
Baseline Pan-Immune-Inflammation Value is Associated with 
Clinical Outcome in Patients with Recurrent or Metastatic 
Head and Neck Cancer Treated with Immune Checkpoint 
Inhibitors

Head and neck cancer, arising from the mucosal tissue 
of the oral cavity, nasal cavity, larynx, pharynx, pa-

ranasal sinuses, and salivary glands, is a heterogeneous 
disease, accounting for more than 650,000 new cancer di-
agnoses and 330,000 deaths globally per year, and repre-
senting the seventh most frequent cancer worldwide.[1, 2] 
Chemotherapy, primarily using platinum based regimens, 
combined with surgery or radiation, is the standard treat-

ment for local advanced head and neck cancer. Howev-
er, approximately 50% of patients with locally advanced 
head and neck cancer develop recurrence or metastasis.[3] 
Furthermore, treatment options are limited and the me-
dian overall survival (OS) is no more than 1 year.[4] The EX-
TREME phase 3 study demonstrated that a combination of 
platinum-based chemotherapy and Cetuximab, a mono-
clonal antibody targeting the epidermal growth factor re-
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ceptor, achieved improved disease control and prolonged 
the OS of patients with recurrent or metastatic head and 
neck cancer (R/M HNC), compared with chemotherapy 
alone.[5] The recently published KEYNOTE-048 trial pro-
vided strong evidence for new treatment programs, with 
the application of immune checkpoint inhibitors (ICIs), 
either alone or in combination.[6, 7] However, response 
rates of only 13–18% to programmed death-1 (PD-1) in-
hibition were observed and higher early mortality for ICIs 
was reported compared with the active control arms in 
patients with platinum-resistant disease.[8-10] In the KEY-
NOTE-048 study, the progression free-survival (PFS) rate 
at 12 months was 17% in the overall population of pa-
tients who were treated with Pembrolizumab alone or in 
combination with chemotherapy, suggesting that only a 
small proportion of patients would benefit from ICIs.[6, 7] 
The objective response rates (ORRs) in studies carried out 
in China were 40%[11] and 15%.[12] Considering the low sur-
vival rate of patients with late-stage HNCs, the decision 
for salvage therapy must be individualized, with manage-
ment that involves well-informed patients resulting in the 
best outcomes, and reduced cost burden and mortality. In 
addition to investigating new drugs and treatment com-
binations, there is an urgent need to identify simple, con-
venient, and feasible factors to improve prognostication 
and treatment selection.

The pan-immune-inflammation value (PIV), a recently de-
veloped biomarker, integrates different peripheral blood 
immune cell sub-populations (neutrophils, platelets, 
monocytes, and lymphocytes), and has a great potential to 
comprehensively represent patient immunity and systemic 
inflammation. It has been proven that the PIV is a strong 
predictor of outcomes in advanced cancer patients receiv-
ing surgery, traditional chemotherapy, ICIs, and targeted 
therapy for breast cancer, colorectal cancer, metastatic 
melanoma, and other advanced cancers.[13-19] However, 
no study on the role of the PIV in R/M HNC has been per-
formed.

The present study aimed to evaluate the prognostic power 
of the PIV, including all the immune inflammatory popula-
tions from peripheral blood with a proven prognostic rel-
evance in patients with R/M HNC treated with ICIs.

Methods
Our retrospective database was built to include all patients 
with R/M HNC treated with ICIs in Panyu central hospital 
between July, 2018 and April, 2022. Demographic features, 
Eastern Cooperative Oncology Group performance sta-
tus (ECOG PS), anthropometric measures (weight, height, 
and body mass index (BMI)), the sites of the primary tu-

mor, baseline lactate dehydrogenase (LDH) levels, and the 
baseline PIV were recorded or calculated together with the 
best response to ICIs and survival data. The patients' clini-
cal features (such as fever, rash, and arthritis), past medical 
history (including concomitant hematological malignan-
cies and current use of corticosteroids), and the results of 
blood tests, stool tests, urinalysis, chest x-rays, or comput-
ed tomography, were thoroughly evaluated. Patients with 
such causes of abnormal blood tests were excluded.[20] The 
PIV was calculated using the following equation [neutro-
phil count (103/mL) × platelet count (103/mL) × monocyte 
count (103/mL)]/lymphocyte count (103/mL).[13-19] This study 
was approved by the Ethics Committee of Panyu Central 
Hospital, Guangzhou, China, in accordance with the Dec-
laration of Helsinki and our editorial ethics policy. The writ-
ten forms of informed consent for individual patients were 
not required since the study was retrospective, and the 
data was anonymized or maintained with confidentiality.

