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HPV  molecular biology

HPV family and genotypes

Doorbar J et al.  Vaccine. 2012



Alpha Lr-HPV

• Associated with cutaneus and mucosal

genital lesions

• Recurrent respiratory papillomatosis

HPV  molecular biology

Alpha Hr-HPV 

associated with different neoplasia:

• Cervix, Vulva, Vagina, Endocervix

• Head and neck

• Anus

• Penis

• Oropharynx

Bosh FX et al.  Vaccine. 2013



HPV  molecular biology

Life Cycle of Hr-Risk HPVs in Cervical Epithelium

E6/E7 mediate proliferation of the basal and para-basal cells, facilitating 
lesion growth

Deregulation of E6/E7 expression is critical in determining 
neoplastic grade

Initial viral replication in the basal cells requires E1 and E2 
proteins.

Integration of the viral genome into the cell genome occurs in many high-grade lesions, 

Doorbar J et al.  Vaccine. 2012

Integration of the viral genome into the cell genome occurs in many high-grade lesions, 

although cancer can arise from cells exclusively containing episomes



HPV  molecular biology

Shulzhenko N et al. Trends in Microbiology. 2016

Progression of human papillomavirus (HPV) cervical infection to cancer 



HPV  molecular biology

Bosh FX et al.  Vaccine. 2013

Viral DNA can persist (probably) in the epithelial stem
cells at low copy numbers during latency



HPV  molecular biology

Natural history of HPV cervical infection

Moscicki A-B et al. Vaccine. 2012

Is confirmed an effective immune T-cell response in the 
cancer progression control 

CC are usually infiltrated by lymphocytes
(both CD8+ and CD4+ T cells) able to 

recognize the E6 and E7 HPV antigens

Patients affected by CC have probably a reduced or 
non-existent T-cell response to the antigens of 

detected HPV type

Infection by HPVs eludes the immune response by down-
regulation of multiple pathways, inhibition of Langerhans 
cell activation, and inadequate recruitment of Dendritic 

cells



HPV women Prevalence 
and Latency

HPV prevalence among women with normal HPV prevalence among women with normal 
cytology

90% in women with cervical intraepithelial 
neoplasia (CIN)

Maximum rates of HPV prevalence are observed in 
women less than 25 years

Forman D et al.  Vaccine. 2012



HPV and Cervix neoplasia

Cervical cancer incidence rate per 100,000 in 2008 (all ages) 

Forman D et al.  Vaccine. 2012



HPV and Cervix neoplasia

Jemal A et all Global cancer statistics. CA Cancer J Clin. 2011



HPV and Cervix neoplasia

Forman D et al.  Vaccine. 2012



HPV and Cervix neoplasia

Standard treatment Radical hysterectomy (RH)
Bilateral adnexectomy

Systematic  Pelvic lymph nodes (LNs) removal

Stage IA1 Depends on reproductive age � Abdominal total HysterectomyStage IA1 Depends on reproductive age

Stage IA2 – IIA2 
RH
Bilateral adnexectomy 
Systematic Pelvic LNs removal

Radiotherapy

Wiebe E et al. Int J Gynaecol Obstet. 2012

� Abdominal total Hysterectomy

� Large conization

� Radical Trachelectomy



• Metastatic involvement of LNs

• Parametrial involvement

• Positive surgical margins

Risk Factors for recurrences Unquestioned parameter to discriminate if 
performing or not adjuvant therapy after surgery

generally found in 0–29.3% of patients with early 

stages (FIGO IA1–IB1) 

12–61.8% of patients with locally advanced disease

HPV and Cervix neoplasia

• Primary tumor size more than 4 cm

• Lymphovascular space involvement 

• Pathological grading (GI, GII, GIII)

Wiebe E et al. Int J Gynaecol Obstet. 2012

12–61.8% of patients with locally advanced disease

(FIGO IB2–IIB)

Decrease the overall 5-year survival by 25%-60%

However even in non-metastatic LNs, recurrence rate reaches 10% to 

15%, affecting the pelvic area in more than 60% of cases

Ho CM et al. Gynecol Oncol. 2004 

Slama CM et al. Gynecol Oncol. 2013 



HPV and Cervix neoplasia

Probably.....
Potential intrinsic ability to neoplastic 

transformation of non-
atypical cervical cells infected by hrHPV and 

migrated via lymphatic drain

Macrometastases: tumour deposits >2.0 mm 
in size

Micrometastases: tumour deposits of 0.2–2.0 
mm in size; 

ITC: tumour deposits no larger than 0.2 mm

Doubts about their prognostic significance

Slama CM et al. Int J Gynecol Cancer. 2010



HPV and Cervix neoplasia

LNs detection of hrHPV-DNA

� Could be considered a possible marker of LNs

recurrence?

