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Objective: Recent data suggest that pretreatment HPV (Human papillomavirus) viral load is useful to predict the 
severity of intraepithelial lesions of the uterine cervix and formulate a treatment plan. However, the relationship 
between initial HPV viral load and prognosis of cervical cancer patients has not yet been clearly defined. The objective 
of this study was to determine whether HPV viral load has prognostic significance in patients with early stage cervical 
carcinoma treated by surgery. 
Methods: A retrospective review of all patients with early stage cervical carcinoma who underwent radical 
hysterectomy and pelvic lymphadenectomy at our institution from August 2003 to December 2007 was conducted. 
Patients were included only if they had pretreatment Hybrid Capture II test for HPV DNA detection. 
Results: We identified 34 patients who met the inclusion criteria. Two groups were identified: patients who had low 
HPV viral load (≤100 RLU) versus those who had high viral load (＞100 RLU). There were no differences in age, 
FIGO stage, histology, pathologic risk factors - tumor size, deep stromal invasion, lymph-vascular space invasion, 
parametrial extensions, vaginal margin involvement, and lymph node metastasis - and adjuvant CCRT. There was no 
significant difference of disease-free survival regard to pretreatment HPV viral load (p=0.7756).
Conclusion: In our study, survival was not significantly different between early stage cervical cancer patients who had 
low and high pretreatment HPV viral load. It seems that pretreatment HPV viral load may not be of help to predict 
disease prognosis.
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INTRODUCTION

  It is well known that some carcinogenic types of human 
papillomavirus (HPV) infection is associated with the 
development of cervical cancer and its precursors (cervical 
intraepithelial neoplasia grade 3, CIN 3).1-3 This infection 
tend to clear through the host immune system without 
treatment. Persistent infection with carcinogenic HPV types 
plays a major role in the development of CIN, and it may 
particularly be affected with high HPV DNA load as a result of 
viral replication.4-7 
  The Hybrid Capture II assay (HC II) detects NA of 13 
high-risk HPV types (16,18,31,33,35,39,45,51,52,56,58,59, 

68). Previous studies have shown that HPV DNA analysis 
using semi-quantitative polymerase chain reaction (PCR) 
may be useful in determining HPV load.8-10 The Food and 
Drug Administration (FDA) has approved the HC II using a 
liquid-based cervical smear preparation. 
  Several studies using HC II have reported that HPV DNA 
load levels were significantly increased in high-grade cervical 
lesions (CIN 2 or 3) compared to low-grade lesion11-13 
although a few investigators have failed to confirm this 
relationship.14,15

  While the HPV load may be an important predictor of the 
severity of CIN, the relationship between HPV load and 
prognosis of patients with cervical carcinoma has not yet been 
clearly defined. The purpose of this study was to determine 
whether pretreatment HPV load has prognostic significance 
in patients with early stage cervical carcinoma treated by 
surgery. 

MATERIALS AND METHODS

  We retrospectively reviewed the medical records of all 
patients with early stage cervical carcinoma who underwent 
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Table 1. Characteristics of 34 patients

Median age, years (range)
Histologic type, n (%)
   Squamous cell carcinoma
   Adenocarcinoma
   Adenosquamous carcinoma
   Small cell carcinoma
FIGO stage, n (%)
   IA1
   IA2
   IB1
   IB2
Median pretreatment HPV load,
 RLU ratio (range)
Mean tumor size, cm SD
Disease recurrence, n (%)
Dead of disease, n (%)
Median follow-up, months (range)

49.5 (32-70)

24 (70.6)
  5 (14.7)
  4 (11.8)
  1 (2.9)

  5 (14.7)
  2 (5.9)
19 (55.9)
  8 (23.5)
52.48
 (1.23-2398.86)
3.3±1.5
 5 (14.7)
 2 (5.9)
19.5 (1-45)

Table 2. Association between HPV load and clinico-pathologic char-
acteristics

Viral load

p valueLow
(≤100.0

RLU)

High 
(＞100.0

RLU)

