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Abstract: Background: Inflammation has long been a key tenet in the diagnosis and management of
malignancies, likely contributing to cancer incidence, staging, and progression. Systemic inflamma-
tion, in particular, is often elevated prior to and during cancer development. Systemic inflammation
in the context of cancer diagnosis and monitoring is measured by various inflammatory indexes
such as the systemic inflammatory response index (SIRI), plasma-to-lymphocyte ratio (PLR), sys-
temic immune inflammation index (SII), and neutrophil-to-lymphocyte ratio (NLR). We set out to
determine the relationship between pre- and post-treatment levels of these inflammatory indexes
and the prognosis and outcomes of oropharyngeal cancer (OPC). Methods: A retrospective chart
review was performed of 172 patients with OPC who underwent treatment for oropharyngeal cancer
at University Medical Center in Lubbock, TX between May 2013 to May 2023. Sites of primary cancer
were obtained through chart review. HPV infection status and differentiation of the tumor were
noted for each patient. Treatment modalities were classified as surgery, radiation, chemotherapy, or
concurrent chemotherapy and radiation. Treatment outcomes were classified based on recurrence
and death secondary to disease. The relationships between treatment outcome and the described
inflammatory indexes were evaluated. Appropriate parametric tests were selected based on the large
number of variables. Results: Pre-treatment SIRI and Albumin levels were positively predictive in
determining locoregional recurrence (p = 0.031 and p = 0.039). NLR, SII, and SIRI levels taken at
three months post-treatment were also found to be positively predictive of locoregional recurrence
(p = 0.005, p < 0.0005, and p = 0.007). SIRI taken at six months post-treatment was also found to be
positively predictive of locoregional recurrence (p = 0.008). SII at six months post-treatment was
found to be positively predictive of survival (p = 0.027). Conclusion: This study suggested that
post-treatment levels of several inflammatory indexes, particularly SIRI, NLR, and SII, may be useful
in determining the long-term outlook and recurrence of head and neck cancer following treatment.
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1. Introduction

Inflammation has long been a key tenet in the diagnosis and management of ma-
lignancies, likely contributing to cancer incidence, staging, and progression [1,2]. Sys-
temic inflammation, in particular, is often elevated prior to and during cancer develop-
ment [1]. Systemic inflammation in the context of cancer diagnosis and monitoring is
measured by various inflammatory indexes such as the systemic inflammatory response
index (SIRI), plasma-to-lymphocyte ratio (PLR), systemic immune inflammation index (SII),
and neutrophil-to-lymphocyte ratio (NLR). There is robust literature showing the elevation
of various inflammatory indexes in different cancers.
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There have been several studies in the literature examining the relationship between
the aforementioned inflammatory indexes and various cancer-related outcomes. The
neutrophil-to-lymphocyte ratio (NLR) has been shown in several studies to be a biomarker
associated with decreased survival and prognosis in several solid tumor cancers [3]. Higher
NLR has been associated with increased tumor growth and prognosis in various cancers
of the gastrointestinal system [4–6]. Elevated NLR has also been shown to be an indicator
of poor prognosis in squamous cell carcinoma of the head and neck [7]. Elevated platelet-
to-lymphocyte ratios (PLR) have also been correlated with poor prognosis in a host of
different cancers, including melanoma, rectal, and hepatocellular carcinoma [6,8,9].

SIRI is an inflammatory index that is based on the ratio of neutrophil, monocyte, and
lymphocyte count [10]. Several studies have shown that SIRI is an important inflammatory
index in the progression of many tumors [10]. It was shown to be an independent prognosis
indicator in gallbladder cancer [11]. It was also shown to be a prognostic biomarker in head
and neck squamous cell carcinoma [12].