Statistical Analysis
Descriptive statistics were presented as the median, inter-
quartile range (IQR; 25th–75th percentile) and standard errors 
for continuous variables, and frequency and percentages for 
categorical variables. Fisher's exact test and the Mann–Whit-
ney U test were performed to compare baseline characteris-
tics as appropriate. The 75% PIV quartile value was used as 
the cut-off for PIV, based on PIV quartiles (Fig. 1). The 75% 
PIV value was 940.27. The patients were classified into a high 
PIV or low PIV group according to the 75% PIV value. OS was 
defined as the period from treatment initiation to the last 
follow-up and/or death, and PFS was defined as the period 
between treatment initiation to disease progression and/or 
death. Survival analyses were conducted using Kaplan–Meier 
analyses, and comparisons of survival times between prog-
nostic subgroups were carried out using the log-rank test. 
Multivariate analyses were conducted using Cox-regression 
analyses and the hazard ratio (HR) was calculated together 
with the 95% confidence interval (CI). All statistical tests were 
2-sided and P values lower than 0.05 were considered statisti-

Figure 1. Overall survival (a) and progression-free (b) according to 
PIV quartiles.
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cally significant. The statistical analyses were performed us-
ing SPSS, version 26.0 (IBM Corp., Armonk, NMY, USA). 

Results

Participants' Characteristics
The patients’ demographic, clinical, and behavioral charac-
teristics are shown in Table 1. A total of 57 patients suffer-
ing from R/M HNC were included in this retrospective, ano-
nymized study, with a higher prevalence of males (87.7%) 
and a median age of 56 years old. Cancer entities were het-
erogeneous, comprising oral cancer (n=5), oropharyngeal 
carcinoma (n=9), hypopharyngeal carcinoma (n=14), and 
nasopharyngeal carcinoma (n=29), with a higher occur-
rence rate of 50.9%. Twenty-four patients (42.1%) received 
at least second line treatment. The choice of ICIs was based 
on the patient's own financial situation. Finally, Triprimab 
was most frequently prescribed (n=27, 47.4%) and only six 
patents chose Pembrolizumab because of its expense.

Relationships between Patient Clinical 
Characteristics and Pretreatment PIV
Table 2 presents the demographic and treatment charac-
teristics of the 57 included patients, of whom 42 (73.7%) 
and 15 (26.3%) were stratified into the low and high PIV 
groups, respectively. Patients with a high PIV tended to 

have an elevated LDH (> upper limit of normal (ULN)) 
(p=0.011) and a significantly lower BMI (< 18.5) (p=0.002) 
compared with those in the low PIV group. The groups did 
not differ significantly in terms of treatment lines and pri-
mary cancer sites. 

Survival Analysis
The patients were followed up for a median of 12 months 
(range, 1.5 to 50). During the follow up period, 27 patients 
died and 35 patients experienced disease progression. The 
1-year PFS and OS rates for all patients were 55.3% and 
64.1%, respectively, and the OS rate was significantly lower 
in the high PIV group than in the low PIV group (OS: 40.0% 
vs. 73.1%, p=0.03), whereas the PFS did not differ signifi-
cantly (PFS: 40.0% vs. 61.1%, p=0.151) (Fig. 2).

Table 1. Baseline patient characteristics of the study population

Clinical feature n (%)

Age (median, range) 56 (23.82)
Sex 
 Male 50 (87.7)
 Female 7 (12.3)
ECOG PS 
 0-1 14 (24.6)
 2 43 (75.4)
Immunotherapy agent 
 Carelizumab 6 (10.5)
 Triprimab 27 (47.4)
 Tislelizumab 7 (12.3)
 Sindillimab 11 (19.3)
 Pembrolizumab 6 (10.5)
Primary tumor 
 Oral 5 (8.8)
 Oropharynx 9 (15.8)
 Nasopharynx 29 (50.9)
 Hypopharyngeal 14 (24.6)
Line of treatment 
 1 33 (57.9)
 2 or later 24 (42.1)

