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ABSTRACT 
Background: Esophageal cancer remains one of the most challenging malignancies to treat, with survival rates significantly 

influenced by various hematological and nutritional markers. Understanding these markers is critical in optimizing treatment 

approaches and improving patient outcomes. 

Objective: This study aimed to investigate the prognostic significance of several markers, including Mean Corpuscular Volume (MCV), 

Red Cell Distribution Width (RDW), Mean Platelet Volume (MPV), C-Reactive Protein (CRP), Albumin, Total Lymphocyte Count (TLC), 

CRP Albumin ratio (CAR), and the Prognostic Nutritional Index (PNI), in patients with esophageal cancer undergoing esophagectomy. 

Methods: A prospective observational study was conducted involving 43 patients diagnosed with esophageal carcinoma at Dr. Ruth 

K.M. Pfau Civil Hospital Karachi. Data collection included patient demographics, tumor characteristics, and laboratory results 

obtained from the Hospital Information and Management Security System (HIMSS). Statistical analysis was performed using SPSS 

version 25, with Kaplan–Meier survival curves and log-rank tests assessing the impact of hematological and nutritional markers on 

survival outcomes. 

Results: The majority of patients presented with advanced disease (Stage III and IV) and tumor sizes ranging from 5 to 10 cm. Mean 

survival times and statistical comparisons were analyzed, but no significant differences in survival based on the markers were 

observed. For example, patients with low and high PNI values did not show significant differences in survival (Log-rank test p-value 

= 0.382). 

Conclusion: The study did not demonstrate significant prognostic differences based on the evaluated hematological and nutritional 

markers. However, it highlights the importance of considering these factors in the overall management of esophageal cancer, 

suggesting further research with larger sample sizes and diverse populations is necessary. 

Keywords: Esophageal Cancer, Prognostic Nutritional Index, Mean Corpuscular Volume, C-Reactive Protein, Esophagectomy, 

Oncology, Hematological Markers. 

INTRODUCTION 
Esophageal cancer ranks among the top ten most prevalent cancers worldwide, with a particularly high incidence and mortality rate 

in Pakistan, positioning it fourth in both categories nationally (1). Despite advances in therapeutic strategies, the prognosis for 

patients with esophageal cancer remains grim, primarily due to late-stage diagnosis, limited public awareness, and delays in referral 

to specialized centers. These systemic issues often restrict patients to palliative care, with survival rates further hampered by high 

recurrence rates and variable responses to chemoradiation (2, 3, 4). The traditional focus on tumor staging through the TNM 

classification system as the primary prognostic tool has been pivotal. However, it does not account for the significant variations in 

outcomes observed among patients with similar stages and treatment regimens, suggesting the influence of other factors (5). 

Recent research has highlighted the significant role of the tumor's immune contexture, showing a strong correlation with both 

disease-free and overall survival, thus marking it as a critical prognostic factor (6). Concurrently, the impact of nutritional status on 

cancer progression has gained recognition, emphasizing the interaction between a patient's nutritional health and cancer outcomes. 
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This connection suggests that a comprehensive approach to prognosis, which incorporates both immunological and nutritional 

factors, is essential (7). 

To this end, various hematological and nutritional markers routinely assessed in clinical settings are being investigated for their 

prognostic significance. Mean Corpuscular Volume (MCV) has been identified as a potential marker for metastatic risk (8), while Red 

Cell Distribution Width (RDW) is indicative of anemia, inflammation, and nutritional deficits (9). Similarly, Mean Platelet Volume 

(MPV) highlights platelet activation, which plays a role in tumor progression (9). Total Lymphocyte Count (TLC) and serum albumin 

levels are indicative of a patient’s immune status and nutritional health, respectively, with low albumin levels (hypoalbuminemia) 

signaling malnutrition (10, 11). Moreover, the CRP-albumin ratio has emerged as a significant prognostic indicator. Among these, the 

Prognostic Nutritional Index (PNI), which utilizes serum albumin levels and TLC, stands out as a robust immuno-nutritional marker 

that could significantly enhance prognostic assessments in esophageal cancer patients following esophagectomy (12). This shift 

towards integrating immune-nutritional indices in prognostic evaluations promises to refine therapeutic approaches and improve 

patient outcomes by providing a more nuanced understanding of individual prognostic landscapes. 

