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ABSTRACT

Introduction: With increased levels of ferritin, C-Reactive
Protein (CRP), and the proinflammatory cytokine Intrleukin-6
(IL-6) frequently seen in cancer patients, inflammation is
acknowledged as a critical component in the context of cancer.
For medical professionals, managing pain in cancer patients,
whether from the illness or its treatment, remains a constant
struggle.

Aim: To compare the markers of inflammation between controls
and cancer patients with pain and to correlate the degree of
pain and IL-6 levels in this group of patients.

Materials and Methods: The present case-control study was
conducted from January 2022 to December 2022 on 45 age-
matched controls and 40 cancer patients with varied levels of
pain who were included in the Palliative Care Unit of a State
Cancer Hospital, Guwahati, Assam, India. The intensity of pain

INTRODUCTION

With a substantial influence on their quality of life, pain continues
to be one of the most upsetting symptoms that cancer patients
face. Approximately 30.6% of cancer patients report moderate to
severe degrees of discomfort, accounting for over half of all cancer
patients, or 44.5%, according to a recent meta-analysis [1]. Pain
associated with cancer is still a major worldwide health concern, even
with advances in pain management [2,3]. Approximately 19-85%
of cancer patients suffer from Chemotherapy-Induced Peripheral
Neuropathy (CIPN), one of the most common neuropathies brought
on by antineoplastic drugs [4,5]. A major detriment to the well-
being of people afflicted, this illness frequently results in persistent
neuropathic pain with irreparable nerve damage [6].

It is difficult to define cancer pain because it may result directly from
the cancer or indirectly from different forms of treatment. Based on
its pathophysiology, which may have nociceptive or neuropathic
components, cancer pain is classified as inflammatory, neuropathic,
and cancer-specific pain. The mechanisms interact intricately
in cancer pain, which is regarded as a mixed-mechanism pain
condition [7].

Cytokines have a significant impact on the inflammatory response
and are important modulators of numerous biological processes
[8,9]. They have been linked to the aetiology of neuropathic pain
[10]. Research indicates that specific proinflammatory cytokines,
like interferon-gamma, are essential in triggering and maintaining
pain hypersensitivity linked to inflammation or nerve damage [11].
After nerve degeneration, it has been demonstrated that Tumor
Necrosis Factor o (TNFa), IL-6, and Interleukin-1 (IL-1) indirectly
activate pain receptors [12]. TNFa and IL-1 inhibitors or blockers

was measured using a Numerical Rating Scale (NRS). Blood
samples were taken to assess the levels of IL-6, ferritin, and CRP.
The data were analysed statistically using one-way Analysis of
Variance (ANOVA) and linear regression, and were presented as
meanzxStandard Deviation (SD).

Results: Compared to controls, cancer patients had significantly
higher levels of IL-6, CRP, and ferritin (p-value <0.001). Spearman’s
correlation analysis revealed a positive link between pain intensity
and IL-6 (p-value <0.001, r-value=0.516) and between pain and
CRP (p-value=0.002, r-value=0.474) was found using Spearman’s
correlation analysis.

Conclusion: The study results suggest a possible role for IL-6
in cancer-related pain by indicating a clear correlation between
elevated IL-6 levels and the severity of pain experienced by
cancer patients. This lays the foundation for investigating IL-6
antagonists as potential painkillers for cancer patients.
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have been effective in lowering pain hypersensitivity in animal
models of chronic pain [13].

IL-6, a multifunctional cytokine implicated in immunological control,
hematopoiesis, and inflammatory responses, makes an essential
connection between inflammation and carcinogenesis [14-17]. Clinical
studies have demonstrated the correlation between inflammatory
cytokines, specifically IL-6, and the burden of symptoms, such as
pain and fatigue, that are brought on by radiation therapy for lung
cancer patients [18] and by chemotherapy and radiation therapy for
patients with colorectal or oesophageal cancer [19].

The aim of the present study was to investigate the importance
of inflammation for the development of cancer, the speed at
which cancer spreads, and how cancer reacts to radiation and
chemotherapy. It was predicted that proinflammatory cytokines,
especially IL-6, would rise in cancer patients, and that there would
be a positive association between the levels of these cytokines the
intensity of their pain. The strong correlation between inflammation
and pain served as the foundation for this theory. The following
goals were pursued to investigate this hypothesis:

a) Blood levels of important inflammatory indicators, such as
ferritin, CRP, and IL-6, were measured in a cohort of cancer
patients and healthy controls. The results were compared
between the two groups.

b) Examination of any possible relationship between the levels of
IL-6 in cancer patients and the severity of their pain.
Comprehending the complex relationship between inflammation
and pain in the context of cancer may enhance the understanding
of the underlying mechanisms and open the door to more focused
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and efficient therapies aimed at reducing the misery that cancer
patients endure.