Table 2. Comparison of baseline characteristics in the PIV low and 
high groups

  Low PIV group High PIV group p

Age    0.131
 <56 17 10 
 >56 25 5 
Sex   0.07
 Male 39 11 
 Female 3 4 
ECOG PS   0.825
 0-1 10 4 
 2 32 11 
Immunotherapy agent   0.797
 Carelizumab 4 2 
 Triprimab 21 6 
 Tislelizumab 4 3 
 Sindillimab 8 3 
 Pembrolizumab 5 1 
Primary tumor   0.525
 Oral 5 0 
 Oropharynx 7 2 
 Nasopharynx 20 9 
 Hypopharyngeal 10 4 
Lines of treatment   0.677
 1 25 8 
 2 or later 17 7 
LDH levels   
  Normal  31 5 0.011
 >ULN 11 10 
Smoking   0.713
 Yes  7 3 
 No  35 12 
BMI   0.002
 <18.5 3 7 
 >18.5 39 8 
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Analysis of Prognostic Factors
The results of univariate and multivariate analyses per-
formed to identify prognostic factors for PFS and OS are 
shown in Table 3 and Table 4, respectively. 

The univariate analysis (Table 3) revealed significant asso-
ciations between a high PIV and poor OS (HR 2.33, 95% CI 
1.06–5.13, p=0.035). ECOG PS (HR 3.74, 95% CI 1.12–12.51, 
p=0.032), LDH levels (HR 2.30, 95% CI 1.08–4.90, p=0.031), 
primary tumor site (HR 1.94, 95% CI 1.13–3.15, p=0.016) 
and lines of treatment (HR 2.45, 95% CI 1.13–5.28, p=0.023), 

all of which were associated with a significantly decreased 
OS. Significant associations of LDH levels (HR 2.44, 95% CI 
1.25–4.78, p=0.009), primary tumor site (HR 1.79, 95% CI 
1.13–2.84, p=0.013) and lines of treatment (HR 2.58, 95% CI 
1.32–5.07, p=0.006) with PFS were observed, too. 

In the Cox multivariate analysis (Table 4), high PIV was asso-
ciated with worse OS (adjusted HR 2.52, 95% CI 1.09–5.81; 
p=0.003). In addition, ECOG PS (adjusted HR 6.89, 95% CI 
1.95–24.33, p=0.003), LDH levels (adjusted HR 2.18, 95% CI 
0.99–4.80, p=0.053), primary tumor site (adjusted HR 3.27, 
95% CI 1.51–7.08, p = 0.003), and lines of treatment (ad-
justed HR 3.43, 95% CI 1.51–7.78, p=0.003) were associated 
with survival outcomes. ECOG PS (adjusted HR 3.01, 95% CI 
1.20–7.52, p=0.019), LDH levels (adjusted HR 2.49, 95% CI 
1.23–5.04, p=0.011), primary tumor site (adjusted HR 2.65, 
95% CI 1.45–4.83, p = 0.001) and lines of treatment (adjust-
ed HR 4.05, 95% CI 1.89–8.68, p<0.001) were identified as 
prognostic factors for PFS.

Discussion
ICIs have played an important role in the treatment of pa-
tients with R/M HNC. However, the curative effect of this 
treatment in different patients remains to be clarified. 
Prognostic factors for ICIs have yet to be defined. There-
fore, we focused on patients with R/M HNC who received 

Figure 2. The association between the PIV and overall survival (a) 
and progression-free survival (b) assessed using the Kaplan–Meier 
method and a log-rank test.

Table 3. Univariate analyses for overall survival and progression free survival

Variables  OS   PFS

  HR (95%CI)  p HR (95%CI)  p

Age 1.06(0.49-2.29)  0.88 0.99(0.50-1.94)  0.970
Gender 0.86(0.26-2.87)  0.81 0.81(0.28-2.31)  0.691
Smoking 1.04(0.39-2.75)  0.93 1.16(0.50-2.65)  0.734
BMI 0.61(0.25-1.52  0.29 0.98(0.40-2.36)  0.956
ECOG  3.74(1.12-12.51)  0.032 2.18(0.90-5.28)  0.084
Primary tumor 1.94(1.13-3.15)  0.016 1.79(1.13-2.84)  0.013
Lines of treatment 2.45(1.13-5.28)  0.023 2.58(1.32-5.07)  0.006
LDH 2.30(1.08-4.90)  0.031 2.44(1.25-4.78)  0.009
PIV 2.33(1.06-5.13)  0.035 1.68(0.82-3.46)  0.156

Table 4. Multivariate analyses for overall survival and progression free survival