MATERIAL AND METHODS 
This research employed a prospective observational study design to explore the prognostic significance of various hematological and 

nutritional markers in patients with esophageal carcinoma. Conducted at the Surgical Unit 1: Department of Upper Gastrointestinal 

and Bariatric Surgery, Dr. Ruth K.M. Pfau Civil Hospital Karachi, the study began on 1st October 2022 and continued for one year. 

Participants included individuals diagnosed with esophageal carcinoma confirmed by biopsy. The study excluded patients with other 

ongoing cancer diagnoses, those with recurrent esophageal cancers, and those who were lost to follow-up or lacked complete 

staging investigations. 

Patients eligible for the study were enrolled using a non-probability consecutive sampling method as they presented to the surgical 

unit during the one-year period following approval from the Institutional Review Board (IRB) at Dow University of Health Sciences 

(DUHS). Ethical approval was granted under the reference IRB-2673/DUHS/Approval/2022/1085 dated 26 October 2022, ensuring 

adherence to ethical standards, including those outlined in the Declaration of Helsinki. 

Data collection involved recording detailed clinical information such as gender, age, addiction history, tumor site, type, histological 

grade, length, and clinical stage. This information was obtained through endoscopy, biopsy, computed tomography (CT) scans, and 

positron emission tomography (PET) scans. Preoperative laboratory data were accessed from the Hospital Information and 

Management Security System (HIMSS) to obtain results for the prognostic indices under investigation. Following the initiation of 

treatment, patients underwent regular follow-up, with appointments scheduled monthly for the first three months and subsequently 

every three months for a year. Overall survival was the primary endpoint, evaluated from the date of diagnosis to the date of last 

follow-up or recorded death. 

Statistical analyses were performed using SPSS version 25. Descriptive statistics, including means, medians, frequencies, and 

proportions, were calculated and comparisons were made using Fisher’s Exact test and Chi-square analysis. Survival probabilities 

were estimated using the Kaplan–Meier method, and differences in survival outcomes were assessed with the log-rank test. A p-

value of less than 0.05 was considered statistically significant. 

In accordance with ethical guidelines, prior to enrollment, informed written consent was obtained from each participant, ensuring 

they were fully aware of the study's nature, potential risks, and benefits. This consent process was designed to protect the 

participants' autonomy and adhere to the ethical standards prescribed by the IRB and international guidelines. 

RESULTS 
In our study, the clinical and hematological characteristics of 43 patients diagnosed with esophageal cancer were thoroughly 

evaluated to explore the prognostic significance of various markers. The mean age of patients was 43.74 ± 13.52 years, with no 

significant difference in age between those who were alive and those who had died during the study period (43.07 ± 12.71 vs. 44.88 

± 15.15, p = 0.678). The cohort predominantly consisted of female patients (58.1%) compared to males (41.9%), though the gender 

difference did not reach statistical significance in affecting survival outcomes (p = 0.084) (Table 1). 

Analysis of addiction habits showed that the majority of patients (69.8%) did not have a history of addiction. There was no significant 

impact of addiction on survival rates, with both groups (addicted vs. non-addicted) showing similar survival patterns (p = 0.565). 

Tumor site distribution indicated that the lower thoracic region was the most commonly affected area (60.5%), followed by the mid-

thoracic region (30.2%), and only a small fraction in the upper thoracic or mid and lower esophagus (4.7% each) (Table 1). Despite 

these differences, tumor site did not significantly affect patient outcomes (p = 0.605). 
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Table 1: Characteristics and Survival in Esophageal Cancer Patients (n=43) 

Characteristics Total (n, %) Alive (n, %) Death (n, %) p-value 

Age (Mean±SD) 43.74±13.52 43.07±12.71 44.88±15.15 0.678* 

Gender 
   

0.084 

Male 18 (41.9) 14 (51.9) 4 (25.0) 
 

Female 25 (58.1) 13 (48.1) 12 (75.0) 
 

Addiction 
   

0.565 

No 30 (69.8) 18 (66.7) 12 (75.0) 
 

Yes 13 (30.2) 9 (33.3) 4 (25.0) 
 

Tumor Site 
   

0.605 

Upper thoracic, 20 to 25cm 2 (4.7) 1 (3.7) 1 (6.3) 
 

Mid thoracic, 25 to 30cm 13 (30.2) 7 (25.9) 6 (37.5) 
 

Lower thoracic, 30 to 38cm 26 (60.5) 17 (63.0) 9 (56.3) 
 