An elevated systemic immune inflammation index (SII) indicates poor prognosis in
patients treated with immune checkpoint inhibitor immunotherapy [13]. Elevated SII
has been associated with poor prognosis in several malignancies, including bladder and
non-small cell lung cancer [14,15]. Oropharyngeal cancer is one of the most common
malignancies worldwide and the 7th leading cause of cancer deaths worldwide [16]. OPC
is associated with tobacco use, alcohol consumption, and human papillomavirus (HPV) [16].
Additionally, OPC, particularly the HPV-associated variant, has increased in the United
States [16]. The literature regarding the association of the various inflammatory indexes
and prognosis of various malignancies is quite robust; however, oropharyngeal cancer
(OPC) has been sparsely explored in this area. Furthermore, exploring and comparing
which inflammatory indexes are the best determinates of outcome and prognosis in OPC is
an emerging area in the literature we set out to explore.

We set out to determine the relationship between the SIRI, PLR, SII, and NLR in-
flammatory indexes and the prognosis and outcomes of OPC. Additionally, we wanted
to determine which indexes are the most significant prognosis indicators of OPC. We
conducted a single institution retrospective chart review of 172 patients with OPC and
evaluated their inflammatory index levels.

2. Methodology

With approval from the Texas Tech University Health Sciences Center Internal Review
Board, a retrospective chart review identified 172 patients who underwent treatment for
oropharyngeal cancer from 9 May 2013 to 9 May 2023. Patients who did not have any
available pre-treatment and post-treatment blood work to analyze and those who did not
have greater than three months of follow-up post-treatment were excluded.

Basic demographic information, such as gender, age, BMI, and ethnicity, as well as
identified risk factors, such as smoking and alcohol use, were gathered (Table 1). Sites of
primary cancer were obtained through chart review, which was classified as tonsil, base of
tongue, soft palate, posterior, and overlapping. Furthermore, HPV infection status (positive,
negative, n/a) and differentiation of the tumor (well, moderate, poor, undifferentiated)
were noted for each patient. Tumor staging was recorded utilizing the 7th and 8th editions
of oropharyngeal cancer staging, according to the American Cancer Society. Treatment
intent was tabulated as either curative or palliative therapy, with the treatment modalities
classified as surgery, radiation, chemotherapy, or concurrent chemotherapy and radiation.
Patients who received adjuvant treatments were also noted. Post-treatment margin status
was either negative, positive, or n/a, and treatment outcomes were classified based on
recurrence and death secondary to disease. If recurrence was observed, the location was
noted as either the primary site, neck, both, or not specified. The relationships between treat-
ment outcome and pre- and post-treatment levels of inflammatory indexes such as systemic
inflammatory response index (SIRI), plasma-to-lymphocyte ratio (PLR), systemic immune
inflammation index (SII), and neutrophil-to-lymphocyte ratio (NLR) were evaluated.
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Table 1. Patient Demographics.

Number Percent

Gender

Male 136 79.1%

Female 36 20.9%

Ethnicity

Caucasian 148 86.0%

Black 5 2.9%

Hispanic or other 19 11.0%

Smoking

No 68 39.5%

Fewer than 10 packs 24 14.0%

More than 10 packs 80 46.5%

Alcohol

No 83 48.3%

Socially 53 30.8%

Heavily 36 20.9%

Site

Tonsil 48 27.9%

BOT 76 44.2%

Soft Palate 9 5.2%

Posterior 11 6.4%

Overlapping 28 16.3%

HPV

Positive 66 37.7%

Negative 53 30.3%

N/A 53 30.3%

Differentiation

Well 11 6.4%

Moderate 62 36.0%

Poor 47 27.3%

Undifferentiated 52 30.2%
BOT: Base of Tongue, HPV: Human Papillomavirus.

Statistical analysis was performed using SPSS (Version 23, IBM, Armonk, NY, USA).
Multiple testing was used based on the large number of variables. Descriptive statistics
were performed by independent t-tests and the Mann–Whiney U-test for mean comparisons
of variables with two groupings. A one-way ANOVA (analysis of variance) test was utilized
for variables with groupings of three or more. Chi-squared and Fisher’s exact tests were
used to analyze categorical variables. Univariate survival estimates were generated by the
Kaplan–Meier method and compared with the log-rank test. Multivariate survival analysis
was performed using the Cox proportional hazard regression model, utilizing all variables
approaching significance (p < 0.2) to control for confounding covariates. All tests were
two-tailed, and results were considered significant for p = 0.05.
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3. Results

