Screening for Cervical Cancer: Protocol for a Systematic Review to Inform Canadian Recommendations
Additional File 2. Outcome Definitions and Baseline Risks
	Outcome
	Definition
	Baseline estimate (when available)
	Importance (when available)

	Incidence of invasive cervical cancer (squamous and adenocarcinoma)
	Cancer that has spread from the surface of the cervix to tissue deeper in the cervix or to other parts of the body.1

Squamous and adenocarcinoma are the most common types of cervical cancer.
	In 2017, an estimated 1,550 Canadian women were diagnosed with cervical cancer,2 which translates into an age-standardized rate of newly diagnosed cases of 8.3/100,000 and a 1/152 lifetime probability of developing cervical cancer.3
	In 2017, cervical cancer was the 13th most diagnosed cancer among females in Canada.2 Between 2012 and 2014, the predicted 5-year survival rates for cervical cancer was 72% and the 10-year survival rate was 67%.3

Well-organized, high-quality screening programs (using Pap testing at 3- to 5-year intervals) have been shown to prevent up to 80% of cervical cancers and well-organized programs have been found to reduce mortality from cervical cancer by up to 80%.4

Studies have found a cervical cancer diagnosis significantly impacts a women's psychosexual and functional health-related quality of life (HRQoL). A systematic review of HRQoL found an invasive cancer diagnosis was associated with HRQoL valuations ranging from 0.152 to 0.58.5

	Incidence of cervical intraepithelial neoplasia (CIN) 
	Precancerous changes of the cervix, identified at varying levels of severity:2
CIN2: high-grade squamous cell epithelial lesion (HSIL) with diagnostic uncertainty (could be low grade)
CIN3: HSIL
	In comparison with cytology screening, primary hrHPV screening results in higher CIN2+ and CIN3+ detection rates in the initial round of screening. For example, in the HPV FOCAL trial, at 12-month follow-up, the CIN3+ detection rate for HPV testing versus cytology was 7.5/1,000 and 4.6/1,000, respectively. For CIN2+ detection, the corresponding rates for HPV and cytology testing were 16.5/1,000 and 10.1/1,000.6 However, at 48-month follow-up, the detection of CIN3+ and CIN2+ was significantly lower in the HPV group compared to the cytology group.7
	In a historical cohort of women whose cervical lesions were managed conservatively, rates of regression of CIN2+ to normal during a second screening test was found to be 6.9% within 2 years, 29.0% within 5 years and 53.7% within 10 years.8

Of women with CIN3+ on biopsy that are untreated, about one-third will go on to have invasive cervical cancer or vaginal cancer within 30 years. About half have persistent disease at 24 months. Of those who receive appropriate treatment, less than 1% go on to have cancer.9  

	Cervical cancer mortality
	Death due to cervical cancer
	In 2017, an estimated 400 Canadian women died from cervical cancer (3), which corresponds to an age-standardized rate of death of 2.0/100,000 and a 1/426 lifetime probability of dying from cervical cancer.3	
	

	All-cause mortality
	Death due to any cause, including cervical cancer
	In 2016, the age-standardized rate of death in Canada was 737/100,000 and the total number of deaths was 267,213.10
	The list of critical and important outcomes must include mortality unless a compelling rationale is provided for not including this outcome.

	Overdiagnosis of CIN2, CIN3, invasive cervical cancer
	The identification of cervical abnormalities, either from a screening test or follow-up testing, that would never go on to cause harm, would not progress, would progress too slowly to cause symptoms or harm during a person's remaining lifetime, or that go away without any treatment.11
	This is only recently being investigated for cervical cancer. The frequency has been high in recent reports:12 overdiagnosis rate of 74.8% (including pre-invasive disease; 3,999/100,000).13 Higher rates are found for HPV testing compared to cytology.14
	Women who are overdiagnosed (although not known to them) may experience psychological (e.g., fear, uncertainty) and physical (e.g., sleep problems) harms from a diagnosis that will never harm them.15 They may undergo treatments which provide no benefits, only harms.11



	False-positive rate for detecting CIN2, CIN3, invasive cervical cancer
	False positives occur when individuals have positive screening test results but do not have cervical abnormalities or cancer diagnosed upon further examination.
	
