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Abstract
Inflammation related to cancer occurs in
the cellular vicinity of the tumour and is
involved with predictions related to the
course of disease and survival prognosis
in varioua malignancies. These
inflammatory markers affect different
phases of tumourigenesis, i.e.
carcinogenesis, tumour expansion,
lymphovascular invasion, and distant
metastasis, and, as a result, tumour cells
can activate immune mediators and
cells directly and/or chemokines as well
as prostaglandins. Numbers of
circulating different blood cells, i.e.
lymphocytes, platelets, neutrophils and
levels of plasma proteins, like C-reactive
protein and interleukins that are
components of inflammatory responses,
are hallmarks of pathways leading to
tumourigenesis. Thus, they can provide
vital information in stratifying patients
according to the risk and precisely
targeted clinical care and outcome in malignancies. The
current narrartive review was planned to discuss the role
of platelet-to-lymphocyte ratio alongside the use of
systemic immune inflammation index as the inflammatory
mediators of malignancies along with overview of their role
in different studies. It was also planned to recommend
what the future studies should should aim at, including
multiple risk factors, exposures and inflammatory profiles
and as well as their combined interactions, for a better
understanding of the role of the inflammatory mediators
in malignancy.
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Introduction
Inflammation related to cancer occurs in the cellular vicinity
of the tumour and has a role in the predictions related to
course of the disease and survival prognosis in various
malignancies.1 These inflammatory markers affect different
phases of tumourigenesis, i.e. carcinogenesis, tumour
expansion, lymphovascular invasion, and distant
metastasis, and, as a result, tumourigu cells can activate
immune mediators and cells directly and/or chemokines as
well as prostaglandins.2 Numbers of circulating different
blood cells. i.e. lymphocytes, platelets, neutrophils and
levels of plasma proteins, like C-reactive protein (CRP) and
interleukins (ILs) that are components of inflammatory
responses, are hallmarks of pathways leading to
tumourigenesis (Figure-1). They can provide vital
information in stratifying patients according to the risk, and
encure precisely-targetted clinical care and outcome in
malignancies.3

In today’s world, early detection and correct disease
prognosis are important parts of the management of
malignancies. This early disease detection identifies cancer
at a stage where it can be curative. The prognostic factors
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Figure-1: The complex interactions involved in the role of inflammation in the cancer progression spectrum.
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are predetermined and that makes it easier for patients and
doctors to make important decisions, like aggressive
therapy or inducing patients to clinical trials.4 At this time,
different modalities that can predict or determine the
tissue diagnosis, size of tumour, histopathological grading
and type have their limitations and can often mislead the
physician. Also, they are not absolute in stratifying patients
as high- or low-risk  different tumours have their specific
immune responses, genetic predispositions and
progressions which vary depending upon tumour’s feature
as well as patient’s characteristics. One of the different ways
to assess body’s immunity status is to measure different
kinds of blood cells through the simplest of laboratory
tests, like complete blood count (CBC).5 The most often
requested lab investigation, CBC comprises a computerised
haemogram and a five-cell digital differential number. Total
and differential white blood cell (WBC) count composed of
neutrophils, lymphocytes, monocytes, eosinophils and
basophils, red blood cells (RBCs), haematocrit,
haemoglobin (Hb), RBC  indices, like mean corpuscular
volume (CPV), mean corpuscular haemoglobin and mean
corpuscular haemoglobin concentration, platelet count
and mean platelet volume (MPV) are among the cellular
readings in a CBC count. Some other peripheral blood
measurements can also provide important information on
inflammatory markers, like CRP. These immune
components when combined may have the ability to
predict prognosis in malignancies. When contrasted to
more aggressive conventional testing and staging tests,
such as tumour volume, histological grade, vascularity and
lymph node (LN) malignancies, which would necessitate
surgery or costly imaging modalities, a CBC is affordable
and can be conducted on a daily basis with negligible harm
to patients.

