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要旨 

To clarify the synergistic influence of HPV status and SCCA mRNA expression on HNSCC 

prognosis, HPV DNA presence and SCCA1 and SCCA2 mRNA expression were determined by 

polymerase chain reaction (PCR) and quantitative real-time reverse transcription-PCR, 

respectively, in 121 patients with primary HNSCC who were receiving curative treatment. 

Positive HPV status showed a significantly better prognosis than negative HPV status (P 

= 0.022). An elevated SCCA2/SCCA1 mRNA ratio was an independent predictor of disease 

recurrence (P = 0.007). Although no significant correlation between HPV status and the 

SCCA2/SCCA1 mRNA ratio was observed, HPV-negative patients with a high SCCA2/SCCA1 mRNA 

ratio (>0.27) had a significantly lower survival rate compared with HPV-positive patients 

and those with a low SCCA2/SCCA1 mRNA ratio (P = 0.001). Our findings revealed that both 

HPV status and the SCCA2/SCCA1 mRNA ratio are independently associated with prognosis in 

HNSCC. Patients with both a HPV-negative status and a high SCCA2/SCCA1 ratio may need more 

aggressive treatment and rigorous follow-up after treatment because of the high risk of 

recurrence. 
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緒言 

During the last decade, the strongest correlation between human papillomavirus (HPV) 

and head and neck squamous cell carcinoma (HNSCC) has been found in oropharyngeal squamous 

cell carcinoma, particularly tonsillar carcinoma, with HPV DNA present in up to 70% of 

studied patients.1-3 Furthermore, many studies have demonstrated that patients with 

HPV-positive oropharyngeal carcinoma have a better prognosis than HPV-negative 

oropharyngeal carcinoma.1 Nevertheless, there are few reports regarding the relationship 
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between HPV presence and other prognostic factors in patients with HNSCC. Squamous cell 

carcinoma antigen (SCCA) is a member of the family of serine protease inhibitors that map 

to the serine protease inhibitor (serpin) cluster at chromosome 18q21.3.4 Molecular 

studies have demonstrated that SCCA is transcribed by two almost identical genes (SCCA1 

and SCCA2). In previous studies, the correlation between prognosis and SCCA mRNA expression 

in the uterine cervix and head and neck has also been investigated.5-7 To clarify the 

synergistic influence of HPV status and SCCA on HNSCC prognosis, the present prospective 

study employed polymerase chain reaction (PCR) for HPV DNA detection and quantitative 

real-time PCR for SCCA1 and SCCA2 mRNA expression in patients receiving radical treatment. 

 

対象と方法 

One hundred and seventy-two patients with HNSCC provided written informed consent before 

being enrolled into this prospective study. Demographic and clinicopathologic parameters 

for each patient were collected at scheduled intervals during the follow-up period. After 

isolating DNA from the clinical fresh-frozen samples, the presence of HPV DNA was analyzed 

by PCR using the general consensus primer sets GP5+/GP6+ and MY09/11. Positive PCR products 

were purified and directly sequenced. Obtained sequences were aligned and compared with 

those of known HPV types in the GenBank database using the BLAST program. 

cDNA was synthesized from DNA-free total RNA after total RNA was isolated from frozen 

samples of HNSCCs. To estimate SCCA1 and SCCA2 genes expression, quantitative real time-PCR 

was performed with the ABI Prism 7300 Sequence Detection System and TaqMan PCR Master Mix 

II. Primers and TaqMan probes were used as previously described.7 Two standard curves for 

the SCCA1 and SCCA2 genes were generated by amplification of serial 10-fold dilutions of 

a plasmid pDNR-LIB carrying SCCA1 and SCCA2 cDNA, respectively. A linear relationship was 

found between the threshold cycle values plotted against the log of the copy number over 

the entire range of dilutions. For precise quantification, the SCCA1 and SCCA2 mRNA 

expression level of each sample was normalized using the expression of the β-actin gene. 

The quantitative value of SCCA1 or SCCA2 mRNA was described as each value relative to β

-actin mRNA (relative signal intensity, e.g. RSI: value of 100,000 × SCCA/β-actin).  

A Mann-Whitney U-test or Kruskal-Wallis test for continuous variables and Pearson’s 

Chi-square test or Fisher’s exact test for dichotomous variables were used to compare 

patients with and without mutations at baseline. Survival curves were estimated according 

to the Kaplan-Meier method, and survival distributions were compared using the log-rank 

test. Multivariate analysis for recurrence-free survival and disease- specific survival 

were performed using the Cox proportional hazards model. Analyses were performed using 

the SPSS statistical package. 
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結果 

Prevalence of HPV in HNSCC 

Of the 172 registered patients, 38 were excluded from the study, since they did not meet 

eligibility criteria. The remaining 121 patients were eligible for investigation. The 

prevalence of HPV DNA in HNSCC was 28.1% (34/121). HPV DNA was most frequently observed 

in the oropharynx (18 of 38 cases, 47.4%). The palatine tonsil was the most common site 

in the oropharynx infected by HPV (15 of 22 cases, 68.2%). Among HPV-positive HNSCC samples, 

29 (85.3 %) were infected with HPV-16 and the others were infected with non-16 high-risk 

types, in particular, 2 with HPV-33, 1 with HPV-35, and 2 with HPV-58. There were no cases 

of HPV-18, and no multiple HPV infections were detected. 

