
CYTOLOGY FOR HPV SCREENING 

“NOT YET” THE TWILIGHT OF AN ERA

UNIVERSIT Y HOSPITAL HÔTEL -DIEU DE FRANCE

SAINT-JOSEPH UNIVERSIT Y,  BEIRUT,  LEBANON

Abir KHADDAGE, MD



‘Superstit ion is 

the bel ief in the 

causal nexus ’  

L. Wittgenstein 

CERVICAL CANCER: 
THE GREAT PARADIGM SHIFT IN 

SCREENING



INCIDENCE AND MORTALITY



CERVICAL CYTOLOGY

• Described by Papanicolaou in 

the 1940s

• Started being used in national 

screening programs in the late 

1960s

• Has reduced the mortality of 

cervical cancer in countries 

where resources are available 

despite moderate sensitivity



THE PARADIGM SHIFT

G. Peter Vooijs et al. Comprehensive Cytopathology, 3rd ed. 2008

• 1980s: High-risk HPV is a 

causative agent of cervical 

cancer

• 1990s: Persistent infection with 

hrHPV is a necessary cause of 

nearly all cases of cervical cancer

• Screening could be done by 

testing for HPV



HPV TESTING IS MORE SENSITIVE

N Engl J Med. 2007 Oct 18;357(16):1579-88.

• 10,154 women

• Sensitivity of HPV testing for cervical intraepithelial neoplasia of grade 2 or 3 was 94.6% 

whereas the sensitivity of Pap testing was 55.4%.

• The specificity was 94.1% for HPV testing and 96.8% for Pap testing.



HPV TESTING IS MORE SENSITIVE

British Journal of Cancer volume 107, pages 1917–1924 (2012)

• 6154 women in the control arm 

and 12 494 in the HPV arm 

• Women randomised to the HPV 

arms had increased CIN2+ 

detection compared with women 

randomised to the cytology arm



HPV TESTING IS MORE SENSITIVE

The Lancet Volume 383, Issue 9916, 8-14 (2014), Pages 524-532

HPV screening provides 60–70% greater protection against invasive cervical carcinomas 

compared with cytology.



HPV TESTING IS MORE SENSITIVE

The use of primary 

HPV testing 

compared with 

cytology testing 

resulted in a 

significantly lower 

likelihood of CIN3+ 

at 48 months



WHY IS HPV TESTING CONQUERING THE 

LAND OF SCREENING? 

The Bayeux Tapestry: 

William, Duke of Normandy conquers Britain

• HPV infection is an upstream event in the 

carcinogenesis; a negative HPV test provides 

greater and longer reassurance against 

cervical cancer

• Better sensitivity

• Better cost-effectiveness (longer screening 

intervals)

• Not subjective, can be automated and 

centralized



HPV TESTING HAS BECOME THE 

MAINSTAY OF THE GUIDELINES



HPV TESTING HAS BECOME THE 

MAINSTAY OF THE GUIDELINES

• Human papillomavirus (HPV) DNA 

testing is recommended in all 

resource settings for primary 

screening.

• This guideline does not

recommend the use of cytology in 

primary screening, but only as one 

alternative of reflex testing.

Journal of Global Oncology 3, no. 5 (October 01, 2017) 635-657



HPV TESTING HAS BECOME THE 

MAINSTAY OF THE GUIDELINES

• Primary hrHPV screening offers better reassurance of low cancer risk compared to cytology-only 

screening and can be considered as an alternative to both cytology alone and cotesting.

• The use of HPV 16/18 genotyping and reflex cytology achieves a reasonable balance of disease 

detection with the number of screening tests and colposcopies required to achieve that detection.



WHAT IS BEING DONE?

The landscape in Europe (2018 ) 

shows a progressive transition to 

the adoption of HPV primary 

testing in national screening 

programs

Chrysostomou, Andreas C et al. “Cervical Cancer 

Screening Programs in Europe: The Transition Towards 

HPV Vaccination and Population-Based HPV Testing.” 

Viruses vol. 10,12 729. 19 Dec 2018



‘One should 

die proudly 

when it  is no 

longer 

possible to 

l ive proudly’  

F. Nietzsche 

CYTOLOGY: 
WHERE DO WE GO FROM HERE?



HPV TESTING IS LESS SPECIFIC

• A negative HPV test is more 

reassuring than a negative 

cytological test

• Whilst HPV tests are less 

likely to miss cases of CIN 2+ 

and CIN 3+, these tests do 

lead to more unnecessary 

referrals. 

Cochrane Database of Systematic Reviews 2017, Issue 8. Art. No.: CD008587



HPV TESTING IS LESS SPECIFIC

• False-positive rates are higher for both primary hrHPV screening and 

cotesting. 

• Rates of colposcopy referral are higher, indicating a greater relative 

burden with hrHPV screening and potential differences in downstream 

consequences of treatment compared with screening cytology. 

• Unnecessary colposcopies can cause increased costs to the healthcare 

system

Melnikow et al. Other supporting document for cervical cancer: screening. 