There is a vast amount of evidence in literature that
highlights the use of routine blood tests in determining
prognosis and treatment of patients with malignancies. A
recent research showed that tumour management through
immunotherapy is possible with the help of peripheral
immunoreactive blood components6 and another research
showed that activation of peripheral immune system can
predict the recovery time after surgery.7 According to the
literature, different types of tumours show the relative
number of platelets and neutrophils in relation to
lymphocytes, and this appears to be a better predictive
measure compared to each of these components
independently. There are several grading methods, such as
the Glasgow Prognostic Score (GPS), which considers
inflammatory processes by quantifying CRP and serum
albumin and is extremely efficient in predicting overall
survival (OS) rates in many solid visceral cancers. The
current narrative review was planned to look at neutrophil-

to-lymphocyte ratio (NLR), platelet-to-lymphocyte ratio
(PLR), and CRP to evaluate their efficacy in terms of
malignancy management and survival.

Platelet-to-lymphocyte ratio (PLR)
The relative number of platelets to lymphocytes, which is
known as PLR, is thought to have roles that can affect the
growth and progression of cancer in systemic circulation.
Platelets release metalloproteinases that cause tumour
cells to leave their site of division and extravasate toward
other structures.8 Platelets also cause neovascularisation
by releasing the angiogenic factors and they can supply
nutrients to the tumour cells.9 Platelets not only enhance
the tumour growth and progression, but also sustain their
growth and can combat against the killer T cell-mediated
cellular destruction circulating in the blood10 In short,
cancerous cells develop a symbiotic relationship in which
they cause platelet counts to enhance and cause activation
by the release of various thrombocytopenic cytokines and
platelet agonists.11

Two types of lymphocytes are present in systemic
circulation, i.e. T cells that destroy cancerous cells and virus-
infected host cells, and B cells that produce antibodies
which are an effective part of the body’s defense against
bacteria, viruses and toxins. So these cell lineages of
lymphocytes have a critical role in the body’s defence
against cancerous cells by inducing cell death and
hampering tumour’s growth.10

PLR has shown to be able to assess the tumour’s presence,
its progression and response to different drug treatment of
malignancies.12 A meta-analysis of 18 studies with 2453
ovarian cancer patients showed that PLR was a reliable
marker in predicting the disease staging and its response
to chemotherapy with accuracy of 55-80%13 (Figure-2). This
sharp variation is due to variations in choosing the PLR cut-
off value. Some initial studies found PLR cut-off to be 144.3
but their sensitivity and specificity were low at 54% and
59%.14 Later, Bakacak et al. raised the cutoff to 161.13 with
specificity and sensitivity of 81.8% and 50.8%
respectively.15

Raised PLR levels are an important factor for bad prognosis
in determining OS in gastric, colorectal, ovarian,
hepatocellular and lung cancers.16 Cases with PLRs <200
had a higher chance of surviving (progression-free survival
[PFS] p=0.003; OS p=0.002).17 Nevertheless, the relevance
of PLR in forecasting outcome is still debatable, as it has
struggled to help determine OS in a number of other
studies.18-20 Xu et al. conducted a meta-analysis of PLR in
individuals with stomach cancer. The PLR was associated
with an increased risk of lymphadenopathy (odds ratio [OR]
1.5, 95% confidence interval [CI]: 1.24-1.82) and raised the
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risks of advanced stage malignancy (OR 1.99, 95% CI: 1.60-
2.46), confirming that it would not be a true indicator of
OS.20