MATERIALS AND METHODS

The current case-control study was carried out on patients who
visited the State Cancer Hospital’s Palliative Care Unit (PCU), an
adjunct of Gauhati Medical College and Hospital, between January
2022 and December 2022. After receiving the required institutional
Ethics Committee (IEC) permission and the participants’ signed
agreement, the study was carried out. The study was approved by
the institutional ethical committee with IEC number: MC/190/2007/
Pt-1/Dec-2021/7.

Inclusion criteria:

e  Patients aged 15 years or older.

e Recently registered PCU patients with cancer.

e Patients not displaying any signs of cognitive decline.
e  Patients who gave consent.

Exclusion criteria:

e Individuals taking steroids or Non-steroidal Anti-Inflammatory
Drugs (NSAIDs).

e |ndividuals with a past medical history of autoimmune or chronic
inflaonmatory conditions such as diabetes mellitus, renal failure,
rheumatoid arthritis, or chronic liver disease.

e  Healthy volunteers who were at least 15 years old and willing
to take part in the study were enrolled as conrols. The same
exclusion criteria applied to controls as to cases.

Sample size: Strict inclusion and exclusion criteria were followed in
the enrollment of 40 cancer patients and 45 controls in this study.

Procedure

A thorough interview was conducted to acquire vital information,
such as personal history, medical history, socio-economic status,
and a comprehensive pain history, after the participants gave their
informed consent. A proforma created especially for the study
contained all these details, which were thoroughly recorded.
Haematological investigations were then performed; CRP and
ferritin measurements were made using a clot vial, whereas the
assessment of IL-6 was done using EDTA vials. The blood samples
were promptly transferred, taking all necessary precautions along
the way, to the Central Clinical Laboratory’s (CCL) Biochemistry
department to preserve sample integrity. After the samples arrived,
they were centrifuged for 10 minutes at 3000 rpm to extract serum
and plasma. These were then kept at -20°C until the IL-6, ferritin,
and CRP assays were performed.

IL-6 assay: The Human IL-6 ELISA Kit (Biodetect, Human IL-6
ELISA Kit, CA, USA) was used to measure IL-6 levels, employing
the double antibody sandwich technological principle of ELISA.
The levels of ferritin and CRP were estimated using the Vitros
5600 system and specific reagents. The ferritin assay employed an
immunometric technique, whereas the CRP assay depended on an
enzymatic heterogeneous sandwich immunoassay.

Pain analysis: Cancer patients used a 10-point Numeric Rating
Scale (NRS), which ranging from 0O (indicating no pain) to 10
(marking the greatest imaginable pain), to express the intensity of
their discomfort. Based on their NRS ratings, the patients were then
divided into three groups: mild pain (1-4), moderate pain (5-6), and
severe pain (7-10) [20].

STATISTICAL ANALYSIS

The mean+Standard Deviation (SD) of the results was calculated.
One-way ANOVA was used to compare the mean values. Linear
regression analysis was conducted to determine if the levels of
ferritin, CRP, and IL-6 were associated with pain intensity, linear
regression analysis was carried out. IBM’s Statistical Package for
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Social Sciences (SPSS), version 20.0, was utilised for the statistical
analysis, and Microsoft Excel was used for graph creation. A p-value
<0.05 was considered significant.

RESULTS

The main clinical and demographic details of the cancer patients
with different levels of pain are shown in the [Table/Fig-1]. The
cancer patients had higher levels of IL-6, CRP, and ferritin, and
these differences were statistically significant (p-value <0.0001)
for all three markers. The increased levels of these inflammatory
markers in cancer patients, specifically, ferritin (368.86+56.9 ng/mL),
CRP (56.3+26.86 mg/L), and IL-6 (215.4+108.4 pg/mL), suggest a
possible link between increased inflammation and pain perception
in cancer patients [Table/Fig-2].