Number of patients 18 16
Mean viral load, RLU 18.1±18.3 964.3±701.2 ＜0.001
Mean age, years 47.6±11.7  54.5±11.8 NS
Stage, n (%) NS
  IA1  3 (16.7)  2 (12.5)
  IA2  1 (5.6)  1 (6.3)
  IB1 10 (55.6)  9 (56.3)
  IB2  4 (22.2)  4 (25.0)
Histologic type, n (%) NS
  SCC 14 (77.8) 10 (62.5)
  AC  3 (16.7)  2 (12.5)
  ASC  1 (5.6)  3 (18.8)
  Small cell carcinoma  0 (0)  1 (6.3)
Pathologic risk factors, n (%)
  Tumor size ≥4 cm  5 (27.8)  4 (25.0) NS
  DSI ≥2/3  6 (33.3)  7 (43.8) NS
  LVSI 10 (55.6)  8 (50.0) NS
  Parametrial invasion  0 (0)  2 (12.5) NS
  VM involvement  1 (5.6)  0 (0) NS
  LN metastasis  3 (16.7)  4 (25.0) NS
Adjuvant CCRT, n (%)  3 (16.7)  5 (31.3) NS

SCC, squamous cell carcinoma; AC, adnocarcinoma; ASC, ad-
enosquamous carcinoma; DSI, deep stromal invasion; LVSI, 
lymph-vascular space invasion; VM, vaginal margin; LN, lymph 
node; CCRT, concurrent chemoradiation therapy

radical hysterectomy with pelvic lymphadenectomy and 
para-aortic lymph node sampling at our institution from 
August 2003 to December 2007. Patients were included only 
if they had pretreatment HC II for HPV DNA detection, and a 
total of 34 patients were enrolled in this study. 
  The Papanicolaou (Pap) smears were taken from exo- and 
endocervix using a Cytobrush (Digene Cervical Sampler, 
Digene Corp., Gaithersburg, MD, USA) in all patients. 
Specimens for HPV DNA testing were stored at -4oC and sent 
to the Laboratory Unit for high-risk HPV test using the Hybrid 
Capture II method.16 Viral load was expressed as relative 
lights unit (RLU) ratio of specimens. Solutions of high-risk 
HPV at 10 pg/ml served as positive controls. All RLU 
measurements of specimens were divided by RLU of 
appropriate positive controls to provide a ratio. Specimen 
ratio of ≥1.0 was regarded as positive for HPV DNA, while a 
ratio ＜1.0 was regarded as negative.16

  We stratified 34 patients positive for HPV DNA into two 
groups: low HPV load group (≤100 RLU) and high HPV load 
group (＞100 RLU). Two groups were then compared with 
respect to various clinico-pathological variables - age, 
histologic types, FIGO stage, tumor size, deep stromal 
invasion, lymph-vascular space invasion, parametrial 
invasion, lymph node metastasis, and adjuvant treatment. We 
also determined the time interval from completion of therapy 
to recurrence of disease and the relationship between viral 
loads and recurrence. 
  Statistical analysis of observed data was performed by 
utilizing SPSS for Windows (Version 12.0, SPSS Inc, Chicago, 
Ill, USA). Student T-test and chi-square test were applied for 
relationship between viral loads and clinical characteristics in 
two groups. Kaplan-Meier survival curves were compared 
using the log-rank test for disease-free survival. p values less 
than 0.05 were considered to be statistically significant. 

RESULTS

  The characteristics of 34 patients enrolled in this study are 
shown in Table 1. The median age was 49.5 years (range, 
32-70). Seven (20.6%) patients had FIGO stage IA and 27 
(79.4%) had FIGO stage IB. Histologically, 24 (70.6%) were 
squamous cell carcinoma, 9 (26.5%) were adenocarcinoma or 
adenosquamous carcinoma, and 1 (2.9%) was small cell 
carcinoma. Pretreatment HPV load was 52.48 RLU (range, 
1.23-2398.86). The median duration of follow-up for all 
patients was 19.5 months. Five (14.7%) patients experienced 
disease recurrence and two (5.9%) patients had died of 
disease.
  We identified two patient groups according to HPV load: 18 
patients with low viral load (≤100 RLU) and 16 with high 
viral load (＞100 RLU). Patients with low viral load had a 
mean pretreatment HPV load of 18.1 RLU compared with 
964.3 RLU for those who showed high viral load (p＜0.001). 
There were no differences among the groups with respect to 
age, FIGO stage, adjuvant treatment, and pathologic factors 
such as tumor size, histology, deep stromal invasion, 
lymph-vascular space invasion, parametrial invasion, vaginal 
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Fig. 1. Disease-free survival according to pretreatment HPV load.

margin involvement, or lymph node metastasis (Table 2). 
  We did not observe any statistically significant difference in 
disease-free survial between low and high viral load groups 
(p=0.7756, Fig. 1). 