Systemic immune-inflammation (SII) index
Hu et al.21 were the first to define the systemic immune-
inflammation (SII) index based on the total counts of
neutrophil, lymphocyte and platelet. It is not quite clear
that high SII leads to a poor prognosis in patients who have
solid organ cancer. Several potential mechanisms have
been said to explain the prognostic values of SII. It is
believed that neutrophils expand both in the tumour
microenvironment and in systemic circulation, and in
general lead to poor prognosis in patients with solid organ
cancers.22 Neutrophils can activate the endothelial lining
of the blood vessels and parenchymal cells to increase
adhesion of tumour cells that are in circulation and lead to
distant metastasis.23 Increased amount of neutrophills in
blood is actually an inflammatory reaction which
suppresses the cytolytic function of immune system, such
as lymphocytes, activated T cells, and natural killer cells,
therefore inhibiting the immune system. Secondly,
platelets can function as “cloaks” for circulatory tumour cells
(CTCs), protecting them from immune system
destruction.24 Platelet and endothelial cell adhesive
proteins may potentially contribute to dissemination by
increasing tumour cell efflux24 Thirdly, the significance of
lymphocytes has been underlined in numerous studies in
which increased tumour-infiltrating lymphocytes (TILs)

have been linked to improved response
to cytotoxic therapy and survival in
people with cancer.25

Several studies have shown that SII can
determine prognosis for malignancies
to much precise extent compared to
the single-variable indices, such as the
(PLR and the NLR.26-28 Chen et al. were
the ones who first showed that SII had
a better predictive power compared to
the NLR and PLR in cases with
colorectal cancer following surgical
intervention.29 Following that, Passardi
et al. and Yang et al. validated SII's
predictive usefulness.30,31These
investigations30 were, however,
hampered by a lack of information on
pathological characteristics and
treatment regimens. In the case of
metastatic colorectal cancer (mCRC),
variables such as metastasectomy,
adjuvant treatment, and metastatic
locations, may confuse survival

analyses.32 As a result, the independent impact of SII to
longevity in the setting of recognised prognostic variables
in mCRC remains unknown.33 To date, research has
focussed on local lymphocytic reactions or systemic
inflammatory responses in isolation; nevertheless, the
connection between local immunological state and the
systemic milieu in mCRC individuals is also of relevance.34

As a result, the current study investigated the SII's
predictive power in mCRC, whether it has been linked with
TILs, and how these variables might be coupled to
accurately assess combined survival chances.35

Integrative approach and future research
It has been shown in various completed and ongoing
studies that inflammatory markers have an important role
in tumour development and progression, and different
approaches to determine the roles of immune-targeted
therapy and risk profiles have been advised. Also, therapies
directed towards any single marker will not be useful and
they will not be effective in reducing the tumour burden.
It is, therefore, recommended that future research should
aim at studying multiple risk factors, exposures and
inflammatory profiles and their combined interactions.
Also, genetic makeup, hereditary transmissions, and gene
expression behaviours must be a part of profiling with the
target to develop a complete image and its associations.
This requires studies at a large scale that will need funding
and bio-profiles of the population.

Second, data in the available studies should be used to

Figure-2: Receiver operating characteristic (ROC) curve analysis for platelet-to-lymphocyte ratio (PLR) in the
prediction of adolescent ovarian neoplasms.
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create a complete integrative hypothesis and to ascertain
the causalities. This demands the complete analysis of all
the scattered data and their correlation with future
research. Also, it will help in determining the links between
lifestyles and genetic makeup of inflammatory markers of
interest for the population in which behaviours and
patterns are to be studied. To fully untangle the
complicated relationships of relevance, mediating studies
or structural equation investigations are required.

Third, if practicable, causal and prognostic relationships
should be explored across tumour tissues. Imbalance in the
indicators of modified inflammation have been linked to
malignancies at various locations, but it is apparent that
inflammatory abnormalities play an important role to some
extent in most of the solid target tissues. When sample
availability allows, for example, in a large cohort context,
thoroughly examining relationships equally across cancer
locations substantially improves the potential value of
discovering chemopreventive or curative targets. Several
projects are ongoing to promote this idea of cross-cancer
inflammation, but additional studies are required.