Cancer Mild Moderate Severe

Variables Control patients pain pain pain
Age (years)t
Range 23-57 31-68 34-56 31-67 39-68
Mean+SD 38.09+10.1 | 47.8+11.2 | 42.6+8.7 | 46.8+14.7 | 47.8+11.2
Gender*
Male N (%) 30 (66.7) 19 (47.5) 3 7 9
Female N (%) 15 (33.3) 21 (52.5) 5 4 12
Primary cancer site*
Lung 7(17.5) 1 2 4
QOesophagus 3(7.5) 1 1 1
Buccal cavity 4(10) 1 1 2
Breast 10 (25) 4 1 5
Gallbladder 8 (20) 1 3 4
Stomach 5(12.5) 0 3 2
Rectum 3(7.5) 0 0 3
Cancer metastasis
Bone 7(17.5) 0 2 5
Liver - 15 (37.5) 2 4 9
Brain 3(7.5 1 0 2
Lung 8 (20) 2 2 4
Previous treatment
Surgery 23 (57.5) 6 6 11
Chemotherapy 31(77.5) 4 9 18
Radiation 9 (22.5) 1 3 5
[Table/Fig-1]: Demographic and clinical characteristics of cancer patients with mild,
moderate and severe pain.

Normal Controls | Cancer patients
Parameters range Mean+SD Mean+SD p-value
IL-6 (pg/mL) <15 28.89+25.9 215.4+108.4 <0.0001
C-Reactive protein (mg/L) 0-10 6.11+2.03 56.3+26.86 <0.0001
Ferritin (ng/mL) 11-306.8 | 52.43+31.3 368.86+56.9 <0.0001

[Table/Fig-2]: Comparison of inflammatory markers between controls and cancer

patients with pain.

Additionally, the sick group’s mean CRP and ferritin levels in the sick
group were significantly higher than those in the control group. In
the group of cancer patients under study, Spearman’s correlation
analysis analysis indicated a positive relationship between IL-6
levels and the degree of discomfort in the group of cancer patients
under study.

The relationship between cancer patients’ pain scores and plasma
IL-6 levels is shown in [Table/Fig-3]. The results demonstrate a
strong positive correlation between IL-6 levels and pain ratings,
suggesting that reported pain intensity tends to increase with higher
IL-6 concentrations [r=0.516, DF=38]. This observed association
highlights the potential involvement of IL-6 in exacerbating pain
perception in individuals with cancer.
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[Table/Fig-3]: Correlation between plasma IL-6 concentration and pain score in

cancer patients.

The associations between cancer patients’ pain threshold and the
inflammatory markers ferritin, CRP, and IL-6 are presented in [Table/
Fig-4]. Pain and CRP (0.474) and IL-6 (0.516) showed somewhat
favorable associations, according to the Pearson correlation
coefficients. However, the relationship between ferritin and pain
seems to be less strong (0.218). The statistical significance of
these correlations is supported by the corresponding T-statistics
for IL-6 (3.716) and CRP (3.314), indicating a strong relationship
between pain and these inflammatory markers. The p-values for
CRP (0.002) and IL-6 (0.0006) further support the significance of
these associations. Overall, these findings support the hypothesis
that inflammatory processes play a crucial role in cancer-related
pain by emphasising the potential influence of IL-6 and CRP in
contributing to the pain experience of cancer patients. However, the
correlation between pain and ferritin appears to be less pronounced,
as indicated by a lower correlation coefficient (0.218) and a higher
p-value (0.177).

Pain IL-6 CRP Ferritin
Pearson’s correlation 0.516 0.474 0.218
T Statistics 3.716 3.314 1.376
P-Value 0.0006 0.002 0177

[Table/Fig-4]: Relationship between pain, IL-6, CRP and Ferritin in cancer patients.

IL-6: Interleukin 6
**CRP: C-Reactive protein

[Table/Fig-5] presents the CRP levels in cancer patients divided into
three groups based on the intensity of their pain: mild, moderate,
and severe. The data show a significant statistical difference (p-value
<0.001) in the mean CRP levels between patients with mild pain
and those with moderate to severe pain. This suggests that the
intensity pain in cancer patients’ pain may correlate with an increase
in CRP levels. These results highlight the potential utility of CRP as a
marker for monitoring pain levels in cancer patients and suggest its
potential role as a predictor of pain severity in this context.
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[Table/Fig-5]: CRP levels in cancer patients with mild, moderate and severe pain.

Mean CRP level in cases with mild pain vs cases with moderate and severe pain
gave p-value <0.001.

