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Outline of this presentation 

• Highlight why cervical screening is important 

 

• Recent changes in NHSCSP and rationale behind it 

 

• HPV vaccines and prevention of cervical cancer 

 

• Diagnostic updates 

1.  use of IHC in current practice (including p16, Ki67) 

2. CGIN 

3. SMILE 

4. changes in FIGO staging 

 

 

 

 



Why cervical screening is important 

• To prevent women from dying of cervical cancer 

 

• To detect pre cancerous lesions and prevent cancer 

 

• To detect HPV infection in the cervix and follow up these patients 

 

• Easy 10 minute test, non invasive procedure, freely and readily 

available in the UK 

 

• At least 5000 cases of cervical cancers are prevented every year in 

the UK due to screening 

 

 



Cervical cancer is the 4th most common 

cancer in females in the UK 



Cervical cancer facts 



Who is at risk of developing cervical cancer 

You're still at risk of cervical cancer if: 

 

• you have had the HPV vaccine – it does not protect you from all types 

of HPV, so you're still at risk of cervical cancer 

• you have only had 1 sexual partner – you can get HPV the first time 

you're sexually active 

• you have had the same partner, or not had sex, for a long time – you 

can have HPV for a long time without knowing it 

• you're a lesbian or bisexual – you're at risk if you have had any 

sexual contact 

• you're a trans man with a cervix  

• you have had a partial hysterectomy that did not remove all of your 

cervix 

 

 

https://www.nhs.uk/conditions/vaccinations/hpv-human-papillomavirus-vaccine/


Survey done by Roche Diagnostics in the UK 



NHSCSP current testing age and intervals 

Chart showing age range and when you'll be invited for 
screening 

Age When you're invited 

under 25 up to 6 months before you 
turn 25 

25 to 49 every 3 years 

50 to 64 every 5 years 

65 or older only if 1 of your last 3 tests 
was abnormal 

 

 



Era before Primary HPV Testing  

• Until November 2019 all women who had smears were screened by 

screeners. If a low grade abnormality was detected then the sample was sent 

for HPV testing. If high risk HPV was positive with low grade abnormality then 

referred to colposcopy 

 

• If the sample was HPV negative with a low grade abnormality repeat testing 

is done according to protocols. Some cases need discussion at the 

Colposcopy MDT meeting to have a follow up plan 

 

• If a high grade abnormality was detected on screening then referred to 

colposcopy straightaway 

 

• If an abnormality was found on colposcopy then a biopsy is taken 

  

• Depending on the biopsy result either DLE or follow up is planned 



Why change to Primary HPV testing 



HPV FACTS 

• Most men and women — about 80 percent of sexually active people — are 

infected with HPV at some point in their lives, but most people never know 

they have the virus  

• Around the world, 466,000 women are reported to develop cervical cancer 

each year, and 225,000 die from the disease. Eighty to eighty-five percent of 

these deaths occur to women in developing countries. Most of these deaths 

occur in Sub-Saharan Africa, South Asia and Latin America. 

• HPV is the most common STD 

• Although HPV is the most common sexually transmitted infection, HPV-

related cancers are not common in men. 

• Certain men are more likely to develop HPV-related cancers: 

• Men with weak immune systems (including those with HIV) who get infected 

with HPV are more likely to develop HPV-related health problems. 

• Men who receive anal sex are more likely to get anal HPV and develop anal 

cancer 

 



Transmission of the HPV  

How human papillomavirus (HPV) is spread 

• Many types of HPV affect the mouth, throat or genital 

area. They're easy to catch. 

• You do not need to have penetrative sex. 

• You can get HPV from: 

 any skin-to-skin contact of the genital area 

 vaginal, anal or oral sex 

 sharing sex toys 

 

 HPV has no symptoms, so you may not know if you have it! 

 



HPV Prevalence and Incidence 

 

• Although the global HPV prevalence was estimated to be approximately 12%, 

higher prevalences were noted in sub-Saharan Africa (24%), eastern Europe 

(21.4%), and Latin America (16.1%). 

 

•  In many developing nations, cervical cancer is the leading cause of cancer 

mortality among women. Worldwide, it is the second most common cause of 

cancer mortality among women.  

