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Purpose: This study aimed to investigate the relationship between peripheral blood indices and the efficacy and prognosis of 
advanced esophageal squamous cell carcinoma (ESCC) patients treated with camrelizumab.
Patients and Methods: We retrospectively analyzed 64 patients who received camrelizumab for advanced ESCC at the Second 
People’s Hospital of Lianyungang City between July 2020 and June 2022. The study included examination of the neutrophil-to- 
lymphocyte ratio (NLR), the platelet-to-lymphocyte ratio (PLR), the systemic inflammation index (SII), the lymph-to-monocytes ratio 
(LMR), the absolute lymphocyte count (ALC), and lactate dehydrogenase (LDH). We used multivariate logistic regression analysis to 
explore the link existing between peripheral blood and the efficacy of treatment. Determination of potential prognostic factors for 
Progression-free survival (PFS) and Overall survival (OS) using Cox regression analysis. The nomogram model was developed based 
on the results of the Cox multivariate analysis. Patients were divided into three groups according to the reduction in LDH and LDL 
levels before treatment, and the Kaplan-Meier survival curves for the three groups were compared and ROC curves for LDH combined 
with PLR were plotted.
Results: Lower LDH (OR=6.237, 95% CI: 1.625–23.944) were independently associated with disease control rates(DCR). LDH was 
independently correlated with PFS (HR: 0.227 95% CI: 0.099–0.517). LDH and PLR were independently linked to OS. The C index of 
the nomogram model is 0.819, indicating good predictive performance. Kaplan-Meier Survival Curve suggested better OS in patients 
with reduced pretreatment LDH and PLR. The area under the ROC curve showed that the LDH index combined with the PLR index 
predicts patient survival better than the index alone.
Conclusion: LDH combined with PLR predicted prognosis in patients with ESCC treated with camrelizumab.
Keywords: esophageal squamous cell carcinoma, camrelizumab, immunotherapy, peripheral blood, prognostic index

Introduction
Esophageal cancer (EC) ranks eighth in terms of incidence and sixth in terms of mortality rate worldwide.1 In contrast to 
esophageal adenocarcinoma (EAC), esophageal squamous cell carcinoma (ESCC) presents the most common histologic 
type worldwide.2 The standard treatment for ESCC is radiation, chemotherapy, or surgery.3 For patients with advanced 
EC, combining chemotherapy and immunotherapy provides a longer survival benefit compared to chemotherapy alone.4 

A growing body of data suggests that histologic type is related to the prognosis of esophageal cancer. Programmed death 
1 (PD-1) inhibitors can inhibit the programmed death of immune checkpoint proteins, and ESCC was more sensitive to 
PD-1 inhibitors than EAC.5 PD-1 inhibitors activate T lymphocytes, which inhibit cancer cell growth and improve 
overall patient survival.6 PD-1 inhibitors are safer than chemotherapy and extend patients’ overall survival(OS).7 

Camrelizumab is a humanized anti-PD-1 monoclonal antibody. Combining chemotherapy with camrelizumab signifi-
cantly improved overall and progression-free survival in patients with advanced ESCC compared with chemotherapy and 
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placebo.8 However, not all patients with ESCC have better efficacy after immunotherapy. Programmed cell death ligand 1 
(PD-L1) is currently an effective marker for predicting the efficacy of immunotherapy for EC. PD-L1 combined with 
Tumor Mutational Burden (TMB) and Tumor Infiltrating Lymphocyte (TIL) could improve the predictive accuracy. 
However, due to the specific response mechanism of tumor tissues, PD-L1 combined with TMB can predict the efficacy 
of immunotherapy in most tumor patients, but some patients may still have false negatives.9 The clinical method of 
detecting PD-L1 is complex, involving thresholds and antibody selection. PD-L1 measurement involves not only a lack 
of harmonized standards but also requires complex and expensive laboratory techniques.10,11 Therefore, we need to find 
simpler and more convenient markers to predict the efficacy of immunotherapy, so that more patients will benefit.