The initial screening revealed 263 patients, and 91 were excluded from the study
because of either lack of blood work or appropriate follow-up. As shown in Table 1, the
demographics for the final cohort included 172 patients, 79.1% (n = 136) male and 20.9%
(n = 36) female. Most patients identified as Caucasian (86%, n = 148), and 2.9% (n = 5)
identified as black. A total of 46.5% (n = 80) of the patients had a smoking history of
more than ten pack-years, 14% (n = 24) less than 10, and 39.5% (n = 68) had no previous
smoking history. Regarding alcohol history, 48.3% (n = 83) denied any alcohol use, while
30.8% (n = 53) drank socially and 20.9% (n = 36) drank heavily. The most common site for
oropharyngeal cancer was BOT, at 44.2% (n = 76), followed by the tonsil (27.9%, n = 48),
overlapping (16.3%, n = 28), posterior (6.4%, n = 11), and soft palate (5.2%, n = 9). HPV
status was divided into positive (37.7%, n = 66), negative (30.3%, n = 53), and n/a (30.3%,
n = 53), and differentiation status into well (6.4%, n = 11), moderate (36.0%, n = 62), poor
(27.3%, n = 47), and undifferentiated (30.2%, n = 52).

Tumor staging was divided according to the 7th and 8th editions of the American
Cancer Society, as shown in Table 2. Table 3 describes the treatment intent and outcomes,
which showed that for 94.2% (n = 162) of patients, the goal of treatment was curative,
with surgery (57.6%, n = 99) employed as the most common primary treatment, followed
by chemotherapy and radiation combined (39.0%, n = 67). Chemotherapy and radiation
combined (50%, n = 86) was the most common adjuvant treatment. Following treatment,
23.8% (n = 41) of the total patients had recurrence of disease, with local recurrence at the
neck being the most common (35%, n = 14), followed by the primary site (32.5%, n = 13),
both (25%, n = 10), and unspecified (7.5%, n = 3). In total, 59 patients (34.3%, n = 59) died,
and of those, 26 patients (44.1%, n = 26) died due to disease.

Table 2. Tumor Stages.

Number Percentage

T staging (7th edition)

T1 24 14.0%

T2 44 25.6%

T3 62 36.0%

T4 42 24.4%

N staging (7th edition)

N0 31 18.0%

N1 36 20.9%

N2a 23 13.4%

N2b 39 22.7%

N2c 16 9.3%

N3a 20 11.6%

N3b 7 4.1%

M staging (7th edition)

M0 119 69.2%

M1 11 6.4%

M2 42 24.4%

T staging (8th edition)

T1 24 14.0%

T2 44 25.6%
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Table 2. Cont.

Number Percentage

T3 62 36.0%

T4 42 24.4%

N staging (8th edition)

N0 31 18.0%

N1 24 14.0%

N2a 10 5.8%

N2b 24 14.0%

N2c 10 5.8%

N3a 11 6.4%

N3b 3 1.7%

N11 20 11.6%

N22 27 15.7%

N33 9 5.2%

N44 3 1.7%

M staging (8th edition)

M0 119 69.2%

M1 11 6.4%

M2 42 24.4%
T: Tumor (size of primary tumor), N: Node (positive spread to lymph node(s)), M: Metastasis (to different area
of body).

Table 3. Treatments and oncologic outcomes.

Number Percentage

Treatment Intent

Curative 162 94.2%

Palliative 10 5.8%

Primary Treatment

Chemo/Radiation 67 39.0%

Surgery 99 57.6%

Radiation 4 2.3%

Chemotherapy 2 1.2%

Adjuvant Treatment

None 66 38.4%

Chemo/Radiation 86 50.0%

Surgery 9 5.2%

Radiation 7 4.1%

Chemotherapy 4 2.3%

Margin Status

Negative 32 18.6%

N/A 79 45.9%

Positive 61 35.5%
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Table 3. Cont.