DISCUSSION

  In this study, we observed that pretreatment HPV load did 
not have prognostic significance in patients with early stage 
cervical carcinoma and high viral load did not reflect 
unfavorable outcome. 
  Several molecular methods are used to detect and quantify 
HPV DNA namely, direct probe methods (southern blot), 
signal amplification (Hybrid Capture II), and target amplifi-
cation (polymerase chain reaction, PCR) technology). The 
direct probe techniques offer the least sensitivity for detecting 
a specific DNA sequence, whereas the HPV DNA Hybrid 
Capture II (HC) assay is the only HPV test with Food and 
Drug Administration (FDA) approval at this time that detects 
a group of 13 cancers associated HPV types, validates its 
sensitivity, and shows to be an accurate reproducible test.17-19 
The sensitivity of HPV testing by HC II for detection of 
cervical intraepithelial neoplasia (CIN) II and III varied from 
62 to 97%, specificity from 41 to 92% and positive predictive 
value from 6.7 to 13.7%, and is equivocal to PCR assays.19-24

  Several studies have evaluated the association between the 
HPV load and the severity of the cervical lesion.11-13 
Hernández-Hernández et al reported that the higher the viral 
load of HPV DNA infection observed, the higher the 
probability of being associated with grade of CIN (p＜0.001). 
In their study, the highest association with high viral load and 
CIN 2 or 3 was observed (OR=365.8). They concluded that a 
clear association between viral load of HPV DNA was 
determined by HC II assay and CIN grade.12 Park et al13 
reported similar results. They reviewed a total of 259 women 
who had CIN confirmed by cervical colposcopy-directed 
biopsy or conization, and showed the odds ratio of the 

development of CIN 2-3 was 9.0-9.6 in patients with high viral 
load. Recently, Park et al showed that patients with a 
pre-conization high-risk HPV load ≥100 RLU had a higher 
rate of persistent HPV infection and recurrence compared 
with HPV load ＜100 RLU.25 These findings support the fact 
that high HPV load is associated with high grade CIN (CIN 2 
or 3) and the use of HPV test as post-treatment surveillance 
tool is feasible in CIN. 
  However, to date, there have been few studies that have 
attempted to evaluate the prognostic impact of HPV load in 
patients with cervical cancer and the information available is 
limited. Riou et al reviewed 106 early-stage cervical cancer 
patients, and they showed that patients with no detectable 
HPV DNA had a higher risk of disease recurrence (p＜0.05) 
and distant metastasis (p＜0.01).26 Niloy et al reported a pilot 
study on the association between pretreatment HPV titer and 
survial. They reviewed 21 patients with cervical cancer who 
were treated by radiation therapy alone. They showed that 
those with higher pretreatment HPV titiers (＞1,000 RLU) 
had a higher complete response (p=0.022) and better survival 
(DFS, p=0.005; OS, p=0.012), and concluded that higher 
pretreatement HPV titers could be considered as a predictor 
of radiation therapy response and survival in cervical cancer.27 
  As mentioned above, the prognostic significance of pre-
treatment HPV load in cervical cancer is still controversial. 
We analyzed the clinical outcomes of 34 patients with early 
stage cervical cancer who were treated by radical hyste-
rectomy with pelvic/para-aortic lymphadenectomy. This study 
demonstrates that pretreatment HPV load did not correlate 
with pathologic risk factors. The survival analysis did not 
show any difference in disease-free survival between patients 
with high and low pretreatment HPV load. Our results thus 
differs from those of previous studies. It may be presumed 
that once malignant transformation is established, biologic 
characters of the tumor itself, such as size or grade, play a 
pivotal role in determining prognosis, rather than viral load. A 
potential limitation of our study is the small number of cases 
and selection bias, which is inherent in any retrospective 
study. 
  In summary, our data suggest that pretreatment HPV load is 
not associated with prognosis in patients with cervical cancer. 
However, the small number of patients in this study limits our 
power to demonstrate this. It seems that only a large-scale 
prospective study may provide clearer answers.
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