ThelL-6levelsin cancer patients are shown in [Table/Fig-6] according
to three categories: mild, moderate, and severe pain. According to
the research, there is no discernible difference (p-value >0.05) in
the mean IL-6 levels between cases with mild pain and those with
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moderate pain. However, there is a statistically significant difference
in mean IL-6 levels between patients with mild pain and those with
severe pain (p-value <0.001). This suggests that while IL-6 levels
may not vary much between mild and moderate cases, they do
increase significantly when cancer patients experience severe pain.
These results highlight the possible correlation between elevated
IL-6 levels and pain severity, especially in cases of excruciating pain
in cancer patients.
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[Table/Fig-6]: IL-6 levels in cancer patients with mild, moderate and severe pain.

Mean IL-6 level in cases with mild vs moderate pain, p-value >0.05, cases with mild
pain vs severe pain, p-value <0.001.

[Table/Fig-7] shows the average ferritin levels in cancer patients
divided into three groups based on the amount of pain they were
experienced: mild, moderate, and severe. Based on the study, it
appears that there was no significant statistical difference (p-value
>0.05) in the mean ferritin levels between patients with mild pain
and those with moderate pain. However, there was a significant
difference (p-value <0.001) in the mean ferritin levels between
patients with mild pain and those with severe pain. These findings
suggest that while there may not be a significant difference in
ferritin levels between cases of mild and moderate pain, there
was a noticeable increase in ferritin levels with the intensity of pain
experienced by cancer patients suffer. These results highlight the
potential correlation between elevated ferritin levels and pain severity,
particularly in cases of excruciating pain in cancer patients.
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[Table/Fig-7]: Mean ferritin levels in cancer patients with mild, moderate and

severe pain. Mean ferritin level in cases with mild pain vs moderate pain, p-value
>0.05. Mean ferritin level in cases with mild pain vs severe pain, p-value <0.001.

DISCUSSION

Pain is a challenging issue faced by many cancer patients, and
treatments such as chemotherapy and radiation can exacerbate
it. Inflammatory processes play a significant role in cancer pain,
acting as triggers or potential targets for therapeutic interventions.
Since its discovery in 1986, IL-6 has gained attention as a crucial
cytokine involved in the initiation and maintenance of cancer-related
pain [21,22]. Notably, IL-6 is a proinflammatory cytokine essential
to the chronic inflammatory cascade associated with cancer,
which contributes to the emergence of excruciating pain in these
patients [22].

The primary objective of the research was to investigate the
hypothesis that IL-6 functions as a vital mediator of the inflammatory
processes in cancer patients, thereby worsening the pain experienced
by this patient population. Establishing clear connection between
IL-6 and cancer-related pain would be highly beneficial for doctors
in helping patients manage this often challenging aspect of cancer
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treatment. Interestingly, drugs that target the IL-6 pathway have
shown effectiveness in reducing the symptoms of several autoimmune
diseases like rheumatoid arthritis. In this context, the study also
examined CRP and ferritin, which are well-established indicators of
inflammation as acute phase proteins. Given the focus on exploring
inflammation as the underlying mechanism of pain in cancer patients,
assessing CRP and ferritin levels was considered essential.

Increased ferritin, IL-6, and CRP levels have been observed in
cancer patients compared to healthy controls in several studies
conducted by Chaturvedi AK et al., Muller DC et al., Ito H et al,,
Khanna V et al., Kwon KA et al., and Lukaszewicz-Zajac M et al.,
[23-28]. These findings suggest the possible involvement of these
inflammatory markers in the development of cancer. Only a few
studies, conducted by Oliveira KG et al., and Amano K et al., have
specifically examined the relationship between CRP levels and pain
severity [29,30], while a single study by Al-Mazidi S et al., focused
on the relationship between IL-6 levels and pain score in prostate
cancer patients [31]. This study is notable as one of the first attempts
to explore the connection between IL-6 levels and the level of pain
experienced by cancer patients.

The results showed that IL-6 levels were significantly higher in
cancer patients compared to the control group (215.4+108.4 pg/mL
versus 28.89+25.9 pg/mL, p-value <0.0001). These findings align
with previous studies conducted by Kwon KA et al., and Lukaszewicz-
Zajac M et al., which also found elevated IL-6 levels in cancer
patients [27,28]. Further research is needed to determine whether
the increased IL-6 levels in cancer are caused by the systemic
immune response or by the enhanced cytokine synthesis by tumour
cells. However, elevated IL-6 levels have been associated with a
negative impact on patients’ clinical condition and a decrease in
cancer cells’ susceptibility to traditional anticancer treatments [32].
It is interesting to note that the IL-6 levels found in this study were
higher than those reported in several other studies, both in the
group of cancer patients experiencing varied degrees of pain and
the healthy control group. For example, a meta-analysis involving
72 trials found a median IL-6 level of cancer patients was found to
be 6.95 pg/mL (range: 0.23-78.5 pg/mL) in cancer patients, while
a study by Lippitz BE and Harris RA reported a median level of
1.31 pg/mL (range: 0-37 pg/mL) in controls [33]. The study found
that the median IL-6 level in cancer patients was significantly higher
than the median in the control group, measuring 21.2 pg/mL (IQR:
10.6-39.91) compared to 154.25 pg/mL (IQR: 94.41-252.87).
Differences in research populations and assay techniques may
contribute to these discrepancies.

