Tables
Table 1. Baseline characteristics of the age-classified analytic cohort
	Characteristic
	AYA (15–39 y)
	Non-AYA (≥40 y)

	No. of women
	21,206
	11,980

	Age

	Median (IQR), years
	33 (29–36)
	48 (43–55)

	  15-24 y
	1,454 (6.9)
	—

	  25-29 y
	4,526 (21.3)
	—

	  30-34 y
	8,127 (38.3)
	—

	  35-39 y
	7,099 (33.5)
	—

	  40-44 y
	—
	4,003 (33.4)

	  45-49 y
	—
	2,633 (22.0)

	  50-54 y
	—
	2,232 (18.6)

	  55+ y
	—
	3,112 (26.0)

	Cytology (Bethesda)

	n with cytology
	20,926
	11,811

	  NILM
	19,167 (91.6)
	10,372 (87.8)

	  ASC-US
	1,100 (5.3)
	829 (7.0)

	  LSIL
	452 (2.2)
	320 (2.7)

	  ASC-H
	52 (0.2)
	43 (0.4)

	  AGC
	78 (0.4)
	133 (1.1)

	  HSIL
	49 (0.2)
	69 (0.6)

	  AIS
	0 (0.0)
	2 (0.0)

	  Carcinoma
	0 (0.0)
	0 (0.0)

	HPV DNA platform

	n on DNA platform
	8,498
	6,425

	  HR-negative*
	7,161 (84.3)
	5,226 (81.3)

	  HPV16+
	206 (2.4)
	190 (3.0)

	  HPV18+
	54 (0.6)
	45 (0.7)

	  Other HR+
	1,077 (12.7)
	964 (15.0)

	HPV mRNA platform

	n on mRNA platform
	11,341
	4,894

	  HR-negative
	10,398 (91.7)
	4,270 (87.2)

	  HPV16+
	131 (1.2)
	84 (1.7)

	  HPV18/45+
	26 (0.2)
	29 (0.6)

	  Other HR+
	786 (6.9)
	511 (10.4)

	Histology

	n histology-verified
	1,715
	1,644

	  Cervical benign/other
	1,071 (62.4)
	1,137 (69.2)

	  CIN1 / LSIL
	493 (28.7)
	368 (22.4)

	  CIN2 / HSIL
	122 (7.1)
	90 (5.5)

	  CIN3 / AIS
	23 (1.3)
	21 (1.3)

	  Cervical cancer
	6 (0.3)
	28 (1.7)

	  CIN2+ (primary endpoint)
	151 (8.8)
	139 (8.5)

	  CIN3+ (secondary)
	29 (1.7)
	49 (3.0)


Data are n (%) unless otherwise indicated. AYA, adolescents and young adults (aged 15–39 years); IQR, interquartile range; HPV, human papillomavirus; NILM, negative for intraepithelial lesion or malignancy; ASC-US, atypical squamous cells of undetermined significance; LSIL, low-grade squamous intraepithelial lesion; ASC-H, atypical squamous cells cannot exclude HSIL; AGC, atypical glandular cells; HSIL, high-grade squamous intraepithelial lesion; CIN2+/CIN3+, cervical intraepithelial neoplasia grade 2 or worse / grade 3 or worse.
Table 2. High-risk HPV and cytology positivity by age group
	Marker
	AYA
% (n/N)
	Non-AYA
% (n/N)
	OR (95% CI)
AYA vs Non-AYA
	p

	Cytology

	Any abnormal (≥ASC-US)
	8.4 (1,759/20,926)
	12.2 (1,439/11,811)
	0.66 (0.61–0.71)
	<0.001

	High-grade (≥ASC-H)
	1.0 (207/20,926)
	2.5 (290/11,811)
	0.40 (0.33–0.48)
	<0.001

	HPV DNA platform

	HR-HPV positive (14 types)
	15.7 (1,337/8,498)
	18.7 (1,199/6,425)
	0.81 (0.75–0.89)
	<0.001