Variables  OS   PFS

  HR (95%CI)  p HR (95%CI)  p

ECOG 6.89 (1.95-24.33)  0.003 3.01 (1.20-7.52)  0.019
Primary tumor 3.27 (1.51-7.08)  0.003 2.65 (1.45-4.83)  0.001
Lines of treatment 3.43 (1.51-7.78)  0.003 4.05 (1.89-8.68)  <0.001
LDH 2.18 (0.99-4.80)  0.053 2.49 (1.23-5.04)  0.011
PIV 2.52 (1.09-5.81)  0.003 /  /
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ICIs and analyzed the associations between outcomes and 
clinical parameters obtained in routine clinical practice. In 
the present study, we found that a high PIV was associated 
with poor clinical outcomes in patients with R/M HNC. We 
propose that the baseline PIV, derived from simple routine 
blood tests, should be used as a predictive or prognostic 
marker for the efficacy of ICIs in these patients.

Prior treatment effects on tumor cells mean that recurrent 
cancer has a higher likelihood of tumor cells infiltrating 
the tissue, and is multifocal.[21] The choice of salvage treat-
ment is often limited because of such prior therapy and the 
increasing morbidity of re-treatment. The costs of treat-
ment must be measured against the anticipated quality 
and quantity of life recovered, even in cases of resectable 
disease. A systematic review revealed that Nivolumab was 
not cost-effective compared with chemotherapy for R/M 
HNC, in which Nivolumab was compared with “standard” 
therapy, based on three Markov modeling studies evalu-
ating the cost effectiveness of Nivolumab for R/M HNCs.
[22-25] From the perspective of American patients, as payers, 
first-line Pembrolizumab monotherapy in patients with 
combined positive scores (CPS) ≥ 1, and Pembrolizumab 
combination therapy in the overall R/M HNC population 
are cost-effective.[26] However, Pembrolizumab is not likely 
to be a cost-effective strategy in China.[27] At present, do-
mestic immunotherapy drugs have been reduced in price; 
however, their status in recurrent metastatic head and neck 
tumors is unclear, with only phase I/II studies being carried 
out involving a very small number of enrolled patients.[11, 

12] Based on cost effectiveness research, it is important and 
necessary to select patients who would benefit from ICIs.

A number of prognostic and predictive factors for ICI effica-
cy have been studied. Human Papillomavirus (HPV) positiv-
ity is proposed to be predictive of a better response to ICIs 
in head and neck squamous cell carcinoma (HNSCC) be-
cause of the less immunosuppressive environment in HPV 
positive tumors.[28, 29] Indeed, some trials reported higher 
response rates in patients with p16 and/or HPV positive 
tumors when treated with Pembrolizumab, Durvalumab, 
and Nivolumab.[10, 30, 31] However, in the KEYNOTE-040 and 
KEYNOTE 055 studies, these differences in response were 
not observed, and in the clinically most relevant KEYNOTE 
048 study, the benefit from Pembrolizumab was observed 
independently of p16 status.[7, 32, 33] The prognosis of HPV 
infection and p16 positivity are still unclear in non oropha-
ryngeal HNC and at present, routine testing is not recom-
mended.[34] Based on the results of the KEYNOTE-048 study, 
Pembrolizumab is recommended in R/M HNC with com-
bined positive scores (CPS) > 1, leading to compulsory and 
mandatory CPS testing in patients with recurrent or meta-
static disease.[7] In the KEYNOTE-040 study, programmed 