Furthermore, the findings revealed a positive association (r=0.516,
DF=38) between IL-6 levels and pain intensity. The three groups
with mild, moderate, and severe pain also showed a significant
difference in IL-6 levels, with mean IL-6 levels increasing as pain
intensity (p-value <0.001 between mild and moderate pain and
p-value <0.001 between mild and severe pain).

One notable aspect of the study was the inclusion of cancer patients
regardless of their previous treatment experience. Previous studies
examining cytokine levels in individuals with prostate cancer following
chemotherapy have shown a strong and positive relationship between
IL-6 levels and the level of discomfort experienced during treatment,
as was observed by Lippitz BE and Harris RA [33]. Similarly, other
research has demonstrated a significant increase in inflammatory
cytokine levels, including IL-6, after chemotherapy and radiation
therapy, along with a favourable correlation between these cytokines
and the patients’ discomfort levels after treatment. The observed
increase in IL-6 levels in patients undergoing chemotherapy or
radiation therapy may exacerbate the inflammatory condition typically
seen in this patient population, characterised by fever, fatigue, and
discomfort [18,19].
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It has been determined that inflammation is the eighth characteristic
of cancer [34]. The assessment of ferritin and CRP levels is of
significant importance in this context. Numerous studies have
shown increased CRP levels in cancer patients at different organ
sites. It is worth noting that IL-6, secreted by tumour cells, regulates
the synthesis of CRP in the liver [24,35]. An imbalance between
proinflammatory and anti-inflammatory cytokines may play a role in
how pain perception. The research also found a significant difference
in ferritin and CRP levels between pain cancer patients experiencing
pain and healthy controls. Many cancer studies have used CRP
levels as a prognostic predictor. Additionally, CRP levels showed
a positive correlation (Pearson correlation coefficient (r) of 0.474
and matching p-value of 0.002) with pain intensity. This finding is
consistent with a related study done by Oliveira KG et al., which
investigated the association between inflammatory markers and
pain in cancer patients and found that CRP levels were significantly
higher in cancer patients experiencing pain compared to healthy
controls or those without pain [29].

Limitation(s)

One limitation of the study was the small sample size. The results
may not be widely applicable due to the lack of diversity, as the study
was conducted in a single tertiary medical center in Northeast India.
Including cancer patients regardless of their treatment history may
introduce confounding variables concerning regarding the effects
of different treatments on IL-6 levels and pain perception. The tudy
was also limited by the lack of control over potential confounding
factors such as specific cancer types, stages, co-morbidities, and
pain medications, which could have influenced the outcomes. The
cross-sectional design hampers the establishment of a causal
relationship, and biases may arise from the use of laboratory data
and self-reported pain scores. The generalisability of the findings
to different healthcare settings may be limited by geographic
constraints. Additionally, the study focused exclusively on IL-6 levels
without considering psychological variables or other inflammatory
markers, which may restrict our understanding of cancer-related
pain. Future studies that address these limitations may enhance our
knowledge of the role of IL-6 and lead to improved treatments for
cancer-associated pain.

CONCLUSION(S)

The present study demonstrates a strong correlation between pain
levels in cancer patients and elevated IL-6 levels, highlighting the
critical role of IL-6 in mediating cancer-related pain. The simultaneous
increase in ferritin and CRP levels with higher pain intensity
underscores the underlying inflammatory processes contributing to
these patients’ discomfort. Due to IL-6's proinflammatory properties,
IL-6 inhibitors such as tocilizumab, currently used for treating
rheumatoid arthritis, may hold potential for the treatment of cancer-
associated pain.

REFERENCES

[11 Sniders RAH, Brom L, Theunissen M, van den Beuken-van Everdingen MHJ.
Update on prevalence of pain in patients with cancer 2022: A systematic literature
review and meta-analysis. Cancers (Basel). 2023;15(3):591. Doi: 10.3390/
cancers15030591. PMID: 36765547; PMCID: PMC9913127.