Number Percentage

Recurrence

No 78 45.3%

Yes 41 23.8%

unknown (?) 53 30.8%

Local Recurrence

Primary Site 13 32.5%

Neck 14 35.0%

Both 10 25.0%

Not specified 3 7.5%

Death

Yes 59 34.3%

No 113 65.7%

Death Due to Disease

Yes 26 44.1%

No 33 55.9%

Table 4 shows the pre-treatment, three-month, and six-month mean values of the
inflammatory markers SIRI, PLR, SII, NLR, and PNI values divided according to sex, ethnic-
ity, smoking, and alcohol history, location of the tumor, HPV status, tumor differentiation,
AJCC staging (7th and 8th edition), treatment intent, primary treatment, adjuvant treatment,
margin status, recurrence, location of recurrence, and death. Of these values, we found
that pre-treatment SIRI and Albumin levels were positively predictive in determining
locoregional recurrence (p = 0.031 and p = 0.039). NLR, SII, and SIRI levels taken at three
months post-treatment were also found to be positively predictive of locoregional recur-
rence (p = 0.005, p < 0.0005, and p = 0.007), as well as SIRI taken at six months post-treatment
(p = 0.008). Lastly, SII at six months post-treatment was positively predictive of survival
(p = 0.027). Figures 1–4 summarize survival outcomes on Kaplan–Meier Curves. Decreased
inflammatory markers are associated with improved survival outcomes on Kaplan–Meier
Curves. However, only SII at six months post-treatment value was statistically significant
on the Cox proportional hazard test (p = 0.027).
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Table 4. Pre-treatment and post-treatment values of SIRI, PLR, SII, NLR, and PNI.

SIRI PLR SII NLR PNI
Pre-
Treatment 3 Months 6 Months Pre-

Treatment 3 Months 6 Months Pre-
Treatment 3 Months 6 Months Pre-

Treatment 3 Months 6 Months Pre-
Treatment

Sex
Male (n:58) 24.02 45.60 32.49 97.68 256.11 201.77 1199.37 2768.84 2382.91 4.78 10.47 9.38 25.50
Female (n:13) 25.70 19.39 29.83 192.44 242.84 112.38 2361.78 1764.03 1145.61 7.87 6.17 5.07 25.58

Ethnicity
Caucasian 24.29 40.86 33.25 117.49 275.14 199.92 1374.44 2443.75 2332.70 5.32 8.96 9.25 27.33
Black 24.04 33.07 26.87 13.36 8.48 5.97 871.19 550.10 390.07 2.60 3.09 2.89 22.73
Hispanic or other 24.99 42.58 18.26 154.50 85.49 73.23 2156.84 4238.48 737.31 7.51 17.67 2.89 12.33

Smoking
Non Smoker 26.14 58.19 29.57 74.50 154.08 130.45 1497.93 2463.81 2380.28 5.79 12.52 12.15 24.69
<10 packs 42.67 24.07 22.30 81.93 258.79 88.04 1585.58 2757.72 916.68 6.74 9.56 4.11 25.35
>10 19.21 34.96 34.54 143.63 304.79 229.24 1326.05 2626.25 2229.28 4.80 8.33 7.39 26.25

Alcohol
No Alcohol 29.23 60.87 43.60 57.79 158.41 86.25 1398.34 2733.73 1434.51 5.71 11.04 5.92 23.21
Social 29.05 28.94 20.11 137.16 252.52 266.81 1334.03 2210.38 3598.18 5.31 9.34 13.77 25.35
Heavy 13.58 18.39 26.73 168.58 445.44 259.73 1501.55 2824.19 1894.26 4.91 7.65 7.76 30.94

Location Of
Tumor

Tonsil 17.00 37.12 33.24 66.70 198.38 117.00 763.31 1661.65 1130.60 3.18 7.50 5.47 23.86
BOT 15.50 38.36 30.87 126.10 189.46 192.35 1025.94 2126.21 2825.55 3.87 9.30 10.56 26.54
Soft Palate 40.46 25.33 28.89 67.00 338.34 7.28 1313.13 2055.45 488.15 6.47 10.56 3.28 22.04
Posterior 35.99 99.31 31.37 194.31 312.01 278.25 3489.36 8285.52 1615.26 12.13 23.67 7.03 23.75
Overlapping 41.03 31.60 37.14 127.81 579.27 452.68 2169.05 3695.78 3532.29 7.75 8.11 13.72 27.27