 

• A cytologic screening of the cervix in more than 400,000 women supported a 

higher incidence of HPV in young women. This study found that the rate of 

HPV infection in women younger than 30 years is double that in women older 

than 30 years 

 



HPV and cytology in relation to age [n=9,596]  

HR HPV  

HPV 18  

HPV 16  

LSIL/ASCUS 

HSIL 

UNSAT 



HPV & Cervical Cancer  

• HPV is now recognized as an aetiological agent for multiple anal-

genital, head and neck, and possibly skin cancers  

 

• Cervical cancer is the fourth most common cancer in women 

worldwide 

 

• There is compelling evidence that HPV infections clear in 90% of 

infected women, regardless of the presence or absence of abnormal 

cytology  

 

• Cervical cancer prevention is directed at preventing HR-HPV infection 

by type-specific vaccines and/or identification and removal of cervical 

precancerous lesions 



High Risk and Low Risk types of HPV 

 

• There are more than 100 types of HPV 

• Some are high risk and the others are low risk for cancer 

• Fourteen high-risk HPV types (HPV-16, -18, -31, -33, -35, -39, -45, 

-51, -52, -56, -58, -59, -66, and -68) 

• Some HRHPV types are tested by current machines 

• HPV16, HPV18 or other high risk types responsible for about 70% of 

all cervical cancers 

• Low risk HPV types (HPV6, HPV11) 

• Not tested by machines as they can’t cause cervical cancer and also 

the diseases they cause are treatable (eg;Genital warts) 

 



Why primary HPV testing 

 

• As of July 2019, the Netherlands and Turkey are the only 

European countries with fully implemented national HPV-based 

cervical cancer screening. Italy, Sweden and Finland have already 

implemented HPV-based screening in several regions, and several 

other countries are at various stages of implementation.17 Sep 2019 

 

• The highest estimated incidence rates are in sub-Saharan Africa, 

Melanesia, Latin America and the Caribbean, south-central Asia and 

south-east Asia. In the most developed countries, the primary 

economic burden of HPV disease is related to the early detection and 

management of precancerous lesions 



Why Primary HPV Testing 

Infection with a high-risk strain of the human papillomavirus has been 

established as a necessary but insufficient cause of cervical cancer.  

 

This has led in recent years to the inclusion of HRHPV testing as an 

adjunct to cytology in organised cervical screening programmes.  

 

In the English programme HRHPV testing has been used  

since 2011 to help manage women with low grade cytology  

abnormalities and as a follow up test of cure in  

women who have received treatment.  



Why primary HPV testing 

 

 

Four large European randomised controlled trials have considered 

 the use of HRHPV testing as a primary screening test.   

 

Compared to cytology, HRHPV testing has been shown to reduce 

 the risk of developing cervical cancer through increased sensitivity 

 for underlying disease.  

 

As natural history work suggests that at least 10 years elapses 

 between acquiring HRHPV and developing cancer, the high negative predictive value 

of HRHPV testing and lower false negative rate means screening intervals can be 

lengthened in women who test negative for HRHPV.  

 

In addition, detailed modelling studies based on the ARTISTIC 

 trial have since shown primary HRHPV screening to be cost effective.  



Primary HPV testing in the UK 

 

• In the next 25 years, the epidemiology of cervical cancer in England, 

UK, will change.  

• Additionally, the proportion of women screened regularly is 

decreasing and women who received the HPV vaccine are due to 

attend screening for the first time.  

• In England, UK, women vaccinated against human papillomavirus 

(HPV) in 2008 at age 17 years have been invited to screening for the 

first time in 2016–17. 

• With primary HPV testing not only will cohorts of women entering the 

screening programme have a lower risk of cervical cancer, but the 

sensitivity of the screening test to precancer will be increased 



Why change to primary HPV testing? 

Summary 
 

• Test is more sensitive than cytology 

 

• More high grade abnormalities will be detected than cytology and will 

save more lives 

 

• HR-HPV has a lower false negative rate compared to cytology 

 

• Younger women vaccinated with HPV vaccine are now entering the 

screening age and primary HPV test is more appropriate for them 

because the incidence will be lower 

 

• If the test is negative very unlikely to develop cancer within next 5 

years. 