Quantitative analysis of SCCA1 and SCCA2 mRNA expression in HNSCC 

Each expression of SCCA1 and SCCA2 mRNA in HNSCC was significantly higher than that in 

non-malignant tissue (P < 0.001 and P < 0.001, respectively), shown in Figure 1-A. HNSCC 

had a significantly higher value than non-malignant tissue for the SCCA2/SCCA1 mRNA ratio 

(P < 0.001, Figure 1-B). SCCA2 expression in samples with a high SCCA2/SCCA1 mRNA ratio 

was significantly increased and 3-fold higher than samples with a low SCCA2/SCCA1 mRNA 

ratio (median 2.10 × 102 vs 6.59 × 10, P = 0.001).  

(Figure 1) 

Prognosis in relation to HPV DNA presence and the SCCA2/SCCA1 mRNA ratio  

1) Impact of HPV DNA presence and SCCA2/SCCA1 mRNA expression ratio, respectively, on 

prognosis 

Kaplan-Meier analysis revealed that patients with HPV-positive HNSCC had better 

recurrence-free survival than patients with HPV-negative HNSCC (P = 0.022, Figure 2-A). 
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Of the various primary lesions, HPV-positive patients with oropharyngeal carcinoma had 

better recurrence-free survival than HPV-negative patients with oropharyngeal cancer (P 

= 0.037, Figure 3-A). Patients with a low SCCA2/SCCA1 mRNA ratio (≤0.27, n = 47) had better 

recurrence-free survival than patients with a high SCCA2/SCCA1 mRNA ratio (>0.27, n = 74) 

(P = 0.027, Figure 2-B). 

(Figure 2) 

 

2) Synergistic relationship between HPV presence and SCCA2/SCCA1 mRNA ratio in 

recurrence-free survival  

HPV-negative patients with a high SCCA2/SCCA1 mRNA ratio had significantly lower 

recurrence-free survival compared with both HPV-positive patients and HPV-negative/low 

SCC2/SCCA1 ratio patients (P < 0.001, Figure 2-C). In oropharyngeal carcinoma, 

HPV-negative patients with a high SCCA2/SCCA1 mRNA ratio also had a significantly decreased 

recurrence-free survival compared with HPV-positive patients or with those with a low 

SCCA2/SCCA1 mRNA ratio (P = 0.024, Figure 3-B) The final model of multivariate analysis 

using a Cox proportional hazards model for identification of independent risk factors of 

recurrence-free survival of HNSCC showed that female gender (P = 0.044; adjusted HR = 2.83; 

95% CI = 1.03-7.78), advanced T stage (P = 0.020; adjusted HR = 2.56; 95% CI = 1.16-5.66), 
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HPV-negative status (P = 0.005; adjusted HR = 5.97; 95% CI = 1.71-20.87), and a high 

SCCA2/SCCA1 ratio (P = 0.007; adjusted HR = 3.64; 95% CI = 1.42-9.30) were associated with 

a high risk of HNSCC recurrence. 

(Figure 3) 

 

考察 

In the present study, HPV DNA, mainly HPV-16, was detected in 28.1% of HNSCC cases. The 

recurrent-free survival in HPV-positive patients with HNSCC, including the oropharynx, 

was significantly better than in HPV-negative patients with HNSCC, which was consistent 

with previous study.1 SCCA1 and SCCA2 mRNA expression in HNSCC was 17-fold and 80-fold 

higher than in non-malignant tissues, respectively, suggesting that the high SCCA2/SCCA1 

mRNA ratio in HNSCC is due to elevation of SCCA2 mRNA expression. It seems that elevated 

SCCA2 expression might play a more important role in the progression of cancer and in 

protecting malignant cells from various therapies for HNSCC than previously envisaged. 

The present study indicated that patients with a high SCCA2/SCCA1 mRNA ratio had a poor 

prognosis and that a high SCCA2/SCCA1 mRNA ratio is associated with disease recurrence. 

These results suggest that the SCCA2/SCCA1 mRNA ratio has potential for predicting disease 

severity and response to treatment. To the best of our knowledge, this is the first study 

to perform absolute quantification of SCCA1 and SCCA2 from malignant and non-malignant 

tissue of the head and neck.  

Multivariate analysis on recurrence-free survival in the present study clearly indicated 

that in addition to tumor stage and gender, both HPV status and the SCCA2/SCCA1 mRNA ratio 

are independent prognostic factors for recurrence in HNSCCs. In addition, a HPV-negative 

status and/or a high SCCA2/SCCA1 mRNA ratio indicated a markedly increased risk of 

recurrence after initial radical therapy in patients with HNSCC, and a similar tendency 

was observed in patients with oropharyngeal carcinoma.  
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In conclusion, our findings provide evidence that both HPV status and the SCCA2/SCCA1 

mRNA ratio are independently associated with HNSCC prognosis. Positive HPV status and a 

low SCCA2/SCCA ratio are two independent factors for predicting good prognosis. On the 

other hand, patients with both high SCCA2/SCCA1 mRNA ratio and negative HPV status had 

HNSCC recurrence after radical treatment. The present results suggest that HPV-negative 

patients with a high SCCA2/SCCA1 mRNA ratio need more aggressive therapy and rigorous 

follow-up after treatment. 
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