Inflammation has been considered an important factor in tumor development and prognosis.12 It is well-documented that 
chronic inflammatory stimulation raises the risk of cancer, promotes tumor progression and contributes to metastatic spread. 
Hence, chronic inflammatory processes of inflammatory cells and cytokines can serve as tumor-promoting factors, affecting 
cell survival, proliferation, invasion, and angiogenesis.13 A great deal of research has demonstrated that several potential 
inflammatory markers such as neutrophil-to-lymphocyte ratio (NLR), platelet-to-lymphocyte ratio (PLR), and systemic 
inflammation index (SII) have a predictive value for the prognosis of the lung,14 gastric,15,16 esophageal,17 and colorectal18 

cancers in immunotherapy. For ESCC patients receiving immunotherapy, their NLR metrics at 6 weeks after treatment were 
predictive of response to PD-1 inhibitor therapy.17 However, the outcomes and prognosis of peripheral blood inflammatory 
markers and PD-1 inhibitors in ESCC patients prior to immunotherapy still deserve further exploration.

Lactate dehydrogenase (LDH) is a key marker of aerobic glycolysis in cancer cells, which promotes the survival of 
cancer cells. In a variety of malignancies such as small cell lung cancer, lymphoma, and multiple myeloma, elevated 
baseline LDH has been shown to relate to poor prognosis.19 However, the impact of LDH prior to immunotherapy and 
ESCC prognosis is uncertain. This study retrospectively analyzed 64 patients with ESCC treated with camrelizumab to 
assess the relationship between peripheral blood indices and LDH and the efficacy and prognosis of immunotherapy. We 
built a predictive score for immunotherapy in ESCC to select a more accurate population of immunotherapy 
beneficiaries.

Materials and Method
Patient Selection
This study included 64 patients with advanced or metastatic ESCC patients who received camrelizumab in the Second 
People’s Hospital of Lianyungang between July 2020 and June 2022. We collected the patient’s sex, age, smoking 
history, alcohol history, clinical stage, treatment modality, Eastern Cancer Cooperative Performance Status (ECOG PS) 
score, presence or absence of radiotherapy, and peripheral blood indicators 1 week before immunotherapy. The inclusion 
criteria were as follows: (1) All ESCC patients were pathologically diagnosed (2) Patients with advanced ESCC treated 
with PD-1 inhibitors (3) patients with an Eastern Cooperative Oncology Group Performance Status (ECOG PS) score at 
0–2 (4) No other hematologic disorder (5) Patients having intact peripheral hematological parameters (6) Patients sign 
immunotherapy consent forms before treatment. The exclusion criteria were as follows: (1) Patients suffering from other 
malignant tumors (2) Patients whose clinical data are incomplete and whose pathologic diagnosis is unclear (3) Patients 
with immune system disease (4) Patients with connective tissue disease (5) The clinical stage was unclear.

Efficacy Evaluation
Evaluation of the patient’s treatment efficacy with computed tomography or esophagography at 6–8 weeks of treatment. 
Evaluated response to treatment using the standard response assessment criteria for solid tumors (RECIST version 1.1). 
Complete remission (CR) was confirmed to the complete disappearance of all lesions and the maintenance of at least 4 
weeks after complete disappearance. Partial remission (PR) means a percentage reduction in the largest diameter of the 
target lesion ≥ 30% and maintained for at least 4 weeks. Stable disease (SD) means that the target lesion is in partial 
remission, remains in its original state, or is partially progressive and remains lasting at least 4 weeks Disease 
progression (PD) has been defined as the proportional increase in the sum of the largest diameter of the target lesion 
≥ 20% or the appearance of a new lesion. The objective remission rate (ORR) was calculated as the sum of CR and PR. 
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The disease control rate (DCR) was calculated as the sum of CR, PR, and SD. Progression-free survival (PFS) was 
measured as the interval of time between the start of treatment and disease progression or death. Overall survival (OS) 
measured how long it took from the start of initial treatment to death or last follow-up visit.