Why change to primary HPV testing? 

• PHE has stated that the screening programme 

needs to change in order to:  

 
1- allow large capacity labs to be created 

 

2- lower the cost per test 

 

3- allow longer intervals between tests 

 

4- address the national shortage of cytology staff 

 

5- improve abnormal detection rates 

 



 

Roche Cobas® 4800 HPV  
 



Current Practice in the UK 

 

• Changing to Primary HPV Testing required major service 

reconfiguration 

• As all women will be first tested for HPV and only the 

HRHPV positive cases will be screened (less than 15%) 

compared to the 100% smears screened previously now 

we need considerably less staff for screening 

• 8 labs selected through a bidding process and services 

were moved to these labs.  

• Geographical areas were defined for these labs and 

samples needed to be transported to these labs 

 

 



Service redesign requirements 

 

• Efficient transportation from the point of collection to the 

testing lab 

• Developing IT links between hospitals 

• Buying larger machines for HPV testing  with larger 

capacity 

• Training staff for the new programme requirements 

• Funding by PHE 

• Make sure quality is maintained and uninterrupted service 

is provided to women during transition period 



Current practice in the UK 
• All samples are tested for HPV first 

• Only positive samples are screened by screeners.  

• Abnormal smears with borderline/low grade or high grade 

abnormalities are referred to colposcopy 

• Normal cytology with HRHPV positive cases  and Test of Cure cases 

are also referred  

• In colposcopy any abnormalities will be biopsied 

• Cervical biopsies with high grade abnormalities usually will have 

DLEs. 

• Cancers will have hysterectomies or re excisions and further 

treatment depending on the stage 

• All non correlation cases will be discussed at the monthly Colposcopy 

MDTM to plan further management 



Primary HPV testing Pathway 

 



HPV Vaccines 

Depending on the types of HPV the different vaccines 

protect against vary: 

• The HPV bivalent vaccine (Cervarix) will only protect against HPV 16 

and 18. 

• The HPV quadrivalent vaccine (Gardasil) will protect against HPV 

types 6, 11, 16, and 18. 

• The HPV 9-valent vaccine, recombinant (Gardasil 9) can prevent 

HPV types 6, 11, 16, 18, 31, 33, 45, 52, and 58 

• Two-dose Gardasil nine vaccination (ie, the nine-valent vaccine),  

protects against HPV types that cause about 90% of cervical cancers 

compared with the bivalent and quadrivalent vaccines that protect 

against about 70% of cervical cancers. 

 



Cervical cancer can be prevented! 
• As a public health policy, HPV immunisation will deliver the biggest 

reduction in cervical cancer diagnosed.  

• Provided vaccine uptake is maintained, and even without the 

introduction of the nine-valent vaccination, cervical cancer rates in 

women aged 25–34 years will decrease by more than 50%.  

• Introduction of the nine-valent vaccine from 2019 would decrease 

cancer rates by a further 36% in women aged 25–29 years and 28% 

in those aged 30–34 years by 2036–40.  

• However, in the next 25 years, the vaccination strategy will have no 

direct effect on women born before 1991 who were not vaccinated 

before HPV exposure.  

• In the short term, the timeliness of the introduction of HPV primary 

screening into the screening programme will be the most important 

determinant of the potential reduction in the number of cervical 

cancers diagnosed among unvaccinated women. 



Update on cervical Pathology 

• CIN 1,2,3 and invasive SCC  

• CGIN and invasive adenocarcinoma 

• SMILE and invasion 

• Use of IHC in cervical pathology 

• FIGO reporting updates 



NHS CSP 



CIN 1,2,3 

Cervical Screening Programme: Histopathology 

reporting handbook 

 

• Updated 15 November 2019 

• Two tier system – low and high grade abnormalities 

• Low grade – CIN1 

• High grade – CIN2 & CIN3 

 



CIN 1,2,3 and SCC 



BAGP recommendations on using p16 



P16 

• Based on the concept that HPV-mediated transformation 

is triggered by dysregulated expression of the viral 

oncogenes E6 and E7 in basal and parabasal cells, p16 

immunohistochemistry was hypothesized to distinguish 

between transforming and nontransforming HPV 

infections. 