Mid and lower esophagus 2 (4.7) 2 (7.4) 0 (0.0) 
 

Tumor Type 
   

0.742 

Squamous cell carcinoma 36 (83.7) 22 (81.5) 14 (87.5) 
 

Adenocarcinoma 5 (11.6) 3 (11.1) 2 (12.5) 
 

Undifferentiated 1 (2.3) 1 (3.7) 0 (0.0) 
 

Schwannoma 1 (2.3) 1 (3.7) 0 (0.0) 
 

Clinical Stage 
   

0.019 

II 9 (20.9) 9 (33.3) 0 (0.0) 
 

III 18 (41.9) 8 (29.6) 10 (62.5) 
 

IVA 16 (37.2) 10 (37.0) 6 (37.5) 
 

Histological Grade 
   

0.396 

Well differentiated 9 (20.9) 4 (14.8) 5 (31.3) 
 

Moderately differentiated 27 (62.8) 19 (70.4) 8 (50.0) 
 

Poorly differentiated 6 (14.0) 3 (11.1) 3 (18.8) 
 

None 1 (2.3) 1 (3.7) 0 (0.0) 
 

Tumor Length 
   

0.756 

<5 cm 16 (37.2) 11 (40.7) 5 (31.3) 
 

5-10 cm 23 (53.5) 14 (51.9) 9 (56.3) 
 

>10 cm 4 (9.3) 2 (7.4) 2 (12.5) 
 

 

Table 2: Laboratory Characteristics and Survival in Esophageal Cancer Patients (n=43) 

Marker Mean±SD (Total) Mean±SD (Alive) Mean±SD (Death) p-value 

MCV 82.90±8.54 83.69±8.52 81.58±8.69 0.439 

RCDW 47.18±10.8 49.23±10.8 45.96±10.90 0.347 

MPV 10.00±1.21 9.99±1.06 10.01±1.48 0.961 

CRP 25.39±49.6 13.54±14.6 32.41±60.95 0.232 

Albumin 3.53±0.57 3.62±0.59 3.40±0.53 0.225 

TLC 6.94±3.39 6.88±3.83 7.03±2.61 0.892 

PNI 38.26±17.0 38.06±19.3 38.58±12.97 0.924 

CRP/Albumin (CAR) 8.04±16.40 10.21±20.15 4.39±5.11 0.782 

 

The types of tumors observed were predominantly squamous cell carcinoma (83.7%), with a smaller representation of 

adenocarcinoma (11.6%) and very few cases of undifferentiated carcinomas or schwannomas (2.3% each). There was no significant 

variation in survival across these tumor types (p = 0.742). In terms of clinical staging, stages III (41.9%) and IVA (37.2%) were 

prevalent, with stage II comprising 20.9% of the cases. A notable finding was the significant difference in survival rates between 

different stages, with stage II patients having a 100% survival rate, which was significant (p = 0.019) (Table 1). 
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The histological grades ranged from well-differentiated to poorly differentiated, with the majority being moderately differentiated 

(62.8%). The histological differentiation did not show a significant correlation with survival outcomes (p = 0.396). Tumor length 

varied, with most tumors being between 5-10 cm (53.5%), but this factor did not significantly influence survival (p = 0.756). 

Laboratory markers such as Mean Corpuscular Volume (MCV), Red Cell Distribution Width (RDW), Mean Platelet Volume (MPV), C-

Reactive Protein (CRP), Albumin, Total Lymphocyte Count (TLC), Prognostic Nutritional Index (PNI), and CRP/Albumin ratio (CAR) were 

closely monitored. The MCV values ranged with a mean of 82.90 ± 8.54, but did not show a significant difference in survival analysis 

(p = 0.439) (Table 2). Similar non-significant results were observed for RDW, MPV, CRP, Albumin, TLC, PNI, and CAR, with their p-

values demonstrating no significant impact on survival outcomes (Table 2). 

The Kaplan-Meier survival plot provided (Figure 1) further illustrates the relationship between PNI levels and survival outcomes over 

the follow-up period of up to 50 months. Patients with a higher PNI (>43) showed a trend towards better survival compared to those 

with a lower PNI (≤43), although this was not statistically significant (Log-rank test p-value = 0.382). This indicates a potential 

prognostic value of PNI in esophageal cancer survival, warranting further investigation in larger cohort studies to substantiate these 

findings. 