[2] van den Beuken-van Everdingen MH, Hochstenbach LM, Joosten EA, Tjan-Heijnen
VC, Janssen DJ. Update on prevalence of pain in patients with cancer: Systematic
review and meta-analysis. J Pain Symptom Manage. 2016;51(6):1070-90.e9.
Doi: 10.1016/j.jpainsymman.2015.12.340. Epub 2016 Apr 23. PMID: 27112310.

[3] van den Beuken-van Everdingen MH, de Rike JM, Kessels AG, Schouten HC, van
Kleef M, Patijn J. Prevalence of pain in patients with cancer: A systematic review
of the past 40 years. Ann Oncol. 2007;18(9):1437-49. Doi: 10.1093/annonc/
mdmO056. Epub 2007 Mar 12. PMID: 17355955.

[4] Loprinzi CL, Lacchetti C, Bleeker J, Cavaletti G, Chauhan C, Hertz DL, et al.
Prevention and management of chemotherapy-induced peripheral neuropathy
in survivors of adult cancers: ASCO Guideline Update. J Clin Oncol.
2020;38(28):3325-48. Doi: 10.1200/JC0.20.01399. Epub 2020 Jul 14. PMID:
32663120.

[5] Fallon MT. Neuropathic pain in cancer. Br J Anaesth. 2013;111(1):105-11.
Doi: 10.1093/bja/aet208. PMID: 23794652.



Firdushi Begum et al., Plasma IL6 Level in Relation to Severity of Pain in Cancer Patients

[6]

[71

(8l

[9]

[10]

1]

n2]

(3]

4]

(18]

[16]

7]

e

[l

[20]

[21]

Seretny M, Currie GL, Sena ES, Ramnarine S, Grant R, MacLeod MR, et al.
Incidence, prevalence, and predictors of chemotherapy-induced peripheral
neuropathy: A systematic review and meta-analysis. Pain. 2014;155(12):2461-
70. Doi: 10.1016/j.pain.2014.09.020. Epub 2014 Sep 23. PMID: 25261162.
Haroun R, Wood JN, Sikandar S. Mechanisms of cancer pain. Front Pain
Res (Lausanne). 2023;3:1030899. Doi: 10.3389/fpain.2022.1030899. PMID:
36688083; PMCID: PMC9845956.

Clark AK, Old EA, Malcangio M. Neuropathic pain and cytokines: Current
perspectives. J Pain Res. 2013;6:803-14. Doi: 10.2147/JPR.S53660. PMID:
24294006; PMCID: PMC3839806.

Stow JL, Murray RZ. Intracellular trafficking and secretion of inflammatory
cytokines. Cytokine Growth Factor Rev. 2013;24(3):227-39. Doi: 10.1016/j.
cytogfr.2013.04.001. Epub 2013 May 4. PMID: 23647915.

Miller RJ, Jung H, Bhangoo SK, White FA. Cytokine and chemokine regulation
of sensory neuron function. Handb Exp Pharmacol. 2009;(194):417-49.
Doi: 10.1007/978-3-540-79090-7_12. PMID: 19655114; PMCID: PMC2746245.
Vikman KS, Hill RH, Backstréom E, Robertson B, Kristensson K. Interferon-gamma
induces characteristics of central sensitization in spinal dorsal horn neurons in
vitro. Pain. 2003;106(3):241-51. Doi: 10.1016/S0304-3959(03)00262-8. PMID:
14659507 .

Watkins LR, Maier SF. Beyond neurons: Evidence that immune and glial cells
contribute to pathological pain states. Physiol Rev. 2002;82(4):981-1011.
Doi: 10.1152/physrev.00011.2002. PMID: 12270950.

Schéfers M, Sommer C. Anticytokine therapy in neuropathic pain management.
Expert Rev Neurother. 2007;7(11):1613-27. Doi: 10.15686/14737175.7.11.1613.
PMID: 17997707.

Hunter CA, Jones SA. IL-6 as a keystone cytokine in health and disease. Nat
Immunol. 2015;16(5):448-57. Doi: 10.1038/ni.3153. Erratum in: Nat Immunol.
2017;18(11):1271. PMID: 25898198.

Van Snick J. Interleukin-6: An overview. Annu Rev Immunol. 1990;8:253-78.
Doi: 10.1146/annurev.iy.08.040190.001345. PMID: 2188664.