Hpv
Positive 25.12 37.28 27.75 100.77 189.38 170.72 1376.81 1696.25 2285.45 5.73 7.02 9.28 28.01
Negative 28.62 46.87 39.48 75.22 329.76 154.66 1256.59 3490.03 1538.60 5.06 12.24 6.39 23.51
n/a 17.78 41.04 35.52 184.46 289.60 257.41 1658.75 3317.86 2538.07 5.26 12.12 9.39 24.51

Differentiation

Well 62.30 7.98 .3636 75.94 1392.63 155.45 2459.24 6017.02 310.91 9.15 4.50 1.82 32.03
Moderate 28.71 37.46 29.44 116.78 103.07 187.14 1646.38 1495.39 3124.95 6.49 5.60 11.80 21.27
Poor 18.73 50.83 41.57 95.20 252.88 154.50 1205.46 2881.12 1719.40 4.50 11.02 6.81 23.78
Undiff 14.85 38.32 27.68 137.21 256.19 222.52 1081.09 2933.54 1596.62 3.95 13.13 7.11 30.79

Ajcc
7 Staging

T1 37.53 34.45 32.72 86.59 428.64 12.51 3057.45 2544.49 835.32 28.33 4.68 3.50 13.81
T2 6.34 33.34 12.77 131.98 185.00 162.98 797.70 2251.12 682.30 3.52 8.58 3.99 28.33
T3 29.58 46.59 44.46 97.09 163.27 125.39 1264.57 2156.40 2832.00 4.87 9.60 12.18 27.28
T4 24.21 45.75 33.05 135.52 373.51 373.49 1527.93 3672.62 3256.58 5.28 14.23 10.07 26.79
N0 29.75 23.77 32.89 95.57 522.64 113.56 1512.05 2870.39 6088.58 5.90 6.15 30.28 25.34
N1 24.99 16.57 13.18 131.94 285.60 163.20 1712.47 1691.06 786.07 6.37 6.59 4.36 27.47
N2a 11.54 44.93 33.54 99.86 94.17 235.17 795.79 1225.86 2370.51 3.42 5.92 6.35 18.52
N2b 22.95 44.66 15.78 140.03 178.07 312.86 1392.75 3041.01 2016.61 5.11 14.69 7.60 25.04
N2c 33.07 68.57 84.92 102.17 44.39 31.50 1579.58 2189.85 2529.08 5.55 7.49 9.09 29.87
N3a 24.03 70.00 27.41 105.88 493.27 221.04 1314.31 6382.21 1580.05 4.93 20.30 7.14 30.37
Nx 21.10 24.07 19.07 126.49 341.33 147.16 1439.00 1156.37 1025.47 6.86 4.75 5.03 17.86
M0 20.98 29.86 33.77 117.54 298.81 202.49 1349.87 2026.73 1715.13 5.23 7.57 7.16 27.43
M1 41.20 158.62 28.41 38.96 169.04 7.48 1013.05 9684.81 492.24 5.18 29.81 3.29 25.51
Mx 26.06 62.22 27.73 144.46 71.39 169.99 1824.58 3421.94 3765.54 5.84 14.44 13.82 20.19
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Table 4. Cont.