DISCUSSION 
In our cohort of 43 patients, the study aimed to explore the prognostic value of several hematological and nutritional markers, 

including Mean Corpuscular Volume (MCV), Red Cell Distribution Width (RDW), Mean Platelet Volume (MPV), C-Reactive Protein 

(CRP), Albumin, Total Lymphocyte Count (TLC), CRP Albumin ratio (CAR), and the Prognostic Nutritional Index (PNI), for patients 

undergoing esophagectomy for esophageal cancer. The majority of these patients were diagnosed at advanced stages, primarily 

stages III and IV, and exhibited larger tumor sizes, ranging from 5 to 10 cm, highlighting the complexity and severity of the cases 

included in our study (Table-2). 

Historically, MCV has been noted for its potential as an indicator of metastatic risk and survival in various cancers including colorectal, 

breast, liver, and esophageal cancers (8, 13-15). The prognostic relevance of MCV is particularly noteworthy as it has been linked not 

only to survival outcomes but also to the responsiveness to chemotherapy agents such as 5-Fluorouracil (5-FU) (13). Similarly, RDW 

has been associated with inflammation and malnutrition, which are significant for prognosis and overall patient management (16-

22). Elevated RDW levels have been consistently linked to poorer survival across various cancers (18, 20). In addition, MPV and CAR 

have emerged as markers with potential prognostic significance in various malignancies, including esophageal cancer, indicating 

poor survival outcomes (23-27). 

Nutritional status, assessed through parameters like the PNI, which is derived from serum albumin levels and lymphocyte counts, 

has been extensively documented as a significant prognostic factor across various cancers (12, 28-35). Despite the established 

importance of these indices in predicting patient outcomes, including overall survival, our study found that these markers did not 

show statistically significant differences in survival rates among patients with high and low PNI values, as illustrated in Figure 1, with 

a non-significant p-value of 0.382. 

The absence of significant findings in our study could be attributed to several limitations. Firstly, the small sample size may have 

restricted our ability to detect significant differences. Additionally, the inherent heterogeneity of esophageal cancer, influenced by 

diverse demographics across different regions, may also contribute to the varied prognostic impacts observed in our study compared 

to others (4). Such variability underscores the complexity of reliably assessing prognostic markers in esophageal cancer. 

CONCLUSION 
Conclusively, while our investigation did not substantiate a strong prognostic influence of the evaluated markers, it contributes to 

the body of knowledge by offering insights that may explain variations seen in other studies. The findings emphasize the nuanced 

nature of esophageal cancer prognosis and highlight the potential influence of tumor heterogeneity on research outcomes. This 

study underscores the necessity for further research with larger cohorts and more diverse populations to refine our understanding 

of prognostic factors in esophageal cancer. Such studies would benefit from addressing these limitations by including a broader array 

of demographic and clinical variables to better understand the interplay between clinical outcomes and prognostic markers. 

REFERENCES 
1. Sung H, Ferlay J, Siegel RL, Laversanne M, Soerjomataram I, Jemal A, et al. Global Cancer Statistics 2020: GLOBOCAN 

Estimates of Incidence and Mortality Worldwide for 36 Cancers in 185 Countries. CA Cancer J Clin. 2021;71(3):209-49. Available 

from: http://dx.doi.org/10.3322/caac.21660. 



 
Immune-Nutritional Indices in Esophageal Cancer Post-Esophagectomy 
 

Qureshi S., et al. (2024). 4(2): DOI: https://doi.org/10.61919/jhrr.v4i2.830 
 

 

 

 

© 2024 et al. Open access under Creative Commons by License. Free use and distribution with proper citation.  Page 425 

2. Zhang H, Shang X, Ren P, Gong L, Ahmed A, Ma Z, et al. The Predictive Value of a Preoperative Systemic Immune-

Inflammation Index and Prognostic Nutritional Index in Patients With Esophageal Squamous Cell Carcinoma. J Cell Physiol. 

2019;234(2):1794-802. Available from: http://dx.doi.org/10.1002/jcp.27052. 

3. Qian D, Wang Y, Zhao G, Cao F, Er P, Chen X, et al. Tumor Remission and Tumor-Infiltrating Lymphocytes During 

Chemoradiation Therapy: Predictive and Prognostic Markers in Locally Advanced Esophageal Squamous Cell Carcinoma. Int J Radiat 

Oncol Biol Phys. 2019;105(2):319-28. Available from: http://dx.doi.org/10.1016/j.ijrobp.2019.06.079. 

