primary diagnosis of interest during outpatient visits (reference: absent) : . . . . . .
i i ) ) . Essential (primary) hypertension Lo 1.21(0.99-1.48) 0.067 e Of all patients with BTC included in this analysis, most had
Site of primary tumor recorded at the earliest BTC diagnosis, n (%) . I . | . .
Calculus of gallbladder without cholecystitis without obstruction | —e—i 1.54 (1.13-2.11) 0.007 Unresectable BTC (3807 patlents Wlth UnreSGCtable BTC VS
iCCA 173 (27.0) 1661 (43.6) 1834 (41.2) Abdominal pain o ! 0.71 (0.57-0.88) 0.002 . .
e This retrospective, observational study analyzed linked claims and electronic health records data in the US Fever .:_._. 2.06 (0.97-4.38) 0.060 641 pa’uents with resectable BTC)
. o . . . . . . GBC 183 (28.6) 648 (17.0) 831 (18.7) . . " . I
from de-identified Optum® Market Clarity data (Optum® Market Clarity) to identify adult patients diagnosed Bile duct obstruction / biliary tract disease | o 1.44 (1.13-1.83) 0.003 We found several characteristics common to people
with resectable or unresectable BTC from January 2016 to September 2023 eCCA 91 (14.2) 471 (12.4) 562 (12.6) Primary diagnoses of interest during ED visits (reference: absent) ! ) ’ ] ) peop
Baseline d hios and clinical characterist ioved AoV 100 (17.0) 341 (9.0) 450 (10.1) Fatigue / asthenia : . " 0.25 (0.06-1.05) 0.059 diagnosed with resectable BTC, including cancer that
() . . - Il . . L] L] . .
as_e 'he emog_rap 168 and ciniea’ @ a_rac sristies were reTiere _ , Other BTC* 85 (13.) 686 (18.0) 771 (17.3) 003 006 013 025 05 1 2 4 8 originated in the gallbladder or in the bile ducts outside the
’ tz?elz’:(;tl’aeslFee;?gna?rcllcllaX(r?(')Bs?SOSt meodeling were used to dentify factors associated with resectable and p | to ind % . - - AssoGiation with unresectable BTC Association with resectable BTC liver, inflammation of the bile ducts, metabolic liver diseases,
9 ayor close to index, n (%) Odds ratio (95% Cl) and doctor visits for bile duct disease or gallstones
e |ogistic regression incorporated a step-wise approach Medicare 337 (52.6) 2030 (53.3) 2367 (53.2)
*Odds ratio >1 favors resectable BTC; odds ratio <1 favors unresectable BTC. H H H H
® XGBOOSt iS a binary |OgiStiC rengSSion mOdel COmmerCial 226 (353) 1274 (335) 1500 (337) ALT, alanine aminotransferase; AoV, ampulla of Vater; CUP, cancer of unknown primary; eCCA, extrahepatic cholangiocarcinoma; ED, emergency department; GBC, gallbladder cancer; CharaCterIStICS that Were aSSOCIated Wlth unreseCtable BTC
iCCA, intrahepatic cholangiocarcinoma; INR, international normalized ratio; MASH, metabolic dysfunction-associated steatohepatitis; MASLD, metabolic dysfunction-associated steatotic liver disease.
- XGBoost model performance was evaluated using receiver operating characteristic area under the Medicaid 37 (5.8) 289 (7.6) 326 (7.3) i ? ! i ! '_nCIUded cancer that orlglnateq !n the b”e’ dUFJtS inside th_e
curve (AUC) ot ) G A LS XGBoost modeling (Figure 3) liver, cancer of an unknown origin, Crohn’s disease, hospital
L . . : : - er payor : . : e The XGBoost binary classification algorithm identified several of the same factors as multivariable logistic visits for an enlarged liver (hepatomeaqaly)., and doctor visits
— Minority oversampling using SMOTE-NC was used to handle class imbalance in XGBoost model training Unknown payor 7(1.9) 30 (0.8) 37 (0.8) regression and thus supported the results of the multivariable logistic regression model tor abdominal paign ( P g Y)s
CCl,* median (Q1-Q3) 1 (0-3) 2 (0-3) 2 (0-3) ¢ Additionally, normal white blood cell count, diabetes, jaundice, abnormal results of liver function studies,
. . ’ cirrhosis, and hyperlipidemia were found to be important features that distinguished between unresectable i+ i i ; i
Figure 1. Study design Primary biliary cholangitis, n (%) 6 (0.9) 11 (0.3) 17 (0.4) and resectable BTC in the XGBoost model |nbaddltl()|n, no:’tmalflellhltefblocz.d Cel_: Cc(l)_unt’ (,jlahbet_es’ jaé" I’II](?ICIJ’IG,
Conditions associated with the etiology of BTC observed during baseline (not mutually exclusive), n (%) ¢ Discrimination between resectable and unresectable BTC at diagnosis was achieved, yielding an AUC of abnormal results of liver u'nc. 1on Stu |'eS_’ CII’I’. OsIs, an 19
O —. VASLD / MASH 66 (13 262 (103 480 (10.8 71.7% (95% Cl, 70.2-73.4%) cholesterol were characteristics that distinguished between
V4 . .
