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Purpose: Various blood cell parameters have been identified as predictive markers of tumor responses and the survival of patients 
with cancer treated with immune checkpoint inhibitors. The purpose of this study is to assess the ability of various blood cell 
parameters to predict therapeutic effects and survival in patients with esophageal squamous cell carcinoma (ESCC) treated with 
nivolumab monotherapy.
Patients and Methods: We evaluated neutrophil-to-lymphocyte (NLR), platelet-to-lymphocyte (PLR) and lymphocyte-to-monocyte 
(LMR) ratios as predictive markers of patients’ survival and effects of nivolumab monotherapy after one or more prior chemotherapies 
for unresectable advanced or recurrent ESCC.
Results: The objective response and disease control rates were 20.3% and 47.5%, respectively. The LMRs before, and 14 and 28 days 
after nivolumab initiation were significantly higher in patients with complete response (CR)/partial response (PR)/stable disease (SD) 
than those with progressive disease (PD). The NLRs at 14 and 28 days after nivolumab initiation were significantly lower in patients 
with CR/PR/SD than with PD. The optimal cutoffs for these parameters significantly discriminated patients with CR/PR/SD and PD. 
Univariate and multivariate analyses identified pretreatment NLRs as a significant independent factor for progression-free and overall 
survival (hazard ratio [HR]: 1.19, 95% confidence interval [CI]: 1.07–1.32, and HR 1.23, 95% CI: 1.11–1.37, respectively; p ≤ 0.001 
for both).
Conclusion: The pretreatment LMRs, and NLR and LMR at 14 and 28 days after starting nivolumab monotherapy were significantly 
associated with the clinical therapeutic effect. The pretreatment NLR was significantly associated with patients’ survival. These blood 
cell parameters before and during the early days of nivolumab monotherapy can help to identify patients with ESCC who would most 
likely benefit from nivolumab monotherapy.
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Introduction
The results of the ATTRACTION-3 trial revealed that nivolumab is associated with a significant improvement in overall 
survival and a favorable safety profile compared with taxane therapy in patients with unresectable advanced or recurrent 
esophageal squamous cell carcinoma (ESCC), who were previously refractory or intolerant to a previous course of 
fluoropyrimidine-based and platinum-based chemotherapy.1 Furthermore, nivolumab significantly improved the survival 
of patients with esophageal cancer in the postoperative adjuvant setting and as first-line therapy for unresectable 
advanced or recurrent ESCC.2,3 Hence, it is currently being applied to treat esophageal cancer.

Although nivolumab is a key drug for treating ESCC, the response rate to nivolumab monotherapy is relatively low 
at ~ 20%.1,4 Rapid tumor progression after initiating immune checkpoint inhibitors (ICIs) in defined proportions is 
generally a concern for various types of cancer.5,6 Although the expression of programmed death molecule ligand 1 
(PD-L1), such as tumor proportion (TPS) and combined positive (CPS) scores, provide some degree of indication 
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regarding therapeutic effects and survival,7–10 its clinical application remains insufficient. Therefore, further explora-
tion of predictive biomarkers of immunotherapy response and survival is crucially important.

Blood cell parameters such as neutrophil-to-lymphocyte, platelet-to-lymphocyte and lymphocyte-to-monocyte ratios 
(NLRs, PLRs and LMRs, respectively) are predictive markers of therapeutic effects and survival rates among patients 
with various types of cancer treated with ICIs.11–18 However, to the best of our knowledge, correlations among blood 
parameters, therapeutic effects and survival have not been fully evaluated in patients with ESCC under nivolumab 
monotherapy. Here, we evaluated the ability of various clinical factors, including NLR, PLR and LMR, to predict 
therapeutic effects and survival in patients with unresectable advanced or recurrent ESCC treated with second- or later- 
line nivolumab monotherapy.