Grivennikov S, Karin E, Terzic J, Mucida D, Yu GY, Vallabhapurapu S, et al. IL-6
and Stat3 are required for survival of intestinal epithelial cells and development
of colitis-associated cancer. Cancer Cell. 2009;15(2):103-13. Doi: 10.1016/.
ccr.2009.01.001. Erratum in: Cancer Cell. 2009;15(3):241. PMID: 19185845;
PMCID: PMC2667107.

Bollrath J, Phesse TJ, von Burstin VA, Putoczki T, Bennecke M, Bateman T, et
al. gp130-mediated Stat3 activation in enterocytes regulates cell survival and
cell-cycle progression during colitis-associated tumorigenesis. Cancer Cell.
2009;15(2):91-102. Doi: 10.1016/j.ccr.2009.01.002. PMID: 19185844,

Wang XS, ShiQ, Williams LA, Mao L, Cleeland CS, Komaki RR, et al. Inflammatory
cytokines are associated with the development of symptom burden in patients
with NSCLC undergoing concurrent chemoradiation therapy. Brain Behav
Immun. 2010;24(6):968-74. Doi: 10.1016/}.bbi.2010.03.009. Epub 2010 Mar 29.
PMID: 20353817; PMCID: PMC2897921.

Wang XS, Wiliams LA, Krishnan S, Liao Z, Liu P, Mao L, et al. Serum sTNF-
R1, IL-6, and the development of fatigue in patients with gastrointestinal cancer
undergoing chemoradiation therapy. Brain Behav Immun. 2012;26(5):699-705.
Doi: 10.1016/j.bbi.2011.12.007. Epub 2012 Jan 10. PMID: 22251605; PMCID:
PMC3355215.

Serlin RC, Mendoza TR, Nakamura Y, Edwards KR, Cleeland CS. When is
cancer pain mild, moderate or severe? Grading pain severity by its interference
with function. Pain. 1995;61(2):277-84. Doi: 10.1016/0304-3959(94)00178-H.
PMID: 7659438.

Hirano T, Yasukawa K, Harada H, Taga T, Watanabe Y, Matsuda T, et al.
Complementary DNA for a novel human interleukin (BSF-2) that induces
B lymphocytes to produce immunoglobulin. Nature. 1986;324(6092):73-76.
Doi: 10.1038/324073a0. PMID: 3491322.

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

www.jcdr.net

Jones SA, Jenkins BJ. Recent insights into targeting the IL-6 cytokine family
in inflammatory diseases and cancer. Nat Rev Immunol. 2018;18(12):773-89.
Doi: 10.1038/s41577-018-0066-7. PMID: 30254251.

Chaturvedi AK, Caporaso NE, Katki HA, Wong HL, Chatterjee N, Pine SR, et al.
C-reactive protein and risk of lung cancer. J Clin Oncol. 2010;28(16):2719-26.
Doi: 10.1200/JC0.2009.27.0454. Epub 2010 Apr 26. PMID: 20421535; PMCID:
PMC2881850.

Muller DC, Larose TL, Hodge A, Guida F, Langhammer A, Grankvist K, et al.
Circulating high sensitivity C reactive protein concentrations and risk of lung
cancer: Nested case-control study within lung cancer cohort consortium.
BMJ. 2019;364:k4981. Doi: 10.1136/bmj.k4981. PMID: 30606716; PMCID:
PMC6315896.

Ito H, Takagi Y, Ando Y, Kubo A, Hashimoto S, Tsutsui F, et al. Serum ferritin
levels in patients with cervical cancer. Obstet Gynecol. 1980;55(3):358-62.
Doi: 10.1097/00006250-198003000-00018. PMID: 7360436.

Khanna V, Karjodkar F, Robbins S, Behl M, Arya S, Tripathi A. Estimation of
serum ferritin level in potentially malignant disorders, oral squamous cell
carcinoma, and treated cases of oral squamous cell carcinoma. J Cancer Res
Ther. 2017;13(3):550-55. Doi: 10.4103/0973-1482.181182. PMID: 28862225.
Kwon KA, Kim SH, Oh 8Y, Lee S, Han JY, Kim KH, et al. Clinical significance
of preoperative serum vascular endothelial growth factor, interleukin-6, and
C-reactive protein level in colorectal cancer. BMC Cancer. 2010;10:203.
Doi: 10.1186/1471-2407-10-203. PMID: 20465852; PMCID: PMC2886042.
tukaszewicz-Zajgc M, Mroczko B, Koztowski M, Niklifski J, Laudariski J,
Szmitkowski M. Higher importance of interleukin 6 than classic tumor markers
(carcinoembryonic antigen and squamous cell cancer antigen) in the diagnosis of
esophageal cancer patients. Dis Esophagus. 2012;25(3):242-49. Doi: 10.1111/
j.1442-2050.2011.01242.x. Epub 2011 Sep 2. PMID: 21895853.