SIRI PLR SII NLR PNI
Pre-
Treatment 3 Months 6 Months Pre-

Treatment 3 Months 6 Months Pre-
Treatment 3 Months 6 Months Pre-

Treatment 3 Months 6 Months Pre-
Treatment

Ajcc
8 Staging

T1 37.54 34.45 32.72 86.59 428.64 12.51 3057.45 2544.49 835.32 11.98 4.68 3.50 13.81
T2 6.34 33.34 12.77 131.98 185.00 162.98 797.70 2251.12 682.30 3.52 8.58 3.99 28.33
T3 29.58 46.59 44.46 97.09 163.27 125.39 1264.57 2156.40 2832.00 4.87 9.60 12.18 27.28
T4 24.21 45.75 33.05 135.52 373.51 373.49 1527.93 3672.62 3256.58 5.28 14.23 10.07 26.79
N0 29.75 23.77 32.89 95.57 522.64 113.56 1512.05 2870.39 6088.58 5.90 6.15 30.28 25.34
N1 12.50 15.07 14.19 220.35 355.47 252.51 1246.60 2009.14 1110.16 3.81 7.76 6.40 22.60
N2a 10.41 47.67 41.52 64.33 91.21 153.71 1080.14 1444.49 1637.63 4.23 6.00 5.57 11.56
N2b 25.59 60.31 11.15 128.07 221.06 652.08 1462.76 4558.55 4060.68 5.33 22.25 14.11 27.60
N2c 29.68 56.42 104.46 152.48 58.29 44.35 1921.61 1916.73 3673.00 6.42 6.08 11.45 27.86
N3a 36.28 195.58 60.44 22.42 261.00 35.23 1161.97 14,162.25 2927.39 4.39 40.45 9.44 28.22
Nx - 29.83 19.20 - 7.32 6.08 - 466.76 376.52 - 2.76 2.28 15.00
N1 36.11 36.54 25.15 36.23 37.53 33.45 1834.10 820.64 551.32 7.84 4.25 2.65 24.25
N2 19.85 43.06 32.35 125.45 126.61 213.07 818.66 1605.68 2157.33 3.27 6.74 6.41 29.43
N3 3.62 28.14 19.15 244.98 570.70 267.49 1568.20 3788.86 1243.22 5.84 13.59 6.56 33.00
N 21.10 21.19 18.95 126.49 508.33 288.23 1439.00 1501.17 1674.43 6.86 5.74 7.77 26.68
M0 20.98 29.86 33.77 117.54 298.81 202.49 1349.87 2026.73 1715.13 5.23 7.57 7.16 27.43
M1 41.20 158.62 28.41 38.96 169.04 7.48 1013.05 9684.81 492.24 5.18 29.81 3.29 25.51
Mx 26.06 62.22 27.73 144.46 71.39 169.99 1824.58 3421.94 3765.54 5.84 14.44 13.82 20.19

Treatment Intent
Curative 24.51 42.30 32.07 106.10 249.51 187.40 1344.55 2523.72 2184.06 5.20 9.61 8.69 25.53
Palliative 22.36 8.73 - 210.43 350.29 - 2145.17 4134.33 - 7.05 12.02 - 25.32

Primary
Treatment

Chemoradiation 24.96 40.97 32.85 130.96 278.00 236.48 1648.40 3098.54 2966.08 6.22 11.13 11.34 29.40
Surgery 22.23 41.90 31.29 102.16 236.28 138.33 1200.21 2214.22 1402.03 4.36 8.72 6.03 22.71
RT 53.70 - - 11.82 - - 884.54 - - 6.13 - - 22.03
Chemo 16.19 0.80 - 114.40 140.95 - 974.36 456.69 - 4.28 1.54 - 38.55

Adjuvant
Treatment

None 25.63 32.91 33.86 122.93 253.69 239.40 1644.82 2119.68 3056.96 6.16 8.13 11.69 27.65
CRT 20.38 43.03 32.00 113.75 248.34 143.20 1202.04 2309.15 1438.63 4.25 9.05 6.18 20.54
Surgery 62.15 140.38 16.71 112.51 244.76 9.13 1844.93 10,391.99 506.74 9.73 31.90 1.86 40.56
RT 30.63 23.79 - 13.60 425.88 - 1009.05 4091.68 - 4.38 16.67 - 37.33
Chemotherapy 2.45 1.53 1.04 133.02 213.35 155.38 707.88 1638.09 419.54 3.08 5.80 2.08 40.27