Patients and Methods
Patients
We reviewed 64 consecutive patients with ESCC who underwent nivolumab monotherapy after at least one prior 
chemotherapeutic regimen at our institution between June 2016 and December 2021. Histological tumor types were 
diagnosed as ESCC in biopsy samples obtained before treatment or during resection. Seven patients had participated in 
the ATTRACTION-3 trial.1 We excluded four patients who received only a single dose of nivolumab and in whom its 
clinical effects could not be evaluated due to rapid cancer progression that led to significant deterioration of their general 
condition, and one with concurrent advanced rectal cancer. Therefore, we assessed factors associated with therapeutic 
effect and survival in 59 patients. The Institutional Review Board at Hiroshima University approved this study (Approval 
no. E-2225), which complied with the Declaration of Helsinki (2013). The requirement for informed consent was waived 
because this study was a retrospective review of a patient database and all data were anonymized and are presented in 
aggregates.

Nivolumab Therapy and Clinical Response Assessment
We intravenously administered 53 patients with nivolumab (240 mg) over a period of 30 min at 2-week intervals for 6 
weeks. Six patients preferred to receive nivolumab (480 mg) every 4 weeks. Clinical responses to nivolumab were 
assessed in all patients by computed tomography (CT) imaging during the three courses. Responses were evaluated by 
CT sooner for patients who had large tumor volumes or poor overall condition. Patients with worsening symptoms were 
also examined at the discretion of the attending physician. Clinical tumor responses to nivolumab were judged as 
complete response (CR), partial response (PR), stable disease (SD) and progressive disease (PD) according to the 
Response Evaluation Criteria in Solid Tumors (RECIST).19 All patients had measurable target regions such as lymph 
node and/or organ metastasis.

NLR, PLR, and LMR Data
We assessed hematological toxicity before administering each cycle of nivolumab. We evaluated blood cell parameters 
immediately before and 14 and 28 days after starting nivolumab therapy. We could not obtain data at 2 weeks from the 
six patients who receive nivolumab (480 mg) every 4 weeks. Therefore, blood cell makers on day 14 were evaluated in 
53 patients. The blood cell markers NLR, PLR, and LMR were defined as the absolute neutrophil count divided by the 
absolute lymphocyte count, the absolute platelet count divided by the absolute lymphocyte count, and the absolute 
lymphocyte count divided by the absolute monocyte count, respectively.

Statistical Analysis
Categorical variables were analyzed using χ2 tests, and clinical therapeutic effects were compared using continuous 
variables analyzed by unpaired t-tests. The optimal cutoffs of each blood cell parameter for predicting therapeutic effects 
were determined from receiver operating characteristic (ROC) curves. The optimal cutoff of the pretreatment NLR for 
survival was also determined by ROC analysis of life-and death predictions at one-year after the patients started on 
nivolumab.

Survival outcomes were evaluated in November 2022. Progression-free survival (PFS) was defined as the interval  
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from starting nivolumab until the first adverse event (tumor progression or death from any cause) or the most recent 
followup. Overall survival (OS) was defined as the interval between starting nivolumab until death due to any cause or 
the most recent follow-up. Survival data were analyzed using Kaplan-Meier curves and compared using Log rank tests. 
The effects of various clinicopathological and blood cell parameters on survival were evaluated using univariate analyses, 
and independent predictors of survival were determined using multivariate Cox proportional hazards analyses with 
forward stepwise selection. Statistical significance was set at p < 0.05. All data were statistically analyzed using SPSS 
version 27 (IBM Corp., Armonk, NY, USA).

Results
Characteristics of the Patients
Table 1 shows the characteristics of the patients at the time of nivolumab initiation (male, n = 52; female, n = 7; mean 
age, 69.4 ± 8.3 years) and best clinical responses to nivolumab. The clinical responses were CR in 1 (1.7%), PR in 11 
(18.6%), SD in 16 (27.1%) and PD in 31 (52.5%) patients. Therefore, the objective response (CR+PR; ORR) and disease 
control (CR+PR+SD, DCR) rates were 20.3% and 47.5%, respectively.