Statistical Analysis
Categorical variables were presented in a distributional manner using numbers and percentages. With data that is not 
normally distributed, it is expressed as the median (interquartile range). Youden indexes for NLR, PLR, SII and LDH 
were calculated from the ROC curves (Youden’s index=sensitivity+specificity-1). Patients were categorized into high and 
low groups based on cutoff values. Evaluation of clinical characteristics and correlation between inflammatory indicators 
and treatment response using logistic regression analysis. Kaplan-Meier curves were applied to plot the survival curves of 
PFS and OS, and Log rank test was used for between-group comparisons. Cox proportional risk models were utilized to 
verify the relationship between variables and prognosis. Nomogram was drawn according to the results of the multi-
variate Cox analysis (using R version 4.2.3 of the rms software package). Used C-index, AUC values, and calibration 
curves to assess the performance of the nomogram. LDH-PLR scores were developed based on independent prognostic 
factors for OS, and ROC curves predicting LDH-PLR scores were plotted. P < 0.05 was considered statistically 
significant. All analyses were statistically analyzed using SPSS26.0 and R 4.2.3.

Result
Patient Characteristics
A total of 64 patients were involved in this study. The baseline characteristics of patients are listed in Table 1. The average age 
of the patients was 63 years (IQR: 52–85), of which 81.2% were male and 18.8% female. With approximately 80% having no 
history of smoking or alcohol consumption. The number of patients clinically diagnosed with stage III and IV was almost 
equal, with approximately 93.8% of patients having an ECOG PS score of 0–1. Of all the patients, 67.2% had received 
previous radiation therapy. 82.9% of the patients opted for chemotherapy in combination with immunotherapy, and only 11 

Table 1 Patients’ Characteristics at Baseline

Characteristics N Percent (%)

Patients 64

Age >63 48 75
≤63 16 25

Gender Male 52 81.2

Female 12 18.8
TNM stage III 34 53.1

IV 30 46.9

ECOG PS 0–1 60 93.8
2 4 6.2

Smoking Yes 13 20.3

No 51 79.7
Drinking Yes 17 26.6

No 47 73.4
Radiotherapy Yes 43 67.2

No 21 32.6

Combination Chemotherapy Yes 53 82.9
No 11 17.1

Best response CR 6 9.4

PR 12 18.8
SD 27 42.2

PD 19 29.6
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patients received immunotherapy alone. After 6–8 weeks of treatment, 6 patients reached CR, 12 achieved PR, 27 reached SD 
and 19 reached PD. The ORR and DCR were 28.2% and 70.4%, respectively.

Cut-off Values for Peripheral Blood Indexes
As revealed in Figure 1, ROC curves for peripheral blood indices were plotted, with 1-year OS as the endpoint for 
patients. The optimum cut-off value was determined based on Youden’s index. The best critical value for NLR was 4.6 
with an AUC of 0.841. The best critical value for PLR was 194.5 with an AUC of 0.842. The best critical value for SII 
was 725.4 with an AUC of 0.792. The best critical value for LDH was 277 with an AUC of 0.731. Based on the optimal 
critical value the patients were categorized into two groups, high and low.

Relationship Between Peripheral Blood Index and Clinical Characteristics and 
Therapeutic Effect
As shown in Tables 2 and 3, we found that LDH ≤ 277 (OR=4.524, 95% CI: 1.309–15.632), NLR ≤ 4.6 (OR=3.962, 95% 
CI: 1.329–11.809), and PLR ≤ 194.5 (OR=3.250, 95% CI: 1.117–9.454) were associated with ORR.LDH ≤277 
(OR=11.333, 95% CI: 3.366–38.154), NLR ≤4.6 (OR=12.667, 95% CI: 3.198–50.164), and SII ≤725.4 (OR=7.667, 
95% CI. 1.966–29.896) were associated with DCR. Multivariable logistic regressions were included for variables with 
p<0.05 and found that LDH≤277 was independently related to DCR, and no variables significantly related to ORR were 
found.

Relationship Between Peripheral Blood Index and Clinical Characteristics and Survival 
Outcomes
As shown in Tables 4 and 5, we did univariate and multifactorial analyses of PFS and OS using the Cox regression 
analysis. LDH, NLR, and SII were related to PFS in the univariate analysis. Tumor stage, LDH, NLR, PLR, and SII were 
correlated with OS. We included variables with P<0.05 in the multivariate analysis. The pretreatment LDH ≤277 group 
(HR 0.227, 95% CI 0.099–0.517) was independently associated with PFS, however, NLR and SII had no significant 
effect on the prediction of PFS. The Kaplan-Meier curve indicated that low group LDH was associated with longer PFS. 

