
Figure 4. Landmark analysis per tumor type: A) ESCC; B) HCC; C) UC; D) NSCLC

Red lines: time interv als, in r elation t o Day 1 of tislelizum ab t reatm ent, whe n antibio tic use had a significant negative impact on

OS; Black line: coef ficients of univaria te Cox models across landma rk tim es; G rey lines: 95% CIs o f the coefficien ts .
CI, confidenc e inte rval; Coef , coef ficient; ESCC, esop hageal s quamo us cell ca rcinoma; HCC, hepa tocellular c arcinom a ;

NSCLC, non-small cell lung cancer; UC, urothelial carcinoma

Figure 2. OS by prophylactic use of antibiotics for pooled data weighted using SMRW

ATB, antibiotic; CI, c onfidence interval; HR, hazar d ratio ; OS, ove rall survival; SMRW, s tanda rdized m ortality/ morbidity ratio

weighting

Figure 3. OS by antibiotic use per tumor type: A) ESCC; B) HCC; C) UC; D) NSCLC

CI, confidence interv al; ESCC, esophag eal squa mous cell c arcinom a; HCC, hep atocellular carcino ma; HR, hazard ratio ; NSCLC,

non-small cell lung cancer; OS, overall survival; SMRW, standardized mortality/morbidity ratio weighting; UC, urothelial carcinoma

Conclusions and discussion

Figure 1. OS by antibiotic use for pooled data weighted using SMRW

CI, confidence interval; HR, hazard ratio; OS, overall survival; SMRW, standardized mortality/morbidity ratio weighting 

Pooled data

Data were pooled from fivetis lelizumabmonotherapysingle-armclinical trials:

NCT02407990:Phase 1A/1Bstudyof tis lelizumab in patients with advanced solid tumors

CTR20160872:Phase 1/2 study of tis lelizumab in Chinesepatientswith advanced solid tumors

NCT03419897:Phase 2 study of tis lelizumab in patients with advancedHCC

CTR20170071:Phase 2 study of tis lelizumab in Asian patients with locallyadvanced/metastatic UC

NCT03209973: Phase 2 study of tis lelizumab in patients with relapsed or refractory classical

Hodgkin lymphoma

The study designs of the five trials have been described previously.6–10Data were included from patients

in Asia,Europe,Oceania,and North America7,9,11–13

Patients were dichotomized by timing of systemic antibiotic use. Patients with systemic antibiotic use
within 30 days of Day 1 tis lelizumab monotherapy were considered “Antibiotic+”, and patients not

treated with antibiotics within 30 days of Day 1 of tis lelizumab monotherapy were considered
“Antibiotic -”

Analyses were performed in pooled data and per tumor type in the following indications with a relatively

high proportion ofantibiotic use andrelatively large samplesize:ESCC,HCC,NSCLC,and UC

Primary analysis with propensity score weighting

Survival probability was estimated by the Kaplan–Meier method and compared by the log-rank test.

A Cox model of overall survival (OS) was used to compute hazard ratios (HR) and 95% confidence
intervals (CI)

Propensity score (PS) weighting was employed to correct for bias from unbalanced baseline 

characteristics

To adjust for difference between the two groups, stabilized standardized mortality/morbidity ratio
weighting (SMRW) was implemented where the stabilized SMR weights served as case weights to

generate ‘pseudo’ populations

Confounding factors for pooled data and pertumortype are listedin Table 1

*Author contact details: ren.zhenggang@zs-hospital.sh.cn (Zheng-Gang Ren) 

Immune checkpoint inhibitors (ICIs) have changed the therapeutic landscape ofmany cancer types and
improved clinical outcomes.However, the efficacyof ICIs variesgreatly amongpatients1

Retrospective analyses suggest that the use ofantibiotics close to the administration of ICIs can have a
negative impact on response rates and survival outcomes. This may be linked to changes to the gut

microbiota.2 Several preclinical and clinical studies have highlighted the role of the gut microbiota in

modulating the efficacyof ICIs by promoting a strongly immune-reactive microenvironment2–4

However, there has been significantheterogeneity between analysesso far and it is unclear whether the

negative impact on efficacy is due to antibiotics or other factors such as patient ethnicity, geographic
diversity, differentdefinitions ofantibiotic use, limited sample size,etc.2

Tislelizumab is an anti-programmed cell death protein-1 (PD-1) antibody engineered to minimize binding

to Fcγ receptors (FcγR) on macrophages, thereby abrogating antibody-dependent phagocytosis, a
potential mechanism of resistanceto anti-PD-1 therapies 5

Tislelizumab monotherapy was generally well tolerated and demonstrated antitumor activ ity in five single-

arm Phase 1/2 studies in multiple tumor types, including esophageal squamous cell carcinoma (ESCC),
hepatocellularcarcinoma(HCC),non-small cell lungcancer (NSCLC),and urothelial carcinoma(UC)6–10