Table 1 Characteristics of Patients

Parameters n = 59

Mean age (± standard deviation, y) 69.4 ± 8.3

Gender

Male 52 (88.1%)

Female 7 (11.9%)

Performance statusa

0 32 (54.2%)

1 24 (40.7%)

2 3 (5.1%)

Body mass index 19.5 ± 3.4

Smoking history

+ 49 (83.1%)
– 10 (16.9%)

Primary tumor location

Cervical 13 (22.0%)

Upper third 8 (13.6%)
Middle third 26 (44.1%)

Lower third 12 (20.3%)

Tumor differentiation

Well differentiated 5 (8.5%)
Moderate differentiated 28 (47.5%)

Poorly differentiated 16 (27.1%)

SCC (not assessable) 10 (16.9%)

Diseases status

Postoperative recurrence 23 (39.0%)

Unresectable advanced 36 (61.0%)

(Continued)
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Blood Cell Parameters
Supplementary Table 1 shows the results of blood tests before (day 0) and days 14 and 28 after nivolumab administra-
tion. The values (mean ± SD) of neutrophils, lymphocytes, monocytes and platelet counts at each time of administration 
were determined, and NLR, PLR, and the LMR were calculated based on these measured values.

Comparison of Clinical Data According to Therapeutic Effect
We compared various clinical parameters among the patients with CR/PR/SD (n = 28, 47.5%) and PD (n = 31, 52.5%) 
(Supplementary Table 2). None of these clinical parameters, significantly differed.

Comparison of Blood Cell Parameters According to Therapeutic Effect
Table 2 shows a comparison of blood cell parameters between patients with CR/PR/SD and PD. The NLRs at 14 and 28 
days after nivolumab initiation were significantly lower in patients with CR/PR/SD than with PD (4.5 ± 2.8 versus [vs] 
6.8 ± 3.9, p = 0.019 and 3.9 ± 1.9 vs 8.1 ± 5.8, p = 0.001, respectively). The LMR before, at 14 and 28 days after 
nivolumab initiation were significantly higher in patients with CR/PR/SD than those with PD (3.1 ± 1.6 vs 2.3 ± 1.0, p = 
0.021; 2.9 ± 1.8 vs 2.0 ± 0.7, p = 0.019 and 3.0 ± 1.4 vs 2.0 ± 0.9, p = 0.001, respectively).

Optimal Cutoffs to Predict Therapeutic Effects Using Blood Cell Parameters
We plotted the sensitivity and specificity of predicting clinical therapeutic effects (CR/PR/SD vs PD) at the levels of the above 
significant NLRs and LMRs (Supplementary Figure 1). Based on the ROC curves, the optimal cutoff for pretreatment LMR to 
predict PD was 3.5 (Supplementary Figure 1A). The optimal cutoff points of NLR and LMR on day 14 after initiating nivolumab 
were 5.8 (Supplementary Figure 1B) and 2.8 (Supplementary Figure 1C), respectively. The optimal cutoffs for NLR and LMR 28 
days after starting nivolumab were 5.6 (Supplementary Figure 1D) and 2.9 (Supplementary Figure 1E), respectively.

Table 1 (Continued). 

Parameters n = 59

Prior radiation therapy

+ 49 (83.1%)

– 10 (16.9%)

Number of previous chemotherapiesb

1 46 (78.0%)
2 9 (15.3%)

≥3 4 (6.8%)

Number of organs with metastasisc

1 24 (40.7%)

2 24 (40.7%)

≥3 11 (18.6%)

Best clinical responsed

CR 1 (1.7%)

PR 11 (18.6%)

SD 16 (27.1%)
PD 31 (52.5%)

Notes: All values except age are shown as n (%). aEastern Cooperative 
Oncology Group performance status. bNumber of treatment regimens 
from diagnosis of unresectable advanced or recurrent ESCC until start-
ing nivolumab. cAt the time of nivolumab initiation. dAccording to the 
Response Evaluation Criteria in Solid Tumors. 
Abbreviations: CR, complete response; PD, progressive disease; PR, 
partial response; SCC, squamous cell carcinoma; SD, stable disease.
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Clinical Tumor Response According to Optimal Cutoff Values of NLR and LMR
Table 3 shows the clinical therapeutic effects according to above optimal cutoffs of NLR and LMR. Pretreatment LMR 
was a significant predictive marker of therapeutic effect, as 40.4% and 75.0% of patients with pretreatment LMR < 3.5 vs 
≥ 3.5, respectively achieved CR/PR/SD (p = 0.03).