Oliveira KG, von Zeidler SV, Lamas AZ, Podesta JR, Sena A, Souza ED, et al.
Relationship of inflammatory markers and pain in patients with head and neck
cancer prior to anticancer therapy. Braz J Med Biol Res. 2014;47(7):600-04.
Doi: 10.1590/1414-431x20143599. Epub 2014 May 30. PMID: 25003634;
PMCID: PMC4123840.

Amano K, Ishiki H, Miura T, Maeda |, Hatano Y, Oyamada S, et al. C-Reactive
protein and its relationship with pain in patients with advanced cancer cachexia:
Secondary cross-sectional analysis of a multicenter prospective cohort study. Palliat
Med Rep. 2021;2(1):122-31. Doi: 10.1089/pmr.2021.0004. PMID: 34223511,
PMCID: PMC8241396.

Al-Mazidi S, Farhat K, Nedjadi T, Chaudhary A, Zin Al-Abdin O, Rabah D, et
al. Association of interleukin-6 and other cytokines with self-reported pain in
prostate cancer patients receiving chemotherapy. Pain Med. 2018;19(5):1058-
66. Doi: 10.1093/pm/pnx145. Erratum in: Pain Med. 2019;20(6):1259. PMID:
29016954.

Kumari N, Dwarakanath BS, Das A, Bhatt AN. Role of interleukin-6 in cancer
progression and therapeutic resistance. Tumour Biol. 2016;37(9):11553-72.
Doi: 10.1007/s13277-016-5098-7. Epub 2016 Jun 3. PMID: 27260630.

Lippitz BE, Harris RA. Cytokine patterns in cancer patients: A review of
the correlation between interleukin 6 and prognosis. Oncoimmunology.
2016;5(5):e1093722. Doi: 10.1080/2162402X.2015.1093722. PMID: 27467926;
PMCID: PMC4910721.

Hanahan D, Weinberg RA. The hallmarks of cancer. Cell. 2000;100(1):57-70.
Doi: 10.1016/s0092-8674(00)81683-9. PMID: 10647931.

Pletnikoff PP, Laukkanen JA, Tuomainen TP, Kauhanen J, Rauramaa R,
Ronkainen K, et al. Cardiorespiratory fitness, C-reactive protein and lung
cancer risk: A prospective population-based cohort study. Eur J Cancer.
2015;51(11):1365-70. Doi: 10.1016/j.ejca.2015.04.020. Epub 2015 May 22.
PMID: 26008754.

PARTICULARS OF CONTRIBUTORS:
Associate Professor, Department of Biochemistry, Gauhati Medical College, Guwahati, Assam, India.

2. Assistant Professor, Department of Biochemistry, Nalbari Medical College, Nalbari, Assam, India.

3. Professor, Department of Oncoanaesthesia and Critical Care, State Cancer Institute, Gauhati Medical College, Guwahati, Assam, India.
4. Postgraduate Trainee, Department of Biochemistry, Gauhati Medical College, Guwahati, Assam, India.

1.

NAME, ADDRESS, E-MAIL ID OF THE CORRESPONDING AUTHOR:
Dr. Firdushi Begum,

Associate Professor, Department of Biochemistry, Gauhati Medical College,
Guwahati-781032, Assam, India.

E-mail: firdushi72@gmail.com

AUTHOR DECLARATION:

Financial or Other Competing Interests: None
Was Ethics Committee Approval obtained for this study? Yes
Was informed consent obtained from the subjects involved in the study? Yes

For any images presented appropriate consent has been obtained from the subjects.

PLAGIARISM CHECKING METHODS: 1an*ietall

ETYMOLOGY: Author Origin

e Plagiarism X-checker: Oct 18, 2023

e Manual Googling: Nov 18, 2023

EMENDATIONS: 5

e iThenticate Software: Nov 20, 2023 (5%)

NA

Date of Submission: Oct 17, 2023
Date of Peer Review: Nov 17, 2023
Date of Acceptance: Nov 22, 2023

Date of Publishing: Dec 01, 2023

Journal of Clinical and Diagnostic Research. 2023 Dec, Vol-17(12): BC10-BC14


http://europeanscienceediting.org.uk/wp-content/uploads/2016/11/ESENov16_origart.pdf