The impactofantibiotic use on the clinical outcomes of tis lelizumab monotherapy was assessed in this
pooled analysis

Methods

Introduction

Results

Landmark analysis per tumor type

Landmark analysis identified time intervals, in relation to Day 1 of tis lelizumab treatment, when
antibiotic use had a significantnegative impacton OSfor ESCC,HCC,and UC(Figure4A–C)

ESCC:Day -15 to Day45

HCC:Day 19 to Day 45

UC:Day -5 to Day133

No significantassociation between antibiotic use and OS was identified in patients withNSCLC across
landmark time points(Figure 4D)
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Baseline characteristics

Atotal of 1183 patients were included in the analysis,ofwhom 217 (18.3%) were Antibiotic+ and 966
(81.7%) were Antibiotic-

For specific tumor types,26.9%ofpatients with ESCC,11.4%of patients with HCC,25.7%ofpatients
with NSCLC,and 25%ofpatientswith UCwereAntibiotic+

The mostcommon reasonsfor antibiotic use wereadverse events (31.6%) and prophylaxis(7.4%)

Association of antibiotic use and OS (primary analysis; pooled data)

OS was significantly decreased in the Antibiotic+ group compared with the Antibiotic- group
(HR:1.5;95%CI:1.3,1.9;p < 0.0001) (Figure 1)

In the Antibiotic+ group,OSwas significantly decreased with prophylactic antibiotic treatmentcompared
with non-prophylacticantibiotic treatment (HR:2.5;95%CI:1.5,4.0;p < 0.0001) (Figure2)

Indication Confounding factors

Pooled data Age, sex, ECOG PS

ESCC Race, age, sex, ECOG PS, smoking status

HCC
Race, age, sex, alpha-fetoprotein at baseline, hepatitis infection status, number of prior lines of 

systemic therapy, ECOG PS

NSCLC
Race, age, sex, disease stage, PD-L1 expression, liver metastases at baseline, ECOG PS, 

smoking status

UC
Race, age, sex, PD-L1 expression, ECOG PS, smoking status, metastasis in lymph nodes only, 

liver metastasis, visceral metastasis, number of prior lines of systemic therapy

Table 1. Confounding factors used for propensity score weighting 

ECOG PS, Eastern Cooperative Oncology G roup Per form ance Status; ESCC, esophageal squa mous cell ca rcinoma; HCC ,

hepatocellular carcinoma; NSCLC, non-small cell lung cancer; PD-L1, programmed death-ligand 1; UC, urothelial carcinoma.

• In the primary analysis,propensity score weighting was employed to correct for the
existing bias fromunbalanced baseline characteristics

• A negative association was identified between antibiotic use ( 30 days of Day 1
tislelizumab monotherapy) and OSbenefit in the pooled data,ESCC,HCC,and UC; a

worse trend was observed in NSCLC

• Landmark analysis was also conducted to mitigate guarantee-time bias, which was
overlooked in previous studies.Landmark analysis identified time intervals in which

antibiotic use had a significant negative impact on OSfor ESCC,HCC,and UC,and
these time intervals varied

• Antibiotic use ( 30 days of Day 1 tislelizumab monotherapy) was not significantly

associated with reduced OS in NSCLC. This is not consistent with previous
studies14,15 and may be attributed to differences in sample size, patient

characteristics,anticancer therapy,and type of antibiotics

• Although confounders were included in score weighting to eliminate bias, there may

stillbe some influentialvariables not taken into account

• Due to the ad hoc nature of this study, limited sample size and indications, care
should be taken when extrapolating theconclusions to other data or studies

• The results are largely consistent with the collective results of previous retrospective
analyses, suggesting negative associations of antibiotic use and survival benefit in

patients treated with ICIs acrossa rangeof tumor types14–16

• Future studies are needed to assess the impact of prophylactic antibiotic use, the
type of antibiotics,etc.on ICIoutcomes acrosstumor types
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Association of antibiotic use and OS per tumor type (primary analysis)

A significant association between antibiotic use and decreased OS with tis lelizumab treatment was
shown in patients with ESCC (HR:3.0;95%CI:1.3,7.2; p = 0.0032),HCC (HR:1.8;95%CI:1.1,2.9;

p = 0.0063),and UC (HR:2.3;95%CI:1.3,3.9,p = 0.00091) (Figure 3A–C)

A trend toward OSwas observed for patients with NSCLC in the Antibiotic+ group comparedwith the

Antibiotic- group,but this was notsignificant (HR:1.6;95%CI:0.74,3.6;p = 0.26) (Figure 3D)

P(patients in “Antibiotic+” group │observed confounding factors)PS =

Landmark analysis

Landmark analysis was conducted supplementary to the primary analysis to explore the association of
antibiotic use and OSacrosstime to mitigate guarantee-time bias

PS∗(1−proportion of patients in “Antibiotic+” group)

(1−PS)∗Proportion of patients in “Antibiotic+” group
SMRW =

A) ESCC B) HCC

C) UC D) NSCLC
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