4. Yousefi MS, Sharifi-Esfahani M, Pourgholam-Amiji N, Afshar M, Sadeghi-Gandomani H, Otroshi O, et al. Esophageal Cancer 

in the World: Incidence, Mortality and Risk Factors. Biomed Res Ther. 2018;5(7):2504-17. Available from: 

http://dx.doi.org/10.15419/bmrat.v5i7.460. 

5. Fu X, Li T, Dai Y, Li J. Preoperative Systemic Inflammation Score (SIS) Is Superior to Neutrophil to Lymphocyte Ratio (NLR) as 

a Predicting Indicator in Patients With Esophageal Squamous Cell Carcinoma. BMC Cancer. 2019;19(1):721. Available from: 

http://dx.doi.org/10.1186/s12885-019-5940-6. 

6. Bindea G, Mlecnik B, Fridman WH, Galon J. The Prognostic Impact of Anti-Cancer Immune Response: A Novel Classification 

of Cancer Patients. Semin Immunopathol. 2011;33(4):335-40. Available from: http://dx.doi.org/10.1007/s00281-011-0264-x. 

7. Jiang Y, Xu D, Song H, Qiu B, Tian D, Li Z, et al. Inflammation and Nutrition-Based Biomarkers in the Prognosis of Oesophageal 

Cancer: A Systematic Review and Meta-Analysis. BMJ Open. 2021;11(9):e048324. Available from: 

http://dx.doi.org/10.1136/bmjopen-2020-048324. 

8. Li KJ, Gu WY, Xia XF, Zhang P, Zou CL, Fei ZH. High Mean Corpuscular Volume as a Predictor of Poor Overall Survival in Patients 

With Esophageal Cancer Receiving Concurrent Chemoradiotherapy. Cancer Manag Res. 2020;12:7467-74. Available from: 

http://dx.doi.org/10.2147/cmar.s230274. 

9. Yoshida N, Horinouchi T, Toihata T, Harada K, Eto K, Sawayama H, et al. Clinical Significance of Pretreatment Red Blood Cell 

Distribution Width as a Predictive Marker for Postoperative Morbidity After Esophagectomy for Esophageal Cancer: A Retrospective 

Study. Ann Surg Oncol. 2021;28(Suppl 3):754-5. Available from: http://dx.doi.org/10.1245/s10434-021-10786-5. 

10. Wang N, Li X, Luo H, Sun Y, Zheng X, Fan C, et al. Prognostic Value of Pretreatment Inflammatory Biomarkers in Primary 

Small Cell Carcinoma of the Esophagus. Thorac Cancer. 2019;10(10):1913-8. Available from: http://dx.doi.org/10.1111/1759-

7714.13164. 

11. Kunizaki M, Tominaga T, Wakata K, Miyazaki T, Matsumoto K, Sumida Y, et al. Clinical Significance of the C Reactive Protein 

to Albumin Ratio for the Prognosis of Patients With Esophageal Squamous Cell Carcinoma. Mol Clin Oncol. 2017. Available from: 

http://dx.doi.org/10.3892/mco.2017.1527. 

12. Xue Y, Zhou X, Xue L, Zhou R, Luo J. The Role of Pretreatment Prognostic Nutritional Index in Esophageal Cancer: A Meta-

Analysis. J Cell Physiol. 2019;234(11):19655-62. Available from: http://dx.doi.org/10.1002/jcp.28565. 

13. Nagai H, Yuasa N, Takeuchi E, Miyake H, Yoshioka Y, Miyata K. The Mean Corpuscular Volume as a Prognostic Factor for 

Colorectal Cancer. Surg Today. 2018;48(2):186-94. Available from: http://dx.doi.org/10.1007/s00595-017-1575-x. 

14. Yoon HJ, Kim K, Nam YS, Yun JM, Park M. Mean Corpuscular Volume Levels and All-Cause and Liver Cancer Mortality. Clin 

Chem Lab Med. 2016;54(7):1247-57. Available from: http://dx.doi.org/10.1515/cclm-2015-0786. 

15. Zheng YZ, Dai SQ, Li W, Cao X, Li Y, Zhang LJ, et al. Prognostic Value of Preoperative Mean Corpuscular Volume in Esophageal 

Squamous Cell Carcinoma. World J Gastroenterol. 2013;19(18):2811-7. Available from: http://dx.doi.org/10.3748/wjg.v19.i18.2811. 