Figure 1 Curves for NLR, PLR, SII, and LDH.
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Tumor stage, pretreatment LDH ≤ 277 group (HR 0.269, 95% CI (0.135–0.539)) and PLR ≤ 194.5 group (HR 0.356, 95% 
CI 0.135–0.942) were independently related to OS. We did not observe that NLR and SII were independently related to 
OS. Low group LDH and low group PLR were related to better OS (Figure 2).

Construction and Assessment of the Nomogram Model
We constructed a nomogram model containing PLR, LDH, and tumor stage based on the results of Cox multifactorial 
analysis to predict esophageal cancer patients’ survival at 6, 12, and 18 months (Figure 3). The C-index value was 0.819 
(95% CI 0.764–0.874). The AUC for 6-month, 12-month, and 18-month OS were 0.935, 0.867, and 0.921, respectively. 
We plotted the internal calibration curves using the rms software package in R language and found optimal concordance 
between forecast and observed survival probabilities after 12 months of treatment (Figure 4).

Combined LDH with PLR Predicted Survival in Patients with Advanced ESCC
We constructed an LDH-PLR (LP) score based on independent predictors of OS, stratifying patients using a scoring 
system. The LP score was calculated as follows: LDH>277 and PLR>194.5 (yes=0), LDH≤277 or PLR≤194.5 (yes=1), 
LDH≤277 and PLR≤194.5 (yes=2). We divided the patients into 3 groups, 24 patients with a score of 1 and 23 patients 

Table 2 Univariate and Multivariate Analysis of ORR

Univariate Analysis Multivariate Analysis

OR 95% CI P OR 95% CI P

Age

>63 1
≤63 0.758 (0.226–2.535) 0.652

Gender

Male 1
Female 1.152 (0.306–4.338) 0.835

TNM stage

IV 1
III 2.171 (0.756–6.235) 0.150

ECOG

2 1
0–1 1.671 (0.509–5.490) 0.397

Smoking

No 1
Yes 0.749 (0.202–2.767) 0.664

Drinking

No 1
Yes 0.963 (0.302–3.068) 0.949

LDH

>277 1 1
≤277 4.524 (1.309–15.632) 0.017 2.932 (0.744–11.548) 0.124

NLR

>4.6 1 1
≤4.6 3.962 (1.329–11.809) 0.013 1.851 (0.485–7.065) 0.367

PLR
>194.5 1 1

≤194.5 3.250 (1.117–9.454) 0.031 1.976 (0.571–6.837) 0.282

SII
>725.4 1

≤725.4 2.800 (0.975–8.039) 0.056
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with a score of 2. As shown in Figure 5a, we plotted the Kaplan-Meier curves for each group and found that patients with 
low LDH and low PLR (LP score =2) were associated with higher OS. We used ROC curves to compare the predictive 
value of LDH combined with PLR with a single indicator and demonstrated that LDH combined with PLR had better 
predictive value. (AUC=0.876, 95% CI:0.783–0.969) (Figure 5)

Discussion
Esophageal cancer shows a large incidence and poor prognosis. For patients with advanced esophageal cancer, the 
efficacy of traditional treatments remains unsatisfactory.20 Immune checkpoint inhibitors (ICIs) are becoming the major 
means of treatment. PD-1 inhibitors exert anti-tumor effects by blocking receptor-ligand specific binding, a safe and 
effective treatment modality.21 Camrelizumab was a PD-1 inhibitor that was developed uniquely in China. Clinical Phase 
I trials showed good treatment outcomes for camrelizumab for patients with a number of advanced tumors.22 A clinical 
trial of 596 Patients suffering from advanced or metastatic squamous cell carcinoma of the esophagus found that 
camrelizumab combination chemotherapy significantly improves overall survival and progression-free survival than 
placebo and chemotherapy.8 In advanced esophageal cancer, chemotherapy combined with immunotherapy significantly 
improves survival compared with chemotherapy alone in patients with squamous carcinoma with high PD-L1 