Finally, from the standpoint of secondary prevention,
numerous research groups have evaluated and continue to
assess the value of inflammatory biomarkers in the creation
of risk prediction models. The Prostate, Lung, Colorectal
and Ovarian (PLCO) cancer research  discovered that
smokers with increased CRP and IL-8 had the greatest 10-
year projected risk for lung carcinoma.36

Conclusion
Extensions of the above mentioned approaches and
models to additional types of inflammatory markers and
cancer locations may aid in identifying people at highest
risk of getting cancer, and, as a result, refine the group that
would profit most from enhanced clinical settings on their
inflammatory characteristics.

Disclaimer: None.

Conflict of Interest: None.

Source of Funding: None.

References 
1. Gun SY, Lee SWL, Sieow JL, Wong SC. Targeting immune cells for

cancer therapy. Redox Biol 2019;25:101174. doi: 10.1016/j.redox.
2019.101174.

2. Feng Y, Spezia M, Huang S, Yuan C, Zeng Z, Zhang L, et al. Breast
cancer development and progression: Risk factors, cancer stem cells,
signaling pathways, genomics, and molecular pathogenesis. Genes
Dis 2018;5:e77-106. doi: 10.1016/j.gendis.2018.05.001.

3. Kermali M, Khalsa RK, Pillai K, Ismail Z, Harky A. The role of biomarkers
in diagnosis of COVID-19 - A systematic review. Life Sci
2020;254:117788. doi: 10.1016/j.lfs.2020.117788.

4. Krzyszczyk P, Acevedo A, Davidoff EJ, Timmins LM, Marrero-Berrios I,
Patel M, et al. The growing role of precision and personalized
medicine for cancer treatment. Technology (Singap World Sci)
2018;6:79-100. doi: 10.1142/S2339547818300020.

5. Tariq MU, Din NU, Abdul-Ghafar J, Park YK. The many faces of solitary
fibrous tumor; diversity of histological features, differential diagnosis
and role of molecular studies and surrogate markers in avoiding
misdiagnosis and predicting the behavior. Diagn Pathol 2021;16:32.
doi: 10.1186/s13000-021-01095-2.

6. Spitzer MH, Carmi Y, Reticker-Flynn NE, Kwek SS, Madhireddy D,
Martins MM, et al. Systemic Immunity Is Required for Effective Cancer
Immunotherapy. Cell 2017;168:487-502.e15. doi: 10.1016/j.cell.2016.
12.022.

7. Batalha S, Ferreira S, Brito C. The Peripheral Immune Landscape of
Breast Cancer: Clinical Findings and In Vitro Models for Biomarker
Discovery. Cancers (Basel) 2021;13:1305. doi: 10.3390/cancers
13061305.

8. Sylman JL, Mitrugno A, Tormoen GW, Wagner TH, Mallick P, McCarty
OJT. Platelet count as a predictor of metastasis and venous
thromboembolism in patients with cancer. Converg Sci Phys Oncol
2017;3:023001. doi: 10.1088/2057-1739/aa6c05.

9. Bambace NM, Holmes CE. The platelet contribution to cancer
progression. J Thromb Haemost 2011;9:237-49. doi: 10.1111/j.1538-
7836.2010.04131.x.

10. Stone RL, Nick AM, McNeish IA, Balkwill F, Han HD, Bottsford-Miller J,
et al. Paraneoplastic thrombocytosis in ovarian cancer. N Engl J Med
2012;366:610-8. doi: 10.1056/NEJMoa1110352.

11. Wulaningsih W, Holmberg L, Garmo H, Malmstrom H, Lambe M,
Hammar N, et al. Prediagnostic serum inflammatory markers in
relation to breast cancer risk, severity at diagnosis and survival in
breast cancer patients. Carcinogenesis 2015;36:1121-8. doi:
10.1093/carcin/bgv096.

