Appendix C Table 2. Evidence Table for Liquid-Based Cytology (KQ2)

	Study ID
	Primary screening test evaluated

Collection method
	Study design
	Setting
	Prevalence of disease
	Number of patients

Inclusion and exclusion criteria
	Patient characteristics
	Application of gold standard (histological verification)

	Taylor 2006109

	ThinPrep 

Ayre's type spatula and cytobrush
	Samples collected at clinic visit six months after enrollment in screen and treat RCT

Cytology method (LBC vs. CC) rotated on six month basis
	South Africa

Three primary care clinical sites in Khayelitsha (periurban, informal settlement outside Cape Town)

High-risk, previously unscreened women enrolled in cervical cancer prevention trial
	CIN2: 57/5,558 = 1.0%
CIN3+: 66/5,558 = 1.2%
(CIN3+ includes 14 SONE cases)
	5,647 total 
LBC: 3,184 (56.4%)
CC: 2,463 (43.6%)

Inclusion: Ages 35-65, previously unscreened

Exclusion: Pregnant, history of hysterectomy or prior treatment for CIN
	Age
35-39: LBC 39.4%, CC 37.5%
40-49: LBC 41.4%, CC 43.7%
50-65: LBC 19.3%, CC 18.8%


Ethnicity: NR


Employed: LBC 24.8%, CC 26.5%


Education
No school: 

LBC 9.3%, CC 9.0%
Some primary school: 

LBC 38.1%, CC 36.6%
Some high school: 

LBC 44.2%, CC 46.8%
High school graduate: 

LBC 8.4%, CC 7.6%


Treated with cryotherapy in prior 6 mos: 

LBC 14.1%, CC 14.7%


HIV+: LBC 12.8%, CC 12.4%


Trichomonas vaginalis: 

LBC 10.7%, CC 10.6%
Current smoker: 

LBC 7.1%, CC 8.4%
	Colposcopy with endocervical curettage and biopsy of all colposcopic abnormalities in all women 


	Study ID
	Funding source
	Quality rating
	Applicability
	Yield
	Insufficient samples
	Sensitivity (95% CI)

	Taylor 2006109

	NR
	Fair
	Poor for absolute test performance, but not for relative test performance

High-risk population, HIV prevalent, includes only women never screened for cervical cancer, 14.5% with previous treatment
	ASC-US

LBC: 9.3%

CC: 9.5%

LSIL

LBC: 4.3%

CC: 3.3%

≥HSIL

LBC: 2.7%

CC: 3.7%

Test Positivity Rate (ASC-US+):
LBC = 16.4%
CC = 16.4%
	Unsatisfactory
LBC: 2.2%
CC: 0.8%, p<.01

Satisfactory but limited
LBC: 6.5%
CC: 27.9%, p<.01
	Detection of CIN2+:
ASC-US+
LBC: 70.6 (58.3-81.0)
CC: 83.6 (71.2-92.2)

LSIL+
LBC: 60.3 (47.7-71.9)
CC: 69.1 (55.2-80.9)

HSIL+ (calc)
LBC: 30/68 = 44.1 (32.1-56.7)
CC: 32/55 = 58.2 (44.1-71.3)

Detection of CIN3+ (calc):
ASC-US+
LBC: 25/33 = 75.8 (57.7-88.9)
CC: 29/33 = 87.9 (71.8-96.6)

LSIL+
LBC: 22/33 = 66.7 (48.2-82.0)
CC: 24/33 = 72.7 (54.5-86.7)

HSIL+
LBC: 18/33 = 54.5 (36.4-71.9)
CC: 21/33 = 63.6 (45.1-79.6)


	Study ID
	Specificity (95% CI)
	Positive predictive value (95% CI)
	Negative predictive value (95% CI)
	False positive rate

(95% CI)
	Other performance characteristics
	Comments

	Taylor 2006109
	Detection of CIN2+:
ASC-US+
LBC: 2583/3046 = 84.8 (83.5-86.1)
CC: 2033/2389 = 85.1 (83.6-86.5)

LSIL+
LBC: 2867/3046 = 94.1 (93.2-94.9)
CC: 2257/2389 = 94.5 (93.5-95.4)

HSIL+ (calc)
LBC: 2991/3046 = 98.2 (97.7-98.6)
CC: 2331/2389 = 97.6 (96.9-98.2)

Detection of CIN3+ (calc):
ASC-US+
LBC: 2595/3081 = 84.2 (82.9-85.5)
CC: 2038/2411 = 84.5 (83.0-86.0)

LSIL+
LBC: 2883/3081 = 93.6 (92.6-94.4)
CC: 2265/2411 = 93.9 (92.9-94.9)

HSIL+
LBC: 3014/3081 = 97.8 (97.2-98.3)
CC: 2342/2411 = 97.1 (96.4-97.8)
	Detection of CIN2+:
ASC-US+
LBC: 9.4 (7.0-12.3)
CC: 11.4 (8.5-15.0)

LSIL+
LBC: 18.6 (13.7-24.4)
CC: 22.4 (16.3-29.4)

HSIL+ (calc)
LBC: 30/85 = 35.3 (25.2-46.4)
CC: 32/90 = 35.6 (25.7-46.3)