16. Yeşil A, Senateş E, Bayoğlu IV, Erdem ED, Demirtunç R, Kurdaş Övünç AO. Red Cell Distribution Width: A Novel Marker of 

Activity in Inflammatory Bowel Disease. Gut Liver. 2011;5(4):460-7. Available from: http://dx.doi.org/10.5009/gnl.2011.5.4.460. 

17. Gunebakmaz O, Kaya MG, Duran M, Akpek M, Elcik D, Eryol NK. Red Blood Cell Distribution Width in ‘Non-Dippers’ Versus 

‘Dippers’. Cardiology. 2012;123(3):154-9. Available from: http://dx.doi.org/10.1159/000342667. 

18. Karabulut A, Uzunlar B. Correlation Between Red Cell Distribution Width and Coronary Ectasia in the Acute Myocardial 

Infarction. Clin Appl Thromb Hemost. 2012;18(5):551-2. Available from: http://dx.doi.org/10.1177/1076029611436198. 

19. Albayrak S, Zengin K, Tanik S, Bakirtas H, Imamoglu A, Gurdal M. Red Cell Distribution Width as a Predictor of Prostate 

Cancer Progression. Asian Pac J Cancer Prev. 2014;15(18):7781-4. Available from: http://dx.doi.org/10.7314/apjcp.2014.15.18.7781. 

20. Agarwal S. Red Cell Distribution Width, Inflammatory Markers and Cardiorespiratory Fitness: Results From the National 

Health and Nutrition Examination Survey. Indian Heart J. 2012;64(4):380-7. Available from: 

http://dx.doi.org/10.1016/j.ihj.2012.06.006. 

21. McMillan DC. Systemic Inflammation, Nutritional Status and Survival in Patients With Cancer. Curr Opin Clin Nutr Metab 

Care. 2009;12(3):223-6. Available from: http://dx.doi.org/10.1097/MCO.0b013e32832a7902. 



 
Immune-Nutritional Indices in Esophageal Cancer Post-Esophagectomy 
 

Qureshi S., et al. (2024). 4(2): DOI: https://doi.org/10.61919/jhrr.v4i2.830 
 

 

 

 

© 2024 et al. Open access under Creative Commons by License. Free use and distribution with proper citation.  Page 426 

22. Hébuterne X, Lemarié E, Michallet M, de Montreuil CB, Schneider SM, Goldwasser F. Prevalence of Malnutrition and Current 

Use of Nutrition Support in Patients With Cancer. JPEN J Parenter Enteral Nutr. 2014;38(2):196-204. Available from: 

http://dx.doi.org/10.1177/0148607113502674. 

23. Shen W, Cui MM, Wang X, Wang RT. Reduced Mean Platelet Volume Is Associated With Poor Prognosis in Esophageal Cancer. 

Cancer Biomark. 2018;22(3):559-63. Available from: http://dx.doi.org/10.3233/CBM-181231. 

24. Feng JF, Sheng C, Zhao Q, Chen P. Prognostic Value of Mean Platelet Volume/Platelet Count Ratio in Patients With Resectable 

Esophageal Squamous Cell Carcinoma: A Retrospective Study. PeerJ. 2019;7:e7246. Available from: 

http://dx.doi.org/10.7717/peerj.7246. 

25. Kinoshita A, Onoda H, Imai N, Iwaku A, Oishi M, Tanaka K, et al. The C-Reactive Protein/Albumin Ratio, a Novel Inflammation-

Based Prognostic Score, Predicts Outcomes in Patients With Hepatocellular Carcinoma. Ann Surg Oncol. 2015;22(3):803-10. Available 

from: http://dx.doi.org/10.1245/s10434-014-4048-0. 

26. Zhou T, Zhan J, Hong S, Hu Z, Fang W, Qin T, et al. Ratio of C-Reactive Protein/Albumin Is an Inflammatory Prognostic Score 

for Predicting Overall Survival of Patients With Small-Cell Lung Cancer. Sci Rep. 2015;5(1):10481. Available from: 

http://dx.doi.org/10.1038/srep10481. 

27. Ishibashi Y, Tsujimoto H, Yaguchi Y, Kishi Y, Ueno H. Prognostic Significance of Systemic Inflammatory Markers in Esophageal 

Cancer: Systematic Review and Meta-Analysis. Ann Gastroenterol Surg. 2020;4(1):56-63. Available from: 

http://dx.doi.org/10.1002/ags3.12294. 