� Could estimate the oncological prognosis?

� Could be useful to choose the best surgical 

treatment, the necessity of adjuvant therapy?

Aim of our Study



Data Sources

� Interval time from 1986 to 2014

� Key search terms: • CC in combination with pelvic and para-aortic LNs metastases and LNs 

HPV-DNA detection

• Recurrence rate in combination with pelvic and para-aortic LNs metastases 

and LNs HPV-DNA detection

• Association between LNs metastases positive and LNs HPV-DNA 

detection

• Association between LNs metastases negative and LNs HPV-DNA detection

� Outcomes

• Evaluate the HPV-DNA prevalence in pelvic and para-aortic LNs and the

association between HPV-DNA detection and metastatic LNs involvement

• Evaluate the CC recurrence rate in the cohort of patients positive for HPV-DNA detection in

regional nodes after systematic LNs (both in metastatic and non-metastatic LNs)

• To understand the prognostic significance of HPV-DNA detection in regional node for the

identification of occult metastasis and for the risk stratification of the patients after

surgical treatment



Available Methods

Patients with first diagnosis of early stage CC form IA to IIB (early stages) 

Retrospective studies Formalin-fixed, paraffin-embedded tissue samples taken  

All patients were surgically treated according to international guidelines available at the time of 
the study performance

Retrospective studies Formalin-fixed, paraffin-embedded tissue samples taken  
from CC and regional LNs tissue

Perspective/Observational studies Fresh or frozen tissue samples taken from 
CC and regional LNs

We considered only the cases in which Authors reported positive HPV-DNA test in primary

cervical lesion in order to avoid a sub-cohort of patients in which LNs HPV status was not

comparable with the cervical one

Wiebe E et al. Int J Gynaecol Obstet. 2012



HPV-DNA extraction assay (LNs)

Available Methods

Manuscripts very heterogeneous

Very high sensitivity 
Genotyping

No localization of viral 
genome

Abreu,  et al. Virology Journal 2012

Moderate sensitivity, 

high specificity, 

time consuming,  

large amount of DNA, 

effective location of viral genoma

Moderate specificity

high sensitivity

This assay distinguishes 

between HR and LR groups,

but was not designed for 

genotyping single HPV

genome



Results

General features of the studies

34 studies met all the eligibility criteria for this systematic review

1989 (Fuchs et al.) and 2012 (Zhang et al)

23 retrospective 6 observational

5 perspective5 perspective

Overall sample size of 1401 patients

Considering as endpoint the validation of LNs HPV 
test as a new prognostic marker 15 studies were 

eligible

The remaining eligible manuscripts evaluated only 
the prevalence of HPV-DNA in metastatic and 

non-metastatic LNs



Results

General features of the sample



Results

1) HPV 16 (70.6%)

2) HPV 18 (13.5%)

3) HPV 33-31 (2.5,1.7%)

> 80%

Similar trendSimilar trend

1) M + 34.8%

2) M - 65.2%



Results

HPV-DNA prevalence in LNs with or without histological 
metastasis detection

HPV presence in pelvic and/or para-aortic LNs we found that the 
most representative genotype were HPV 16 (424 patients) and HPV 
18 (102 patients)

HPV positive LNs in the whole sample was 51% (725 
patients)

1) M+ / HPV + 50.6%

2) M- / HPV + 49.4%



Generally, many Authors showed that HPV-DNA was detectable in more than 50% of pelvic 
LNs independently from the metastatic involvement

Results

In the recent manuscripts there is a High correlation between LNs metastatic 
involvement and HPV-DNA presence

From 66.6% (Chan et al) to 100% (Slama et al)

Chan et al. J Clin Virol. 2005
Slama et al. Gynecol Cancer. 2009 

In patients with LNs HPV-DNA positivity, the rate of non-metastatic nodes 
resulted very different