Table 2 Comparison of Blood Cell Parameters According to Therapeutic 
Effects

Pretreatment

Parameters CR/PR/SD (n = 28) PD (n = 31) p

NLR 4.1± 2.3 5.6 ± 3.6 0.056
LMR 3.1 ± 1.6 2.3 ± 1.0 0.021

PLR 269 ± 126 316 ± 197 0.280

CEA (ng/mL) 4.0 ± 3.0 26.9 ± 116.1 0.302
SCC (ng/mL) 2.4 ± 3.3 5.6 ± 11.5 0.146

14 days after nivolumab initiation

Parameters CR/PR/SD (n = 26) PD (n = 27) p

NLR 4.5 ± 2.8 6.8 ± 3.9 0.019

LMR 2.9 ± 1.8 2.0 ± 0.7 0.019

PLR 286 ± 159 288 ± 147 0.962

28 days after nivolumab initiation

Parameters CR/PR/SD (n = 28) PD (n = 31) p

NLR 3.9 ± 1.9 8.1 ± 5.8 0.001

LMR 3.0 ± 1.4 2.0 ± 0.9 0.001

PLR 270 ± 141 372 ± 354 0.160

Note: All values are shown as means ± standard deviation. 
Abbreviations: CR, complete response; LMR, lymphocyte-to-monocyte ratio; NLR, neutrophil-to- 
lymphocyte ratio; PD, progressive disease; PLR, platelet-to-lymphocyte ratio; PR, partial response; SD, 
stable disease.

Table 3 Clinical Therapeutic Effects According to Optimal Cutoffs

Parameters Optimal Cutoff CR/PR/SD n = 28 PD n = 31 p

Pretreatment LMR < 3.5 (n = 47, %) 19 (40.4%) 28 (59.6) 0.03
≥ 3.5 (n = 12, %) 9 (75.0%) 3 (25.0%)

Parametersa Optimal cutoff CR/PR/SD n = 26 PD n = 27 p

NLR day 14 < 5.8 (n = 32, %) 20 (62.5%) 12 (37.5%) 0.02

≥ 5.8 (n = 21, %) 6 (28.6%) 15 (71.4%)

LMR day 14 < 2.8 (n = 39, %) 15 (38.5%) 24 (61.5%) 0.01
≥ 2.8 (n = 14, %) 11 (78.6%) 3 (21.4%)

Parametersa Optimal cutoff CR/PR/SD n = 28 PD n = 31 p

NLR day 28 < 5.6 (n = 38, %) 25 (65.8%) 13 (34.2%) 0.0001
≥ 5.6 (n = 21, %) 3 (14.3%) 18 (85.7%)

LMR day 28 < 2.9 (n = 40, %) 13 (32.5%) 27 (67.5%) 0.001

≥ 2.9 (n = 19, %) 15 (78.9%) 4 (21.1%)

Note: aDays after starting nivolumab monotherapy. 
Abbreviations: CR, complete response; LMR, lymphocyte-to-monocyte ratio; NLR, neutrophil-to-lymphocyte ratio; PD, progressive disease; 
PLR, platelet-to-lymphocyte ratio; PR, partial response; SD, stable disease.
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The NLR on day 14 was also a significant predictor of therapeutic effects, and 62.5% vs 28.6% of patients with NLR 
of < 5.8 and ≥ 5.8 on day 14 respectively achieved CR/PR/SD (p = 0.02). The LMR day 14 was also a significant 
predictive marker for therapeutic effect, and 38.5% vs 78.6% of patients on day 14 had LMRs of < 2.8 and ≥ 2.8, 
respectively, achieved CR/PR/SD (p = 0.01).

The NLR and LMR on day 28 were significant predictive markers of a therapeutic effect; 65.8% vs 14.3% of patients 
with NLRs < 5.6 and ≥ 5.6, respectively (p = 0.0001), and 32.5% vs 78.9% of those with LMRs < 2.9 and ≥ 2.9, 
respectively, (p = 0.001) achieved CR/PR/SD.