	Women who are incorrectly diagnosed with a lesion or cancer may experience psychological (e.g., fear, uncertainty) and physical (e.g., sleep problems) harms. They may undergo unnecessary diagnostic procedures which provide no benefits, only harms.

	Adverse pregnancy outcomes from conservative, local management of CIN:

a. Early pregnancy (<20 weeks): miscarriage, cervical incompetence, cerclage

b. Late pregnancy (≥20 weeks): pre-term birth, cerclage, low birth weight
	Miscarriage: Loss of a pregnancy within the first 20 weeks.

Cervical incompetence: Presumed weakness of cervical tissue that contributes to or causes premature delivery not explained by another abnormality.18

Cerclage: The placing of a nonabsorbable suture around the opening of an incompetent cervix.19

Pre-term birth: a birth that occurs before the start of the 37th week of pregnancy.

Low birth weight: A fetus or newborn weighing <2,500 g,20 based upon a weight obtained immediately after birth.21
	Miscarriages are relatively common, occurring in 15-20% (around one-sixth) of all pregnancies.

In Canada, approximately 8% of live births are pre-term (between 32 to <37 weeks of pregnancy). The rate of very pre-term birth (<32 weeks of pregnancy) is 1.2 to 1.3%.

In Canada, 9.1% (9.0 to 9.2%) of infants born singly (as opposed to a multiple birth, like twins) are born small for the stage of the pregnancy (gestational age).22








	Miscarriage can result in intense emotional distress and, in 20% of women, depression and/or anxiety can persist for up to 3 years, negatively affecting overall quality of life.20

Cervical incompetence is a contributor to premature delivery. The condition requires surgical intervention (i.e., cerclage).

Low birth weight increases the risk of infant death. It can result in diseases or symptoms of disease that occur suddenly (e.g., respiratory distress syndrome, necrotizing enterocolitis [a part of the digestive system called the intestine dies], jaundice [a disease that causes yellowing of the skin and whites of the eyes]) or develop over longer periods of time (e.g., increased risk of chronic conditions like diabetes, high blood pressure, intellectual or developmental disability).23

	Number and rates of colposcopy and/or biopsy, including LEEP (or referral rate)
	Number and proportion of women with a positive screening test result who received diagnosis based on a microscopic examination of cervical tissue within a 12 month period.16

Colposcopy is a medical procedure that uses a special instrument called a colposcope to closely examine the cervix, vagina and vulva [clitoris, vaginal lips and vaginal opening] for signs of disease. A colposcopy may be recommended if you have a positive cervical screening test.

LEEP stands for Loop Electrosurgical Excision Procedure and is a type of treatment that removes abnormal cells from the cervix to prevent cervical cancer.
	In 2009-10, 82-97% of Canadian women who had a high-grade [an area of cells on the surface of the cervix that when examined under a microscope look very abnormal] or more severe Pap test [a procedure in which cells are removed from the cervix with a small brush or spatula so they can be examined under a microscope] result and colposcopy had a biopsy within in 12 months.17
	Timely colposcopy or biopsy following a positive screening result is a key component of effective cervical cancer prevention.17

As primary HPV screening has a higher detection rate of CIN2+ and CIN3+ on initial screening compared to cytology screening, colposcopy referral rates are also initially higher with primary HPV screening. For example, in the HPV FOCAL trial referral rates for colposcopy were 57.0/1,000 for the HPV screening group compared to 30.8/1,000 for the cytology group. However, at 48-month follow-up rates of colposcopy referrals were lower in the HPV screened group (49.2/1,000) compared to the cytology group (70.5/1,000). The cumulative colposcopy referral rates were similar between groups (HPV group: 106.2/1,000; cytology group: 101.5/1,000).7
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