	HPV16+
	2.4 (206/8,498)
	3.0 (190/6,425)
	0.82 (0.67–1.00)
	0.045

	HPV18+
	0.7 (63/8,498)
	0.7 (47/6,425)
	1.01 (0.69–1.48)
	0.945

	Other HR+
	12.7 (1,077/8,498)
	15.0 (964/6,425)
	0.82 (0.75–0.90)
	<0.001

	HPV E6/E7 mRNA platform

	mRNA positive (any HR)
	8.3 (943/11,341)
	12.8 (624/4,894)
	0.62 (0.56–0.69)
	<0.001

	mRNA 16+
	1.2 (131/11,341)
	1.7 (84/4,894)
	0.67 (0.51–0.88)
	0.004

	mRNA 18/45+
	0.2 (28/11,341)
	0.6 (29/4,894)
	0.42 (0.25–0.70)
	<0.001

	mRNA Other HR+
	6.9 (786/11,341)
	10.4 (511/4,894)
	0.64 (0.57–0.72)
	<0.001

	Histology (verified)

	CIN2+ (primary endpoint)
	8.8 (151/1,715)
	8.5 (139/1,644)
	1.05 (0.82–1.33)
	0.718

	CIN3+ (secondary)
	1.7 (29/1,715)
	3.0 (49/1,644)
	0.56 (0.35–0.89)
	0.013


Positivity is % (n positive / N tested). OR, odds ratio (AYA vs non-AYA); CI, confidence interval. p-values are from the χ² test, or Fisher exact test where expected counts were small. HR-HPV, high-risk human papillomavirus; ASC-US/ASC-H, see Table 1; CIN2+/CIN3+, cervical intraepithelial neoplasia grade 2+/grade 3+.
Table 3. Positive predictive value for CIN2+ by marker and platform
	Marker
	AYA
PPV % [95% CI]
	Non-AYA
PPV % [95% CI]

	HPV DNA genotyping platform

	  HR-HPV DNA (any of 14 types)
	15.4 [12.3–19.1]
	14.9 [12.0–18.5]

	  HPV16/18
	27.3 [20.4–35.4]
	22.8 [16.4–30.9]

	HPV E6/E7 mRNA platform

	  HR-HPV mRNA (any positive)
	20.0 [16.1–24.6]
	16.7 [12.4–22.0]

	  mRNA 16 / 18-45
	47.1 [36.8–57.6]
	32.3 [22.2–44.4]

	Cervical cytology (all screened)

	  Cytology ≥ASC-US
	16.0 [13.4–18.9]
	15.5 [13.0–18.5]

	  Cytology ≥ASC-H
	46.0 [37.4–54.7]
	33.5 [27.1–40.6]


PPV, positive predictive value for histologically confirmed CIN2+, estimated within the histology-verified population; 95% CI, Wilson confidence interval. HR-HPV, high-risk human papillomavirus.
Table 4. Colposcopy referral and CIN2+ detection under three triage strategies
	Platform / strategy
	AYA
	Non-AYA

	
	Referral %
	CIN2+ detected %
(missed n)
	Referral %
	CIN2+ detected %
(missed n)

	HPV DNA platform

	  HPV primary (refer all positive)
	15.7
	85.7 (11)
	18.7
	81.2 (16)

	  → HPV16/18 genotyping
	3.1
	46.8 (41)
	3.6
	34.1 (56)

	  → cytology (≥ASC-US)
	6.1
	68.8 (24)
	7.2
	62.4 (32)

	HPV E6/E7 mRNA platform

	  HPV primary (refer all positive)
	8.4
	86.1 (11)
	12.8
	76.0 (12)

	  → mRNA 16/18-45 genotyping
	1.4
	50.6 (39)
	2.3
	42.0 (29)

	  → cytology (≥ASC-US)
	4.0
	73.4 (21)
	6.2
	70.0 (15)


Within the co-tested population of each platform (women with both an HPV result and cytology). Referral %, colposcopy referral rate as a percentage of co-tested women; CIN2+ detected %, percentage of histology-verified CIN2+ captured, with number of CIN2+ missed in parentheses. Strategies: HPV primary (refer all positives); → genotyping (refer HPV16/18, or the mRNA 16 / 18-45 channel); → cytology (refer ≥ASC-US). HR-HPV, high-risk human papillomavirus; CIN2+, cervical intraepithelial neoplasia grade 2 or worse.