Margin
Negative 24.52 23.77 19.02 99.02 318.56 168.88 1150.93 1367.67 895.73 4.17 5.41 4.26 31.32
n/a 24.45 55.13 41.95 122.66 161.32 171.17 1571.42 3133.41 2847.21 5.85 12.33 10.97 25.28
Positive 23.92 25.02 21.55 106.02 383.01 225.86 1203.28 2252.86 1695.84 4.96 7.32 7.01 22.68

Recurrence
No 14.73 30.17 30.93 113.48 164.98 191.79 1044.07 1227.30 2267.51 4.17 6.17 9.06 27.74
Yes 28.79 48.27 18.99 167.81 500.54 210.18 1468.14 4531.35 1222.10 5.21 15.03 5.91 28.12
n/a 36.86 118.27 91.94 72.02 201.41 48.68 1990.49 8565.98 4194.39 7.48 24.14 12.66 20.16
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Table 4. Cont.

SIRI PLR SII NLR PNI
Pre-
Treatment 3 Months 6 Months Pre-

Treatment 3 Months 6 Months Pre-
Treatment 3 Months 6 Months Pre-

Treatment 3 Months 6 Months Pre-
Treatment

Location Of
Recurrence *

Primary Site 21.85 38.79 26.04 252.40 437.04 98.01 1322.54 3557.62 909.84 3.95 10.47 4.48 27.72
Neck 55.07 61.77 32.67 19.19 57.32 11.62 1427.66 1354.85 775.20 5.86 7.33 3.36 26.98
Both 4.02 62.65 4.94 240.94 839.74 380.83 1603.75 7847.63 1913.25 5.97 25.04 8.38 24.51
n/a 33.52 13.02 19.85 21.38 244.35 241.36 1676.14 1959.92 1070.04 5.41 8.15 6.68 41.02

Death **
Yes 28.84 54.42 42.70 143.79 342.88 255.44 1650.57 3726.64 4025.86 5.97 13.53 15.00 25.79
No 21.40 33.45 26.61 95.24 205.23 152.47 1256.99 1961.08 1238.27 4.95 7.60 5.44 25.38

Death Of
Disease

Yes 29.72 32.11 18.70 205.28 600.45 392.34 1857.69 5031.72 3361.56 6.34 16.03 7.73 32.61
No 27.96 76.73 56.69 77.90 85.32 175.58 1443.46 2421.55 4413.37 5.60 11.03 19.25 20.07

Siri: systemic inflammatory response index, plr: platelet-to-lymphocyte ratio, sii: systemic immune-inflammation index, nlr: neutrophil-to-lymphocyte ratio, pni: prognostic nutritional
index, ajcc: american joint committee on cancer; * significance seen for pre-treatment siri level, three-month post-treatment levels of nlr, sii, and siri, and six-month post-treatment levels
of siri; ** significance seen for six-month post-treatment levels of sii.
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4. Discussion

This retrospective project aimed to evaluate the role the inflammatory indexes, SIRI,
PLR, SII, NLR, and PNI have on head and neck cancer prognosis. These inflammatory
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indexes have been well described in the literature in the context of cancer incidence and
prognosis [1,2,8]. However, there has not been a definitive consensus regarding their role
in head and neck cancer [17]. Other effective prognosis indicators in head and neck cancer
include TNM (Tumor, Node, Metastasis) staging and HPV-positive status of head and
neck cancer [18].

SIRI is calculated by multiplying neutrophils by the ratio of monocytes/lymphocytes [12].
SIRI has been shown to be an independent predictor of disease-specific survival in head and
neck squamous cell carcinoma [12]. SIRI was also shown to be a predictor of local, regional,
and distant recurrence-free survival [12]. It is seen as an effective prognosis indicator in head
and neck cancers [18]. On that note, our findings on SIRI were particularly robust regarding
locoregional recurrence. We found that pre-treatment SIRI was positively predictive in
determining locoregional recurrence (p = 0.031). SIRI taken at three months post-treatment
was also found to be positively predictive of locoregional recurrence (p = 0.007). Finally,
SIRI taken at six months post-treatment was also found to be positively predictive of
locoregional recurrence (p = 0.008). This is consistent with the previous literature stating that
pre-treatment SIRI levels are a predictor of local and regional recurrence-free survival [12].
This study builds on the existing literature by showing that SIRI taken at three-month and
six-month intervals after treatment was significantly predictive of locoregional recurrence.