12. Prodromidou A, Andreakos P, Kazakos C, Vlachos DE, Perrea D,
Pergialiotis V. The diagnostic efficacy of platelet-to-lymphocyte ratio
and neutrophil-to-lymphocyte ratio in ovarian cancer. Inflamm Res
2017;66:467-75. doi: 10.1007/s00011-017-1026-6.

13. Ozaksit G, Tokmak A, Kalkan H, Yesilyurt H. Value of the platelet to
lymphocyte ratio in the diagnosis of ovarian neoplasms in
adolescents. Asian Pac J Cancer Prev 2015;16:2037-41. doi:
10.7314/apjcp.2015.16.5.2037.

14. Polat M, Senol T, Ozkaya E, Ogurlu Pakay G, Cikman MS, Konukcu B,
et al. Neutrophil to lymphocyte and platelet to lymphocyte ratios
increase in ovarian tumors in the presence of frank stromal invasion.
Clin Transl Oncol 2016;18:457-63. doi: 10.1007/s12094-015-1387-7.

15. Bakacak M, Serin S, Ercan Ö, Köstü B, Bostancı MS, Bakacak Z, et al.
Utility of preoperative neutrophil-to-lymphocyte and platelet-to-
lymphocyte ratios to distinguish malignant from benign ovarian
masses. J Turk Ger Gynecol Assoc 2016;17:e21-5. doi: 10.5152/
jtgga.2015.0152.

16. Wang Y, Xu F, Pan J, Zhu Y, Shao X, Sha J, et al. Platelet to lymphocyte
ratio as an independent prognostic indicator for prostate cancer
patients receiving androgen deprivation therapy. BMC Cancer
2016;16:329. doi: 10.1186/s12885-016-2363-5.

17. Raungkaewmanee S, Tangjitgamol S, Manusirivithaya S,
Srijaipracharoen S, Thavaramara T. Platelet to lymphocyte ratio as a
prognostic factor for epithelial ovarian cancer. J Gynecol Oncol
2012;23:265-73. doi: 10.3802/jgo.2012.23.4.265.

18. Kim EY, Lee JW, Yoo HM, Park CH, Song KY. The Platelet-to-
Lymphocyte Ratio Versus Neutrophil-to-Lymphocyte Ratio: Which is
Better as a Prognostic Factor in Gastric Cancer? Ann Surg Oncol
2015;22:4363-70. doi: 10.1245/s10434-015-4518-z.

19. Zhou X, Du Y, Huang Z, Xu J, Qiu T, Wang J, et al. Prognostic value of
PLR in various cancers: a meta-analysis. PLoS One 2014;9:e101119.

Inflammatory mediators as surrogates of ……



2263

Open Access J Pak Med Assoc

M.S. Asghar, M.Z. Asghar, A. Zahid, et al.

doi: 10.1371/journal.pone.0101119.
20. Xu Z, Xu W, Cheng H, Shen W, Ying J, Cheng F, et al. The Prognostic

Role of the Platelet-Lymphocytes Ratio in Gastric Cancer: A Meta-
Analysis. PLoS One 2016;11:e0163719. doi: 10.1371/journal.pone.
0163719.

21. Hu B, Yang XR, Xu Y, Sun YF, Sun C, Guo W, et al. Systemic immune-
inflammation index predicts prognosis of patients after curative
resection for hepatocellular carcinoma. Clin Cancer Res
2014;20:6212-22. doi: 10.1158/1078-0432.CCR-14-0442.

22. Coffelt SB, Wellenstein MD, de Visser KE. Neutrophils in cancer:
neutral no more. Nat Rev Cancer 2016;16:431-46. doi:
10.1038/nrc.2016.52.

23. De Larco JE, Wuertz BR, Furcht LT. The potential role of neutrophils
in promoting the metastatic phenotype of tumors releasing
interleukin-8. Clin Cancer Res 2004;10:4895-900. doi: 10.1158/1078-
0432.CCR-03-0760.

24. Stanger BZ, Kahn ML. Platelets and tumor cells: a new form of border
control. Cancer Cell 2013;24:9-11. doi: 10.1016/j.ccr.2013.06.009.