Table 3 Univariate and Multivariate Analysis of DCR

Univariate Analysis Multivariate Analysis

OR 95% CI P OR 95% CI P

Age

>63 1
≤63 0.584 (0.183–1.866) 0.365

Gender

Male 1
Female 0.134 (0.016–1.119) 0.063

TNM stage

IV 1
III 2.844 (0.977–8.281) 0.055

ECOG

2 1
0–1 0.656 (0.199–2.162) 0.489

Smoking

No 1
Yes 0.533 (0.154–1.844) 0.321

Drinking

No 1
Yes 0.670 (0.213–2.103) 0.492

LDH

>277 1 1
≤277 11.333 (3.366–38.154) 0.000 6.237 (1.625–23.944) 0.008

NLR

>4.6 1 1
≤4.6 12.667 (3.198–50.164) 0.000 10.048 (0.765–131.933) 0.079

PLR
>194.5 1 (0.878–7.666) 0.085

≤194.5 2.594

SII
>725.4 1 1

≤725.4 7.667 (1.966–29.896) 0.003 0.586 (0.041–8.365) 0.693

https://doi.org/10.2147/JIR.S450669                                                                                                                                                                                                                                    

DovePress                                                                                                                                                 

Journal of Inflammation Research 2024:17 2014

Shang et al                                                                                                                                                            Dovepress

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


expression.23 However, there was a lack of clarity regarding effective markers for predicting the efficacy of PD-1 
inhibitor therapy in patients with ESCC. Our study investigated the correlation between peripheral blood inflammation 
index and LDH indexes before camrelizumab treatment and the prognosis of ESCC patients. OS and PFS were used as 
the primary study outcomes in our study. The LDH index was independently linked to PFS. We found a modest 
correlation between LDH, NLR, PLR, and SII and OS. However, according to the COX multifactorial results, LDH 
and PLR before receiving PD-1 inhibitor treatment were further found to be effective indicator for independent 
prognostic markers of OS in ESCC patients. We also analyzed DCR and ORR as study outcomes and showed that the 
inflammatory index did not correlate with either, but LDH correlated with DCR.

At present, the medical community has established that inflammation is linked closely to the occurrence and 
progression of cancer.13 PLR was an indicator of inflammation that combines platelets and lymphocytes. 
Thrombocytosis in patients with solid tumors can be very common, as inflammation associated with cancer can cause 
tissue damage that leads to platelet activation and aggregation.24 The results of a meta-analysis showed that PLR has 
some predictive ability but average sensitivity for PFS and OS in esophageal cancer.25 Liu Jiang et al analyzed 
retrospectively 90 patients with advanced metastatic ESCC receiving camrelizumab and determined therapy PLR be 
an effective independent prognostic factor for patients’ PFS and OS.26 The finding of our study was further proof of this 

Table 4 Univariate and Multivariate Analysis of PFS

Univariate Analysis Multivariate Analysis

HR 95% CI P HR 95% CI P

Age

>63 1
≤63 0.540 (0.267–1.093) 0.087

Gender

Male 1
Female 0.661 (0.232–1.880) 0.437

TNM stage

IV 1
III 0.569 (0.288–1.124) 0.104

ECOG

2 1
0–1 0.758 (0.361–1.589) 0.462

Smoking

No 1
Yes 1.434 (0.648–3.173) 0.374

Drinking

No 1
Yes 1.305 (0.623–2.733) 0.481

LDH

>277 1 1
≤277 0.183 (0.084–0.399) 0.000 0.227 (0.099–0.517) 0.000

NLR

>4.6 1 1
≤4.6 0.345 (0.171–0.698) 0.003 0.418 (0.096–1.811) 0.243

PLR
>194.5 1

≤194.5 0.556 (0.278–1.110) 0.096

SII
>725.4 1 1

≤725.4 0.402 (0.193–0.837) 0.015 1.157 (0.252–5.307) 0.851
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idea. In our study, we only discovered that lower PLR before immunotherapy was related to longer OS in patients. We 
concluded that this may be linked to the mechanism by which the inflammatory response affects cancer growth, invasion, 
and metastasis. Cytokines and chemokines produced in the inflammatory response can promote angiogenesis and 
extracellular matrix remodeling to create a favorable microenvironment for cancer growth.27 However, we did not find 
a significant relationship between PLR and DCR with ORR. Several studies have found that PLR combined with SII is 
a better predictor of treatment efficacy against anti-PD1 in ESCC patients than PLR metrics alone.28 Rulan Ma et al did 
not find that PLR metrics had predictive value for ORR in patients with locally advanced esophageal cancer treated with 
PD-1 inhibitors.29 In our study, we found that PLR was probably an influencing factor for ORR and found no link 
between the two by further multifactorial analysis. Therefore, we believe that PLR is an important predictor of OS in 
ESCC patients.