Data collection starts First BTC diagnosis between Jan 01, 2016 Follow-up until ) i ) ( ) ( ) ( ) reSGCtable and UnreSGCtable BTC
Jan 01, 2015 Sept 30, 2023* (index date) Mar 31, 2024 Alcohol-associated liver disease 5(0.8) 86 (2.3) 91 (2.1) Figure 3. Feature importance ranking with XGBoost: predictors that distinguish
Signs and symptoms of, and procedures related to, BTC during baseline (not mutually exclusive), n (%) between resectable versus unresectable BTC . . . .
N . o%ed Conclusions: What are the implications of
I * Biliary obstruction 176 (27.5) 924 (24.3) 1100 (24.7) Feature of importance @ this research?
<4— Assessment period of patterns ~ ——> <4—  Follow-up period —> Insertion or exchange of biliary stent 109 (17.0) 487 (12.8) 596 (13.4) White blood cell count normal 29 -
of care, CUF, clinical and demographic to understand BTC Jaundice 162 (25.3) 890 (23.4) 1052 (23.7) . o ¢ Close and frequent monitoring by a doctor may improve the
characteristics, and clinically-related factors diagnosis journey, Prior CUP diagnosis 17 detecti f i li i for individual tient
prior to BTC diagnosis treatment, and survival CUP diagnosis during baseline, n (%) 20 (3.1) 524 (13.8) 544 (12.2) Outpatient visits for Type 2 diabetes mellitus 13 €tlection or cancers at earlier stages 1or inaiviaual patients
*International Classification of Diseases 10th Revision implementation in 2016. The baseline period was defined as continuous enrollment for 180 days pre-index date. ;(f)t':iﬁ;l’?-[Sagt’)c&lll‘:'dg;fgt(i:/Ine:ﬁgvr:g:tpr:zgzg;;n;?Leill:ar:]yutliiap«li iiazzzgiﬁ“iégt)?:g:gpEsaifrsisrgﬁﬁ;ncgﬂ?fﬁ:ﬁ:&}S;hMRei;/iil?s;(:g :;Zgggﬂfn(;?gzls:'zgiﬂtzigﬂg#ig88?2'5‘?:; i?‘iﬁ’\féffni’iggaﬁ?; Hospital admissions for hepatomegaly 9 ggisi::ﬁisg:fezjg??:ebéx::;zr;::;noma Foundation (CCF) Annual Conference 2026 by Midhun Malla
BTG, biliary tract cancer; CUP, cancer of unknown primary. irr:farctior), (c:igngestive hgart lfailurdg, periphe% vascular dlilseazg, cerebgc?vzscular qiﬁeass (;tl;]oke / thranslient isctrlemilc atta(r:]k), clielmelntia, chronlic pulmr:)natl'y ﬁliseasec,rconnective tislsl;e / o Outpatient visits for calculus of gallbladder 8
[ej;];nn?ig?|y::;izen‘12i’\):$aifai?c ;So?i?jsfdr:]noln ;z(;s%grg /l\ll_le&/- isease, diabetes (with and without chronic complications), hemiplegia or paraplegia, chronic kidney disease, any solid tumor, % without cholecystitis without obstruction
AoV, ampulla of Vater; BTG, biliary tract cancer; CCl, Charlson Comorbidity Index; CUP, cancer of unknown primary; éCCA, extrahepatic cholangiocarcinoma; GBC, gallbladder cancer; qu;) Hospital admissions for jaundice 7
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