25. Jia Q, Yang Y, Wan Y. Tumor-infiltrating memory T-lymphocytes for
prognostic prediction in cancer patients: a meta-analysis. Int J Clin
Exp Med 2015;8:e1803-13.

26. Aziz MH, Sideras K, Aziz NA, Mauff K, Haen R, Roos D, et al. The
Systemic-immune-inflammation Index Independently Predicts
Survival and Recurrence in Resectable Pancreatic Cancer and its
Prognostic Value Depends on Bilirubin Levels: A Retrospective
Multicenter Cohort Study. Ann Surg 2019;270:139-46. doi:
10.1097/SLA.0000000000002660.

27. Fankhauser CD, Sander S, Roth L, Gross O, Eberli D, Sulser T, et al.
Systemic inflammatory markers have independent prognostic value
in patients with metastatic testicular germ cell tumours undergoing
first-line chemotherapy. Br J Cancer 2018;118:825-30. doi:
10.1038/bjc.2017.467.

28. Wang K, Diao F, Ye Z, Zhang X, Zhai E, Ren H, et al. Prognostic value
of systemic immune-inflammation index in patients with gastric
cancer. Chin J Cancer 2017;36:75. doi: 10.1186/s40880-017-0243-2.

29. Chen JH, Zhai ET, Yuan YJ, Wu KM, Xu JB, Peng JJ, et al. Systemic
immune-inflammation index for predicting prognosis of colorectal
cancer. World J Gastroenterol 2017;23:6261-72. doi: 10.3748/wjg.v23.
i34.6261.

30. Yang J, Xu H, Guo X, Zhang J, Ye X, Yang Y, Ma X. Pretreatment
Inflammatory Indexes as Prognostic Predictors for Survival in
Colorectal Cancer Patients Receiving Neoadjuvant
Chemoradiotherapy. Sci Rep 2018;8:3044. doi: 10.1038/s41598-018-
21093-7.

31. Passardi A, Scarpi E, Cavanna L, Dall'Agata M, Tassinari D, Leo S, et al.
Inflammatory indexes as predictors of prognosis and bevacizumab
efficacy in patients with metastatic colorectal cancer. Oncotarget
2016;7:33210-9. doi: 10.18632/oncotarget.8901.

32. Rumpold H, Niedersüß-Beke D, Heiler C, Falch D, Wundsam HV, Metz-
Gercek S, et al. Prediction of mortality in metastatic colorectal cancer
in a real-life population: a multicenter explorative analysis. BMC
Cancer 2020;20:1149. doi: 10.1186/s12885-020-07656-w.

33. Hamers PAH, Elferink MAG, Stellato RK, Punt CJA, May AM, Koopman
M, et al. Informing metastatic colorectal cancer patients by
quantifying multiple scenarios for survival time based on real-life
data. Int J Cancer 2021;148:296-306. doi: 10.1002/ijc.33200.

34. Xie QK, Chen P, Hu WM, Sun P, He WZ, Jiang C, et al. The systemic
immune-inflammation index is an independent predictor of survival
for metastatic colorectal cancer and its association with the
lymphocytic response to the tumor. J Transl Med 2018;16:273. doi:
10.1186/s12967-018-1638-9.

35. Zadka Ł, Grybowski DJ, Dzięgiel P. Modeling of the immune response
in the pathogenesis of solid tumors and its prognostic significance.
Cell Oncol (Dordr) 2020;43:539-75. doi: 10.1007/s13402-020-00519-
3.

36. Aroke D, Folefac E, Shi N, Jin Q, Clinton SK, Tabung FK. Inflammatory
and Insulinemic Dietary Patterns: Influence on Circulating
Biomarkers and Prostate Cancer Risk. Cancer Prev Res (Phila)
2020;13:841-52. doi: 10.1158/1940-6207.CAPR-20-0236.