Univariate and Multivariate Analyses of Survival Predictors
Univariate analysis of PFS (Supplementary Table 3) showed that serum carcinoembryonic antigen (CEA) and squamous 
cell carcinoma (SCC) antigen values, liver metastasis, NLR, LMR and PLR were significant prognostic factors associated 
with PFS. Furthermore, multivariate analysis identified SCC (hazard ratio [HR]: 1.04, 95% confidence interval [CI]: 
1.01–1.07, p = 0.02), liver metastasis (HR: 2.44, 95% CI: 1.23–4.84, p = 0.01) and NLR (HR: 1.19, 95% CI: 1.07–1.32, 
p = 0.001) as significant independent covariates for PFS.

Univariate analysis of OS (Table 4) revealed that PS, CEA and SCC values, liver metastasis, NLR, LMR and PLR 
were significant prognostic factors associated with OS. Furthermore, multivariate analysis subsequently identified SCC 
level (HR: 1.05, 95% CI: 1.02–1.09, p = 0.002) and NLR (HR: 1.23, 95% CI: 1.11–1.37, p < 0.001) as significant 
independent covariates for OS.

Table 4 Univariate and Multivariate Analyses of Overall Survival

Variables Univariate Multivariate

HR 95% CI p HR 95% CI p

Mean age (± SD, y) 1.01 0.98–1.04 0.62

Gender

Male 1

Female 0.74 0.29–1.87 0.52

Performance statusa

0 1
1, 2 2.11 1.18–3.80 0.01

Body mass index (continuous) 1.00 0.91–1.09 0.93

Smoking history

– 1

+ 1.23 0.55–2.75 0.61

Primary tumor location

Cervical and Upper third 1

Middle and lower third 0.91 0.50–1.66 0.76

Diseases status

Postoperative recurrence 1
Unresectable advanced 1.12 0.62–2.02 0.72

Previous radiation therapy

– 1

+ 1.18 0.53–2.64 0.69

(Continued)
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Survival Rates of Patients Under Nivolumab Monotherapy
The 1- and 2-year PFS and OS rates of all patients were 18.6% and 8.5%, respectively, and 41.2% and 25.2%, 
respectively (Figure 1A and B).

The 1- and 2-year PFS rates of patients with CR/PR and with SD were 66.7% and 33.3%, respectively, and 18.8% and 
6.3%, respectively. The 1-year PFS rate of patients with PD was 0.0% (CR/PR vs SD, p = 0.03; CR/PR vs PD, p < 
0.0001; SD vs PD, p < 0.0001; Figure 1C). Furthermore, the 1- and 2-year OS rates of patients with CR/PR, SD, and PD 
were 91.7% and 64.2%, 56.3% and 35.2%, and 15.6% and 3.9%, respectively (CR/PR vs SD, p = 0.04; CR/PR vs PD, 
p < 0.0001; SD vs PD, p = 0.005; Figure 1D).

Table 4 (Continued). 