From 35.7% by Hernadì et al. to 90.1% by Fule et al

Manuscripts before 2001

lower correlation rate between LNs HPV genome 
detection and metastasis

very heterogeneous  range of HPV genome detection when LNs 
histology resulted negative for metastasis

Hernádi Z et al. BJOG. 2003 

Füle et al. Gynecol Oncol. 2006



Results

Correlation of HPV LNs infection and cancer recurrence 

Only 15 studies, often reporting discordant results affected by the bias linked to 

the different techniques used, the non-homogeneous and comparable cohort 

Weak point

Large part of the manuscripts reported that the presence of HPV-DNA in LNs 

increase the risk of recurrences and reduce the overall survival

of patients investigated, small sample size

Strenght point



Results

The largest perspective study

• 116 patients with early stage cervical cancer

• Survival in groups LN M+ and LN HPV+M− did not differ statistically (p=0.37)

• The survival periods in these two groups differed when compared with LN HPV-M- patients (p<0.001)

• The presence of lymph node HPV DNA is an independent parameters correlating with survival 

and mortality risk.

HPV DNA in lymph nodes is an 
early sign of metastasis 

Lukaszuk et al. Gynecol Oncol. 2007



Results

Similar data were reported by Rolla et al, Nawa et al., Ikenberg et al., Park et al., Kobayashi 
et al., Sapy et al. and Hernadì et al

Hording et al. (24 patients), Baay et al. (50 patients), Czegledy et al. (31 patients)
Landro et al. (37 patients), Chan et al. (15 cases) and Fule et al. (150 patients)

reported no significant differences in recurrence or overall survival between
patients with positive and negative HPV-DNA LNs status



Conclusions

.....The dilemma persist

The HPV-DNA presence in 
pelvic LNs is related to the “scavengers” 

activity of immune cells

or it is related to the presence 
of micro-metastases or “future metastases” that 
cannot be detected through standard diagnostic 

procedures



Conclusions

The most unresolved dilemma is linked to the very different
features reported in cases in which histology showed negative
results but HPV test detected viral genome

Is it logical to consider patients with positive Is it logical to consider patients with positive 

LNs HPV status similar to the negative ones in 

estimating risk of recurrence and overall 

survival?

Thanks to few pioneer studies (Lukaszuk et al, Rolla et al) a correlation between HPV LNs status 

and worse prognosis has been highlighted

However Data are not sufficient to detect a cuse-effect relatioship between LNs HPV infection

(in metastases free LNs) and recurrence risk  



Conclusions

Many of these this studies are affected by numerous bias: 

� The use of HPV primers only for HPV 16  Genotype (or only for HPV 16 

and 18) 

� The retrospective design of the studies

� The use of non-fresh LNs material for the HPV detection 

� The non systematic execution of HPV test on all the removed LNs

� The small sample size

� The different techniques used  



Conclusions

Used techniques to detect HPV-DNA in LNs 
seem to be not sufficient to solve 

the question

Viral genome detection in squamous cells (able 
both to perpetuate the virus replication and to be 

Two different patterns of 
HPV LNs positivity

both to perpetuate the virus replication and to be 
subjected to oncological transformation) the HPV-

DNA positivity should be considered as an early 
sign of potential metastases

viral genome detection in non-
squamous cells (immune-endothelial) the HPV-
DNA positivity should be considered as a viral 

spread probably at low risk 
of LNs metastases recurrence. 

(PCR)



Conclusions

Accurate detection and localization of HPV-
DNA sequences (different from 

PCR that is able to detect the 
presence/absence of HPV-DNA)

Zhang et al
ISH is very sensitive for the detection of LNs 

micro-metastases in early-stage cervicalcancer.

ZHANG et al. ONCOLOGY REPORTS. 2012



Conclusions

It’s mandatory to define, through perspective long-term studies (with an 

adequate standardization of methods and sample size):

• the most appropriate LNs HPV-DNA detection techniques (PCR + ISH)

• the real role of LNs viral genome detection  in prognosis estimation

.....Moreover

Setting the cohort of high-risk

and low-risk patients which can benefit from 

different surgical–oncological strategies:

� Fertility sparing surgery 

� Systematic lymphadenectomy

.....Moreover

To estabilsh the real role of HPV detection in LNs 

could potentially improve the SLNs (sentinel nodes) 

technique in case of early stage CC



Thanks for your attention