28. Yoshida N, Harada K, Baba Y, Kosumi K, Iwatsuki M, Kinoshita K, et al. Preoperative Controlling Nutritional Status (CONUT) 

Is Useful to Estimate the Prognosis After Esophagectomy for Esophageal Cancer. Langenbecks Arch Surg. 2017;402(2):333-41. 

Available from: http://dx.doi.org/10.1007/s00423-017-1553-1. 

29. Sierzega M, Lenart M, Rutkowska M, Surman M, Mytar B, Matyja A, et al. Preoperative Neutrophil-Lymphocyte and 

Lymphocyte-Monocyte Ratios Reflect Immune Cell Population Rearrangement in Resectable Pancreatic Cancer. Ann Surg Oncol. 

2017;24(3):808-15. Available from: http://dx.doi.org/10.1245/s10434-016-5634-0. 

30. Sharaiha RZ, Halazun KJ, Mirza F, Port JL, Lee PC, Neugut AI, et al. Elevated Preoperative Neutrophil:Lymphocyte Ratio as a 

Predictor of Postoperative Disease Recurrence in Esophageal Cancer. Ann Surg Oncol. 2011;18(12):3362-9. Available from: 

http://dx.doi.org/10.1245/s10434-011-1754-8. 

31. Tokunaga R, Sakamoto Y, Nakagawa S, Miyamoto Y, Yoshida N, Oki E, et al. Prognostic Nutritional Index Predicts Severe 

Complications, Recurrence, and Poor Prognosis in Patients With Colorectal Cancer Undergoing Primary Tumor Resection. Dis Colon 

Rectum. 2015;58(11):1048-57. Available from: http://dx.doi.org/10.1097/DCR.0000000000000458. 

32. Pinato DJ, North BV, Sharma R. A Novel, Externally Validated Inflammation-Based Prognostic Algorithm in Hepatocellular 

Carcinoma: The Prognostic Nutritional Index (PNI). Br J Cancer. 2012;106(8):1439-45. Available from: 

http://dx.doi.org/10.1038/bjc.2012.92. 

33. Kanda M, Fujii T, Kodera Y, Nagai S, Takeda S, Nakao A. Nutritional Predictors of Postoperative Outcome in Pancreatic Cancer. 

Br J Surg. 2011;98(2):268-74. Available from: http://dx.doi.org/10.1002/bjs.7305. 

34. Jeon HG, Choi DK, Sung HH, Jeong BC, Seo SI, Jeon SS, et al. Preoperative Prognostic Nutritional Index Is a Significant 

Predictor of Survival in Renal Cell Carcinoma Patients Undergoing Nephrectomy. Ann Surg Oncol. 2016;23(1):321-7. Available from: 

http://dx.doi.org/10.1245/s10434-015-4614-0. 

35. Watanabe M, Iwatsuki M, Iwagami S, Ishimoto T, Baba Y, Baba H. Prognostic Nutritional Index Predicts Outcomes of 

Gastrectomy in the Elderly. World J Surg. 2012;36(7):1632-9. Available from: http://dx.doi.org/10.1007/s00268-012-1526-z. 

36. Nozoe T, Kimura Y, Ishida M, Saeki H, Korenaga D, Sugimachi K. Correlation of Pre-Operative Nutritional Condition With Post-

Operative Complications in Surgical Treatment for Oesophageal Carcinoma. Eur J Surg Oncol. 2002;28(4):396-400. Available from: 

http://dx.doi.org/10.1053/ejso.2002.1257. 

37. Nakatani M, Migita K, Matsumoto S, Wakatsuki K, Ito M, Nakade H, et al. Prognostic Significance of the Prognostic 

Nutritional Index in Esophageal Cancer Patients Undergoing Neoadjuvant Chemotherapy. Dis Esophagus. 2017;30(8):1-7. Available 

from: http://dx.doi.org/10.1093/dote/dox020. 

38. Hirahara N, Tajima Y, Fujii Y, Kaji S, Yamamoto T, Hyakudomi R, et al. Preoperative Prognostic Nutritional Index Predicts Long-

Term Surgical Outcomes in Patients With Esophageal Squamous Cell Carcinoma. World J Surg. 2018;42(7):2199-208. Available from: 

http://dx.doi.org/10.1007/s00268-017-4437-1. 