Variables Univariate Multivariate

HR 95% CI p HR 95% CI p

Pretreatment CEA (continuous) 1.004 1.001–1.01 0.01

Pretreatment SCC (continuous) 1.06 1.02–1.09 0.001 1.05 1.02–1.09 0.002

Tumor differentiation

Others 1

Poorly differentiated 1.01 0.53–1.93 0.98

Number of previous chemotherapiesb

1 1
≥ 2 0.48 0.23–1.01 0.054

Number of organs with metastasisc

1 1
2 1.42 0.78–2.60 0.25

Lymph node metastasis

– 1

+ 0.83 0.43–1.60 0.58

Lung metastasis

– 1

+ 0.86 0.48–1.53 0.61

Liver metastasis

– 1
+ 2.31 1.18–4.52 0.02

Bone metastasis

– 1

+ 1.24 0.55–2.77 0.61

Pretreatment blood cell markers

NLR (continuous) 1.23 1.11–1.37 < 0.001 1.23 1.11–1.37 < 0.001

LMR (continuous) 0.70 0.54–0.91 0.01
PLR (continuous) 1.003 1.001–1.01 0.01

Notes: aEastern Cooperative Oncology Group performance status. bNumber of treatments from the diagnosis of unresectable advanced or recurrent ESCC until 
starting nivolumab. cAt the time of nivolumab initiation. 
Abbreviations: CEA, Carcinoembryonic antigen; LMR, lymphocyte-to-monocyte ratio; NLR, neutrophil-to-lymphocyte ratio; PLR, platelet-to-lymphocyte ratio; 
SCC, squamous cell carcinoma-related antigen.
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Survival Rates According to Pretreatment NLR
The optimal pretreatment NLR cutoff for predicting life and death at one year after nivolumab initiation was determined 
by ROC analysis, because pretreatment NLR was a significant independent blood cell parameter for PFS and OS. The 
optimal cutoff for pretreatment NLR was 4.9 (AUC = 0.75; 95% CI, 0.63–0.88; p = 0.001), and the value was similar to 
the mean value of pretreatment NLR.

The 1- and 2-year PFS rates of patients with pretreatment NLRs < 4.9 and ≥ 4.9 were 25.0% and 13.9%, and 8.7% 
and 0.0%, respectively (p = 0.02; Figure 1E). Furthermore, 1- and 2-year OS rates of patients with pretreatment NLRs < 
4.9 and ≥ 4.9 were 57.7% and 36.0%, and 19.6% and 6.5%, respectively (p = 0.001, Figure 1F). The PFS and OS 
significantly differed between patients with pretreatment NLRs < 4.9 and ≥ 4.9.

Figure 1 Survival rates of patients under nivolumab monotherapy. (A) PFS of all patients. (B) OS of all patients. (C) PFS according to tumor responses. (D) OS according to 
tumor responses. (E) PFS according to according to optimal cutoff of pretreatment NLR. (F) OS according to according to optimal cutoff of pretreatment NLR. 
Abbreviations: NLR, neutrophil-to-lymphocyte; OS, overall survival; PFS, progression-free survival.
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Discussion
The numbers of patients with metastatic ESCC that is currently being clinically treated with ICIs are increasing. 
Nivolumab significantly improved the survival of patients with esophageal cancer in the postoperative adjuvant setting 
and as therapy for unresectable advanced or recurrent tumors.1–3 We evaluated the significance of NLRs, PLRs and 
LMRs as predictive markers of therapeutic effects and the survival of patients with unresectable advanced or recurrent 
ESCC who underwent second- or later-line nivolumab monotherapy. Although various pretreatment clinical factors were 
not associated with therapeutic effect, pretreatment LMRs, and NLR and LMR at 14 and 28 days after starting nivolumab 
monotherapy were significantly associated with the clinical therapeutic effect. Furthermore, pretreatment NLR was 
significantly associated with PFS and OS.

The ORR and DCR in the present study were 20.3% and 47.5%, respectively, and median PFS and OS were 2.6 and 
10.0 months, respectively. The ORR and DCR in the ATTRACTION-3 trial were 19.3% and 37.4%, respectively, and the 
median PFS and OS were 1.7 and 10.9 months.1 Furthermore, the ORR and DCR were 22.4% and 41.1%, respectively, 
and median PFS and OS were 2.7 and 13.4 months in the Japanese subpopulation from the ATTRACTION-3 trial.20 

Some patients included in the present study had a poor PS (PS 2) or had undergone 2 or ≥ 3 chemotherapy regimens 
before nivolumab administration, might have had correlations among a poor prognosis, poor general status and 
a potentially poor response to treatment. However, the overall tumor response and prognosis in the present study were 
relatively in line with those of the ATTRACTION-3 trial.