 

• Only the block positive p16 expression pattern was 

defined as a hallmark of HPV-dependent transformation 

and thus considered as p16 positive. 

 

 



Use of P16 in diagnosing cervical dysplasia 

• p16 staining in the immature metaplastic squamous epithelium is 

typically patchy with sparing of the basal premalignant and malignant 

lesions of the cervix 

• Patchy p16 staining in normal cervical squamous epithelium. 

• Diffuse/block positive expression of p16 in HSIL. 

• The p16 staining meets the criteria of continuous basal positivity with 

upward extension to the lower one-third of the epithelial thickness, 

qualifying as diffuse/block positive. Note that this does not necessarily 

determine lesion grade, which should be assessed morphologically 

• up to 50% of LSIL (HPV/CIN1) is also p16 positive; p16 

immunohistochemistry does not replace conventional grading. 

https://www.thebagp.org/download/bagp-ukneqas-c1qc-project-interpretation-guide-2018/
https://www.thebagp.org/download/bagp-ukneqas-c1qc-project-interpretation-guide-2018/


Use P16 

1.When the H & E morphological differential diagnosis is 

between pre cancer and a mimic of this: 

 Immature squamous metaplasia 

 Atrophy 

 Reparative epithelial changes 

  tangential cutting 

 

2.When  H & E morphological diagnosis is CIN2 or above to 

clarify the situation: 

 If P16 is negative then its not a high grade lesion 

 It could be a low grade lesion or non HPV associated 

pathology 



Use P16 

3. When there is professional disagreement and the DD 

includes CIN 

 

4. When the biopsy is CIN1 or lower but HRHPV positive/ 

cytology shows high grade dyskaryosis/ borderline smear 

with HRHPV positive or borderline in glandular cells - these 

cases are at risk of missing high grade disease 

 

Note p16 use is not recommended otherwise in routine 

practice 



P16 in normal squamous epithelium and in 

immature squamous metaplasia 



Abnormal expression in squamous epithelium 



P16 Use in low grade and high grade lesions 



P16 and SCC 



P16 in glandular epithelium 



High Grade Cervical Glandular intraepithelial 

Neoplasia (HG CGIN) 



P16 in Cervical Adenocarcinoma 



Ki 67 

• Similar to p16, Ki-67 is overexpressed in CIN 2/3, SCC, 

adenocarcinoma in situ and adenocarcinoma 

• However, in contrast to p16, Ki-67 is also overexpressed in the basal 

cells of normal squamous mucosa and in benign proliferative lesions, 

including basal cell hyperplasia of the squamous mucosa 

• Therefore, a combination of p16 and Ki-67 immunostaining is 

recommended for specificity in distinguishing LSIL versus HSIL from 

its mimickers, as opposed to using each immunostaining marker 

alone 



Ki 67 in assessing dyspalsia 



Ki 67 in dysplastic cervical epithelium 



Use of P16 and Ki 67 to diagnose dysplasia 

in cervix 



P16 and Ki67 in High grade lesions 



Combined p16 and Ki67 

• Immunostaining may improve the diagnostic 

reproducibility and accuracy of the CIN lesion. 

•  Previous studies have demonstrated that p16 

and Ki-67 are co-expressed in almost 100% of 

cases of high-grade squamous and glandular 

lesions, and these markers are rarely co-

expressed in normal or benign lesions of cervical 

epithelial lesion  



HG CGIN (WHO - AIS) 

• We don’t diagnose Low Grade CGIN (WHO-EGD) 

• HGCGIN is associated with transforming HRHPV 

infections 

• 1% of insitu lesions 

• 50% associated with high grade squamous abnormalities 

• HG CGIN types: 

  1- Endocervical types 

  2- Intestinal type (goblet cells present) 

• P16 positive, Ki67 high, negative for CK14  and P63 

• Can progress to invasive adenocarcinomas 



Intestinal type and endocervical type HG 

CGIN 



Benign mimics of CGIN and adenocarcinoma 

• TEM 

• Endometriosis 

• Microglandular hyperplasia 

• Inflammatory atypia 

• Mesonephric remanants 

• Endocervical hyperplasia 

• Tunnel clusters 

• Deep cervical glands 

• Endocervicosis 

• Atypical oxyphil metaplasia 

 