death ligand 1 (PD-L1) expression was only evaluated in 
tumor cells and the thresholds of ≥ 1%, ≥ 5%, and ≥ 10% 
showed no clear correlation with improved survival out-
comes.[10] An increased benefit of Nivolumab compared 
with that of standard of care in patients with programmed 
cell death 1 ligand 1 (PD-L1)-negative disease was observed 
during longer follow-up.[35] In the EAGLE-trial, PD-L1 status 
was determined on tumor cells only and cut-offs of ≥ 25% 
and ≥ 1% were used, showing no benefit of Durvalumab 
alone or in combination with Tremilimumab in PD-L1 posi-
tive patients.[9] The inconsistent results of trials investigat-
ing ICIs in HNC indicate that it remains unclear which PD-L1 
cut-off and detection method best serve as a biomarker in 
HNC. A high tumor mutational burden (TMB), which is es-
timated from whole exome sequencing or comprehensive 
gene panels, is thought to provide a high number of neo-
antigens and thus enhances the immunogenicity of the 
tumor, thereby improving the response to ICIs. The TMB 
correlates significantly with the objective response rate to 
anti-PD-1 or anti-PD-L1 therapy based on a landmark anal-
ysis of 27 tumor types.[36] However, the results of research 
on the TMB in R/M HNC are conflicting. The cut-off points 
were different and one was evaluated in plasma samples.
[37, 38] Moreover, studies have shown that tumor infiltrating 
lymphocytes and circulating immune cells have the po-
tential to serve as prognostic and predictive biomarkers in 
HNC.[39, 40] Increasing numbers of predictive biomarkers for 
ICIs in HNC are being investigated.[41] However, in our opin-
ion, these biomarkers are obscure, complicated, and diffi-
cult to apply. There is still a long way to go from research to 
mature clinical practice. The routine determination of these 
biomarkers remains challenging and they also require vali-
dation in prospective trials. Taken together, the role of these 
indicators is not clear and the detection technology is not 
mature. Furthermore, such unconventional examinations 
are expensive, increasing the financial burden of patients. 

PIV is a recently developed biomarker that is based on pe-
ripheral blood cell counts, and integrates different subsets 
of peripheral blood immune cells, i.e., neutrophils, plate-
lets, monocytes, and lymphocytes. Considering that it 
might combine immunity and systemic inflammation, PIV 
was deemed to be a  powerful and robust predictor of out-
comes in cancer patients receiving surgery, conventional 
chemotherapy, targeted therapy and especially ICIs.[13-19] 
PIV plays a very important role in predicting the efficacy 
of ICIs in advanced cancer.[17] In this study, most patients 
had renal cell carcinoma (n=39, 32.5%), non-small cell lung 
cancer (n=32, 26.7%), or melanoma (n=22, 18.7%); how-
ever, only five patients had HNC. Patients with a higher PIV 
had significantly decreased OS (7.75±1.64 vs. 18.63±4.26 
months, p=0.037) compared with those with a low PIV. 
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Combined with LDH (normal vs. higher than normal) and 
ECOG PS, PIV can distinguish patients who would gain a 
survival benefit from ICIs.[17] Moreover, in a study of the PIV 
in patients with metastatic melanoma, a high PIV was also 
associated with primary resistance to both immunotherapy 
(odds ratio [OR]: 3.98; 95% CI 1.45–12.32; p=0.005) and tar-
geted therapy (OR: 8.42; 95% CI 2.50–34.5; p<0.001); thus, 
the PIV might guide the treatment decision process and 
the development of novel first-line treatment strategies.[18] 
More interestingly, in patients with breast cancer treated 
with neoadjuvant chemotherapy, the low PIV group had 
significantly better disease-free survival and OS than those 
in the high PIV group (p=0.034, p=0.028, respectively).[15] 
In line with the above mentioned studies, we showed that 
patients with R/M HNC with a high PIV had a poor survival 
outcome. Furthermore, to the best of our knowledge, this 
is the first study to report the PIV as a reliable predictor of 
OS in patients with R/M HNC. In contrast to the above men-
tioned markers, the PIV is a simple, readily available, and in-
expensive marker. The tests to detect peripheral blood im-
mune cells are mature and robust. More importantly, they 
are routine tests carried out at no extra cost to the patient, 
which are cheap, convenient, and stable, and thus have a 
great clinical prospects.

Several limitations of this study should be discussed. First, 
the study’s retrospective nature and the small patient 
numbers made it difficult to draw definitive conclusions. 
Second, we were unable to adjust for tissue PD-L1 levels 
because of insufficient data in most cases. Our cohort in-
cluded a heterogeneous group of patients and most of 
our patients were treated with ICIs in the later stages be-
cause of reimbursement and financial issues. However, de-
spite these limitations, we demonstrated the potential of a 
simple biomarker derived from the complete blood count 
data and basic clinical variables in patients with R/M HNC 
treated with ICIs. Subject to validation in prospective stud-
ies, we believe that the PIV is a promising biomarker for the 
efficacy of ICIs.

Conclusion
In conclusion, this study demonstrated that a high baseline 
PIV was associated with poor survival after ICI treatment in 
patients with R/M HNC. We propose that the baseline PIV 
could be used as a predictive or prognostic marker for the 
efficacy of ICIs in these patients. Further studies are needed 
to determine the value of the PIV in the context of other 
biomarkers of checkpoint therapy.
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