Neutrophils play essential roles in tumor development and progression. They can be mechanistically recruited to the 
tumor microenvironment, secrete proliferative factors, and suppress T-lymphocyte activity, thus promoting tumor 
angiogenesis, invasion, and metastasis.21–24 Lymphocytes comprise a major component of the immune system. They 
can inhibit tumor proliferation and metastasis via cytotoxicity, thereby participating in tumor surveillance and defense.25 

Monocytes are also key immune cells, as they can change the tumor microenvironment (TME) through local immuno-
suppression and facilitating angiogenesis, thereby promoting the progression of cancer.26 Therefore, the NLR and LMR 
are systemic inflammation indicators of the balance between an antitumor immune response and protumor inflammation, 
and are indicators of a tumor response and the prognosis of various types of cancers treated by ICIs.11–15,18 We also 
found that the NLR and LMR before and during the early days of nivolumab monotherapy were significantly associated 
with the clinical therapeutic effect and survival for unresectable advanced or recurrent ESCC.

The various pretreatment clinical factors were not associated with clinical therapeutic effect. However, we found that 
pretreatment LMR, as well as NLR and LMR on days 14 and 28 after starting nivolumab monotherapy were significantly 
associated with the therapeutic effect. The optimal cutoffs for these blood parameters clearly discriminated patients with 
CR/PR/SD from those with PD. These results suggested that nivolumab tends to be effective for patients with a high 
LMR before starting treatment. Therefore, pretreatment LMR might be a useful marker for using nivolumab to treat 
ESCC. Furthermore, nivolumab was relatively ineffective for patients with high NLRs or low LMRs on days 14 and 28 
after nivolumab initiation. Therefore, early image assessment should be considered for patients with high NLR or low 
LMR at 14 and 28 days after starting nivolumab to avoid unnecessary additional administration to those with 
a potentially poor response.

Pretreatment NLR is a prognostic indicator for various types of cancer treated by ICIs. The reported cutoffs of 
pretreatment NLRs required to significantly stratify survival range from 3 to 7 in these studies,11–13,18 and 3.84, 5.0 and 
6.0 for unresectable advanced and recurrent esophageal cancer, although the reports11–13 included patients with esopha-
geal adenocarcinoma treated by some types of ICI or by combination chemotherapies.27–29 The optimal cutoff for 
pretreatment NLRs required to significantly stratify the survival of patients with ESCC who underwent nivolumab 
monotherapy in the present study was 4.9. Our cutoff value of NLR was within the range for those of esophageal and 
other types of cancer.11–13,18,27–29

We found here that PLRs before, and on 14 and 28 days after treatment were not significant predictors of a clinical 
therapeutic effect and survival. However, others have shown that PLRs are important predictive markers of an ESCC 
tumor response to a PD-1 inhibitor and survival.29,30 These studies combined the same anti-PD-1 antibody (camrelizu-
mab) with chemotherapy for some patients, and administered it in a neoadjuvant setting for resectable ESCC or as 
treatment for advanced metastatic ESCC. Not only the PLR but also other parameters, such as NLR, LMR and the 
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systemic immune-inflammation index (PLT multiplied by the NLR), have also been identified as potentially effective 
predictors of tumor response and survival.29,30 Optimal blood parameters and cutoff values might differ somewhat 
depending on the type of ICI, the treatment setting or the presence or absence of combination chemotherapy.

The present study has some limitations, one of which is the single-center, retrospective design. Others are that some 
patients were administered nivolumab (480 mg) every 4 weeks, and blood data were not collected from these patients 
on day 14. However, our findings are important for selecting the appropriate treatment with which to manage individual 
patients with unresectable advanced or recurrent ESCC who might benefit from nivolumab monotherapy. Furthermore, 
blood parameters are clinically very useful, because they are uniformly available, recursive, inexpensive, and minimally 
invasive. Larger, prospective, multicenter studies are needed to confirm our findings and establish an optimal approach to 
using NLR and LMR to accurately predict responses and the survival of patients with ESCC who will undergo nivolumab 
therapy in the future.

Conclusion
In conclusion, pretreatment LMR, and NLR and LMR at 14 and 28 days after starting nivolumab monotherapy were 
significantly associated with a clinical therapeutic effect. Baseline NLRs were significantly associated with survival in 
patients with unresectable advanced or recurrent ESCC who received nivolumab monotherapy. Therefore, these blood 
cell parameters might help to identify patients who would most likely benefit from ICI.
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