Benign mimics of CGIN and adenocarcinoma 

•     Adenomyoma 

• • Radiation effects 

• • Ectopic prostate 

• • Arias-Stella effect 

• • Florid cystic endosalpingiosis 

• • Cautery artefact 

• • Mullerian papilloma 

• • Villous adenoma 



SMILE (Stratified Mucin producing 

Intraepthelial LEsion) 
• Stratified mucin-producing intraepithelial lesion (SMILE) is an 

uncommon premalignant lesion of the uterine cervix . It is thought to 

arise from the reserve cells of the transformation zone throughout the 

full epithelial thickness of a lesion, with some overlap with the 

architecture of squamous intraepithelial lesion (SIL) or 

adenocarcinoma in situ (AIS)  

• SMILE is characterized by several histopathological features, 

including epithelial stratification, diffuse mucin production throughout 

the epithelial layers, and an absence of classic gland formation ; 

nuclear atypia, hyperchromasia, mitosis, and apoptotic bodies are 

often observed in the lesion, which is similar to other forms of 

intraepithelial neoplasia including usual-type AIS of the endocervical 

glandular epithelium. 



SMILE 

• There is limited information available on the involvement 

of high-risk HPV in the pathogenesis of SMILE  

• However, P16 positive and Ki67 high 

• Negative for P63 and CK14, DPAS positive 

• SIL and AIS may coexist with SMILE, which is not 

surprising given their association with HPV infection 

• it may also be confused with reactive endocervical 

glandular cells that tend to have finely dispersed nuclear 

chromatin with prominent nucleoli, in contrast to the cells 

in SMILE that exhibit increased nuclear density with 

inconspicuous nucleoli. 

• High grade lesion and treated like HG CGIN 



SMILE 



SMILE 



Invasive stratified mucin-producing 

carcinoma (i-SMILE) 
• invasive stratified mucin-producing carcinoma believed to 

be arising from SMILE 

• Similar morphological features  

• a recently recognized subtype of cervical 

adenocarcinoma (AC) developing in a background of a 

stratified mucin-producing intraepithelial lesion (SMILE).  

• Clinical and prognostic data on i-SMILE are limited 

• Clinically, i-SMILE may represent an aggressive tumor 

with early recurrent disease and substantial risk of distant 

metastatic disease, especially to the lungs. 



FIGO 2009 



FIGO 2009 



FIGO staging changes from 2009 to 2018 



FIGO staging update for cervical cancer 

• Previous 2009 and current 2018 FIGO staging systems 

are slightly different 

• Until now FIGO staging system was mainly based on 

clinical examination 

• In 2018 this approach has been changed to include 

imaging (r) and pathology (p) findings  

• Revised 2018 FIGO staging: 

1. The horizontal dimension is no longer considered in 

defining the upper boundary of stage1A carcinoma 

2. The diagnosis of stage 1A1 and 1A2 is made on 

microscopic examination of the entire lesion in a margin 

negative specimen 



FIGO 2018 

• Revised 2018 FIGO staging: 
3.  If the margins of a cone biopsy are positive then the patient is given a 

stage 1B1 

1. Stage 1B has been subdivided into 1B1,1B2 and 1B3 based on the 

size of the lesion 

2. Incudes nodal status; positive nodes upsatge any tumour to stage 

111C; 

  111C1- pelvic node involvement 

  111C2- para aortic node involvement 



FIGO 2018 

• BAGP advised to use FIGO 2018 from 1/1/2020 

in the UK 

• For consistency in data collection by NHSCSP 

and cancer registry currently we have to 

document both 2009 and 2018 staging 

• Clinical management is currently based on FIGO 

2009 

 

 



Thank you! 

https://www.google.co.uk/url?sa=i&url=https%3A%2F%2Fwww.bucksfreepress.co.uk%2Fnews%2F4660043.buckinghamshire-health-authority-is-worst-in-england%2F&psig=AOvVaw38fDAO5Hhi3rr8pfjklejM&ust=1600442359361000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCPixycS-8OsCFQAAAAAdAAAAABAE