SII is calculated by multiplying platelet count by neutrophil count/lymphocyte
count [19]. SII has been used as a prognosis predictor in several cancers, including cer-
vical, colorectal, bladder, lung, and liver cancer [19]. A high SII in head and neck cancer
patients prior to receiving treatment has been shown to be predictive of decreased overall
survival and more advanced tumor status [12]. Our results did not show the significance
of the prognosis effectiveness in pre-treatment levels of SII. However, there was signifi-
cance using post-treatment SII levels in both recurrences, which was taken at three months
post-treatment (p < 0.0005), and, survival which was taken at six months post-treatment
(p = 0.027).

NLR, which is the neutrophil-to-lymphocyte ratio, and PLR, which is the platelet-to-
lymphocyte ratio, are inflammatory markers that have been shown to have prognostic
value in several cancers [20]. Higher pre-treatment PLR and NLR values are associated
with poor survivability in pancreatic, gastrointestinal, bladder, and ovarian cancers [20].
Elevated pre-treatment PLR and NLR have been associated with poor survivability in head
and neck cancer patients, regardless of treatment modality (surgery or chemotherapy) [20].
NLR levels taken at three months post-treatment were also found to be positively predictive
of locoregional recurrence (p = 0.005). Again, we did not find significance with the pre-
treatment levels of NLR, which most of the existing literature focuses on. We did, however,
find significance in the three-month post-treatment NLR level. It should be noted that we
did not find significance in both pre-treatment and post-treatment levels of NLR.

Finally, PNI, the prognostic nutritional index, is calculated from the serum albumin
concentration and the total lymphocyte count in the peripheral blood [21]. A low PNI
has been shown to be associated with worse overall survival in patients with esophageal
cancer [21]. Furthermore, a low PNI has been shown to be significantly associated with poor
overall survival in patients with head and neck cancer, although it was not a significant
indicator of disease-specific survival [22].

The limitations of this study are that it is a single-center retrospective chart review
with only 172 patients. Our study was underpowered to find significance for pre-treatment
levels of several of the inflammatory indexes in locoregional recurrence and overall survival.
Despite these limitations, this study signifies a notable addition to the literature, displaying
the value of post-treatment levels of inflammatory indexes as a prognosis and recurrence
indicator in head and neck cancer.

This study built on the existing literature showing the value of inflammatory indexes
as a prognosis indicator in head and neck cancer. Much of the literature has focused on
utilizing pre-treatment levels of inflammatory indexes; this study uniquely examined both
pre-treatment and post-treatment values (measured at three- and six-month intervals). This
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study also demonstrates the value of using inflammatory indexes to evaluate locoregional
tumor recurrence in head and neck cancer. Our study indicates that SIRI taken at both three
and six months post-treatment and NLR and SII at three months post-treatment were found
to be predictive of locoregional recurrence. Other findings include that SII was the only
inflammatory index to show a significant correlation with post-treatment levels and overall
survival. Overall, we have uniquely highlighted the value post-treatment inflammatory
indexes may have as prognosis and locoregional indicators for head and neck cancer.

5. Conclusions

This study suggested that post-treatment levels of several inflammatory indexes, par-
ticularly SIRI, NLR, and SII, may be useful in determining the long-term outlook and
recurrence of head and neck cancer following treatment. Specifically, SIRI taken at both
three and six months post-treatment and NLR and SII at three months post-treatment
were found to be predictive of locoregional recurrence. Furthermore, SII was the only
inflammatory index to show a significant correlation with post-treatment levels and overall
survival. This builds on the existing literature that primarily focuses on pre-treatment
levels of inflammatory indexes and their prognosis value for overall survival. Addition-
ally, it highlights the need for future studies to evaluate further the role post-treatment
inflammatory index levels have on future recurrence and overall prognosis of head and
neck cancer.
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