High tumor load and metabolism leads to elevated circulating levels of lactate dehydrogenase (LDH) in the body, 
indicating a negative tumor prognosis. Among the features of cancer cells that characterize them is a metabolic shift 
towards anaerobic glycolysis, and LDH is a key enzyme in this process. Many patients with advanced cancer have high 
levels of circulating LDH.30 Elevated LDH levels were the outcome of tumor necrosis due to increased tumor glycolytic 
activity and hypoxia. Fewer people have elevated LDH levels to benefit from immunotherapy.31 Mingxia Cheng et al32 

found that whether LDH is elevated prior to immunotherapy can be a promising biomarker for forecasting the efficacy of 

Table 5 Univariate and Multivariate Analysis of OS

Univariate Analysis Multivariate Analysis

HR 95% CI P HR 95% CI P

Age

>63 1
≤63 0.898 (0.430–1.874) 0.774

Gender

Male 1
Female 1.260 (0.604–2.630) 0.538

TNM stage

IV 1 1
III 0.514 (0.280–0.944) 0.032 0.493 (0.264–0.920) 0.026

ECOG

2 1
0–1 0.844 (0.437–1.631) 0.614

Smoking

No 1
Yes 1.719 (0.858–3.446) 0.127

Drinking

No 1
Yes 0.775 (0.390–1.538) 0.466

LDH

>277 1 1
≤277 0.221 (0.119–0.410) 0.000 0.269 (0.135–0.539) 0.000

NLR

>4.6 1 1
≤4.6 0.204 (0.104–0.400) 0.000 0.533 (0.201–1.415) 0.207

PLR
>194.5 1 1

≤194.5 0.218 (0.108–0.439) 0.000 0.356 (0.135–0.942) 0.038

SII
>725.4 1 1

≤725.4 0.201 (0.097–0.417) 0.000 0.829 (0.255–2.695) 0.755

https://doi.org/10.2147/JIR.S450669                                                                                                                                                                                                                                    

DovePress                                                                                                                                                 

Journal of Inflammation Research 2024:17 2016

Shang et al                                                                                                                                                            Dovepress

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Figure 3 A nomogram for 6-, 12- and 18-month OS for patients with esophageal cancer.

Figure 2 Kaplan-Meier analysis of PFS and OS. (a) PFS survival curves in the high LDH and low LDH groups. (b) OS survival curves in the high LDH and low LDH groups. 
(c) OS survival curves in the high PLR and low PLR groups.
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immunotherapy. Patients with metastatic cervical cancer who received combination immunotherapy were associated with 
poorer survival rates in the high LDH group. Laurent Dercle et al33 found that LDH was an independent marker of 
prognosis in melanoma and non-melanoma solid tumors and lower LDH may be significantly correlated with superior 
OS. Raised serum LDH was a key predictor of resistance to PD-1 inhibitor immunotherapy in patients with primary 
cancers. In a phase I clinical trial examining LDH and efficacy in patients with advanced ESCC treated with 
camrelizumab, it was found that patients with elevated LDH levels had lower tumor remission rates (P=0.02) and 
shorter PFS (P=0.002) and OS (P<0.0001). This implied that elevated LDH may be associated with tumor progression 

Figure 5 (a) Kaplan-Meier survival curves reveal the difference in OS in three groups of patients with different LP scores. (b) Receiver Operating Characteristic Curves and 
the area under the ROC curves of LDH, PLR, LDH combined with PLR.