JAMA. 2018;320(7):687-705



HPV TESTING IS LESS SPECIFIC

What are the downstream consequences of higher colposcopy and 

treatment rate?

• Harms of treatment of the cervix to remove precancerous cells include 

pain, bleeding, and harms related to fertility and subsequent pregnancy 

outcomes.

• Limited evidence suggests that, compared with abnormal cytology 

results, hrHPV test positivity may be associated with greater short-term 

psychological harm.

Melnikow et al. Other supporting document for cervical cancer: screening. 

JAMA. 2018;320(7):687-705



HPV TESTING IS NOT APPROPRIATE IN 

YOUNGER WOMEN



CYTOLOGY IS STILL NEEDED FOR REFLEX 

TESTING AND FOR COTESTING

Chrysostomou, Andreas C et al. “Cervical Cancer Screening 

Programs in Europe: The Transition Towards HPV Vaccination 

and Population-Based HPV Testing.”

Viruses vol. 10,12 729. (2018)



‘Et  tu ,  Brute?’

Julius Caesar

VACCINATION: 
THE YET TO BE REVEALED 

DEMISE OF CYTOLOGY? 



VACCINATION HAS LOWERED THE 

PREVALENCE OF CERVICAL LESIONS

• Current vaccines do not offer protection against all hrHPV types; screening will 

continue to be recommended.

• Vaccination has substantially reduced the prevalence of cervical lesions and 

this is becoming even more apparent as the first cohort of the vaccination era 

is coming of age.

• This decreased prevalence inevitably decreases the PPV of any screening test, 

since PPV is a function of prevalence.

Prev Med. 2017 May;98:5-14. 

Tota et al. Introduction of molecular HPV testing as the primary 

technology in cervical cancer screening: Acting on evidence to 

change the current paradigm.



WHY WILL CYTOLOGY ’S PPV DECREASE 

MORE THAN HPV TESTING?

• The reduced prevalence of abnormalities on cytology slides will lead to 

cytopathologist’s fatigue and impact the sensitivity of the test, further 

decreasing the PPV.

• The prevalence of low-grade lesions, inflammation and reactive atypias won’t 

be decreasing thus reducing the signal-to-noise ratio. Cytopathilogists could 

therefore make more mistakes.

• The context of reflex testing for triaging hrHPV positive cases, the prevalence 

will be artificially high and this problem won’t be of any relevance.

Prev Med. 2017 May;98:5-14. 

Tota et al. Introduction of molecular HPV testing as the primary 

technology in cervical cancer screening: Acting on evidence to 

change the current paradigm.



ابن سينا

THE CASE OF THE ARAB

WORLD

في الطبوبالتالي 

يجب علينا أن 

نعرف أسباب 

.المرض والصحة



CAN HPV TESTING BE USED ON SELF -

TESTING SAMPLES?

• When used with hrHPV assays based on polymerase chain 

reaction, testing on self samples was similarly accurate as 

on clinician samples.

• HPV testing done with a clinically validated PCR-based assay 

had similar accuracy on self-collected and clinician-collected 

samples in terms of the detection of CIN2+ or CIN3+ lesions. 

These findings suggest that HPV self-sampling could be used 

as a primary screening method in routine screening.

Polman et al. Lancet Oncol. 2019 Feb;20(2):229-238

Arbyn et al. BMJ. 2018 Dec 5;363:k4823



SELF-TESTING IS ADVANTAGEOUS FOR 

THE ARAB WORLD

• Khan and Woolhead (BMC Women’s Health, 2015) have undergone an 

ethnography showing that in the UAE, women’s fear, pain and embarrassment, 

along with cultural influences, deterred them from undergoing screening.

• The availability of self-testing samples kits, would possibly constitute a 

effective step to overcome arab women’s cultural impediments to screening.



‘The greatest 

geniuses 

sometimes 

accomplish 

more when 

they work less ’

L. Da Vinci

EPILOGUE: 

THE CYTOPATHOLOGIST’S

WORRIES



THE CYTOPATHOLOGIST ’S WORRIES

Prev Med. 2017 May;98:5-14. 

Tota et al. Introduction of molecular HPV testing as the primary 

technology in cervical cancer screening: Acting on evidence to 

change the current paradigm.

• There is concern about loss of income by professions that rely on continued use of Pap 

cytology

• It is a real concern, but cytology for triaging HPV + women will continue as a more 

prestigious, diagnostic activity for a little < 10% of today's current volume.

• Diversification of cytopathology labs into molecular techniques will alleviate the concern.

• Reduction in cytology workload will be beneficial; delays in reporting Pap test results are 

a major concern in some settings.

• Not a scientifically valid concern.



TAKE HOME MESSAGES:

• A paradigm shift from morphology to causality has occurred 

in cervical cancer screening.

• HPV testing is more sensitive than cytology at detecting pre-

cancerous lesions

• HPV testing has replaced cytology as the mainstay of 

current screening guidelines and is being progressively 

introduced into national programs.

• Cytology still has a role for reflex testing and for screening 

younger women.

• Cytology’s PPV is expected to decrease in the vaccination 

era.
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