Figure 4 Validation of the nomogram. (a) ROC curves in the training set. (b) The calibration curve for the 6-month OS. (c) The calibration curve for the 12-month OS. (d) 
The calibration curve for the 18-month OS.
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and that LDH may be a useful predictor of prognosis in patients with ESCC.34 A retrospective study found that advanced 
ESCC patients with lower LDH at baseline had better PFS and OS.35 Our study discovered a better prognosis in ESCC 
patients with lower LDH prior to treatment with camrelizumab. The correlation between LDH and the prognosis of 
ESCC immunotherapy has been less well studied. We have identified the critical value of LDH based on the ROC curve 
in our study. We not only found that pre-immunotherapy LDH was linked to DCR but also demonstrated that lower LDH 
was related to better PFS and OS. Therefore, we believed that LDH was associated with the prognosis and DCR of ESCC 
patients treated with camrelizumab.

We developed a nomogram for variables independently correlated with OS to more accurately predict the prognosis of 
esophageal cancer patients after immunotherapy. LDH and PLR (Platelet to Lymphocyte Ratio) were some of the 
common blood and biochemical indicators in our clinic, and the collection and organization of the data were convenient, 
quick, simple, and efficient. Tumor staging was determined based on the size of the primary tumor, lymph node 
involvement, and whether it has spread to other organs in the body. It described the severity and extent of involvement 
of the malignancy.36 We combined the above three indicators to construct a nomogram predicting the prognosis of 
patients with advanced ESCC at 6 months, 12 months, and 18 months after camrelizumab. The C-index of the model was 
0.819. Further validation proved that The nomogram offers a favorable predictive accuracy and potential for clinical 
application.

In our research, LDH and PLR as independent prognostic factors in the prognosis of esophageal cancer immunother-
apy. However, it was not clear whether these two indicators can be used together to predicate the prognosis of ESCC. 
Therefore, based on the results of OS, we combined LDH with PLR to develop an L-P score to predict the efficacy of 
PD-1 inhibitor immunotherapy. There have been similar studies in the past. Tetsushi Hirahara et al.37 Together, the NLR 
and PLR were combined to create the NLR-PLR score that serves as a new scoring system used to predict tumor 
response and prognosis in patients with advanced or recurrent gastric cancer receiving chemotherapy. Based on the weak 
correlation between LDH and PLR, we combined the two to construct a new predictor. The AUC value for LDH was 
0.731 (95% CI:0.612–0.851). The AUC value for PLR was 0.842 (95% CI:0.736–0.948). The L-P score performed best 
as a predictor with an AUC value of 0.876 (95% CI:0.783–0.969). The AUC values indicated that LDH combined with 
PLR has superior predictive performance than individual indicators. This study was the first to combine inflammatory 
indices and LDH metrics in the prognosis of patients with locally advanced metastatic ESCC treated with camrelizumab.

We acknowledge several limitations in our study. Firstly, it was a smaller clinical retrospective study with a limited 
sample size, which may have influenced the findings. Secondly, retrospective studies are prone to selection bias, which 
can lead to imprecise outcomes. Thirdly, the nomogram was internally validated only, not externally validated. While our 
study has provided some value in predicting the prognosis of ESCC patients receiving immunotherapy, further validation 
of the L-P score in future prospective studies is needed to assess its effectiveness in predicting the prognosis of ESCC 
immunotherapy. In our study, we primarily focused on examining the relationship between changes in peripheral blood 
indices and prognosis in immunotherapy. In future research, it would be worthwhile to investigate the correlation 
between dynamic changes in peripheral blood before and after immunotherapy and the efficacy and prognosis of 
immunotherapy.

Conclusion
This study demonstrated that PLR and LDH can be used to predict the prognostic status of patients with advanced ESCC 
treated with camrelizumab. We not only found better OS for patients with lower PLR before immunotherapy but also 
better PFS and OS for patients with lower LDH. To further explore the prognosis of ESCC patients treated with 
camrelizumab, we constructed an L-P score based on independent prognostic factors for OS. The result of the study 
indicated that the L-P score is a new useful clinical predictor of the prognosis of ESCC patients receiving camrelizumab 
therapy. We hope that the construction of a predictive model by combining easily accessible peripheral blood indices 
provides some reference for better individualized clinical treatment, but still needs to be confirmed by a lot of prospective 
studies in the future.
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