Detection of CIN3+ (calc):
ASC-US+
LBC: 25/511 = 4.9 (3.2-7.1)
CC: 29/402 = 7.2 (4.9-10.2)

LSIL+
LBC: 22/220 = 10.0 (6.4-14.7)
CC: 24/170 = 14.1 (9.3-20.3)

HSIL+
LBC: 18/85 = 21.2 (13.1-31.4)
CC: 21/90 = 23.3 (15.1-33.4)
	Detection of CIN2+:
ASC-US+
LBC: 99.2 (98.8-99.5)
CC: 99.6 (99.2-99.8)

LSIL+
LBC: 99.1 (98.7-99.4)
CC: 99.3 (98.8-99.6)

HSIL+ (calc)
LBC: 2991/3029 = 98.7 (98.3-99.1)
CC: 2331/2354 = 99.0 (98.5-99.4)

Detection of CIN3+ (calc):
ASC-US+
LBC: 2595/2603 = 99.7 (99.4-99.9)
CC: 2038/2042 = 99.8 (99.5-99.9)

LSIL+
LBC: 2883/2894 = 99.6 (99.3-99.8)
CC: 2265/2274 = 99.6 (99.3-99.8)

HSIL+
LBC: 3014/3029 = 99.5 (99.2-99.7)
CC: 2342/2354 = 99.5 (99.1-99.7)
	Detection of CIN2+ (calc):
ASC-US+
LBC: 15.2 (13.9-16.5)
CC: 14.9 (13.5-16.4)

LSIL+
LBC: 5.9 (5.1-6.8)
CC: 5.5 (4.6-6.5)

HSIL+ 
LBC: 1.8 (1.4-2.3)
CC: 2.4 (1.8-3.1)

Detection of CIN3+ (calc):
ASC-US+
LBC: 15.8 (14.5-17.1)
CC: 15.5 (14.0-17.0)

LSIL+
LBC: 6.4 (5.6-7.4)
CC: 6.1 (5.1-7.1)

HSIL+
LBC: 2.2 (1.7-2.8)
CC: 2.9 (2.2-3.6)
	No significant differences in sensitivity or specificity when stratified by HIV status or age group (<40 years vs. ≥40 years)

Sensitivity and specificity results similar when subset of women randomized to no cryotherapy arm analyzed separately
	CIN2+ and CIN3+ include SONE = women diagnosed with strips of neoplastic endocervix on their endocervical curettage who either were not diagnosed with CIN2 or CIN3 on their biopsy or had no biopsy


	Study ID
	Primary screening test evaluated

Collection method
	Study design
	Setting
	Prevalence of disease
	Number of patients

Inclusion and exclusion criteria
	Patient characteristics
	Application of gold standard (histological verification)

	Coste 2003110
de Cremoux 2003128
Cochand-Priollet 2001127

	ThinPrep

Cervexbrush or appropriate brushes and spatulas
	Consecutive series, split sample
	France

Two public university hospitals and two private practices

Women attending for routine screening and women referred for colposcopy due to abnormalities detected on prior screening smears*

*We report results for routine screening sample only 
	CIN 2-3: 35/1,754 = 2.0%


Invasive cancer: 6/1,754 = 0.3%
	2,585 Total
1,757 women attending for routine screening 
828 women referred for colposcopy 

Inclusion: Women ≥18 years old undergoing spontaneous screening for cervical cancer
Exclusion: Pregnant, no cervix, recent (<1 year) history of surgery or laser treatment of the cervix, cervix not visible by physician, mentally retarded, clinical or psychological status not allowing collection of required samples 
	Mean age (SD): 33.3 (11.1)


Ethnicity: NR


Education
No schooling or primary only: 4% 
Secondary: 53%
Higher: 43% 


HIV+: 0% 


Previous documented Chlamydia trachomatis infection: 1%


Current smoker: 31%
	Colposcopy and directed biopsy of abnormalities in all women

	Study ID
	Funding source
	Quality rating
	Applicability
	Yield
	Insufficient samples
	Sensitivity (95% CI)

	Coste 2003110
de Cremoux 2003128
Cochand-Priollet 2001127

	French Ministry of Health and the Association de Recherche contre le Cancer
	Fair
	Probably fairly comparable to a US population, although lack of experience with ThinPrep may mean results aren't comparable
	CLINICAL READING

ASC-US/AGUS

LBC: 5.6%

CC: 4.1%

LSIL

LBC: 4.2%

CC: 4.0%

HSIL

LBC: 2.3%

CC: 1.8%

Invasive Cancer

LBC: 0%

CC: 0.1%

Test Positivity Rate (ASC-US+):
LBC: 12.1%
CC: 10.0%
	OPTIMIZED INTERPRETATION

ASC-US/AGUS

LBC: 4.8%

CC: 5.4%

LSIL

LBC: 5.5%

CC: 4.7%

HSIL

LBC: 3.0%

CC: 2.3%

Invasive Cancer

LBC: 0%

CC: 0.1%

Test Positivity Rate (ASC-US+):
LBC: 13.4%
CC: 12.4%
	Satisfactory for evaluation

LBC: 87%

CC: 91%, p<.0001

Unsatisfactory for evaluation

LBC: 0.4%

CC: 0.1%

Satisfactory for evaluation but limited by

LBC: 12.7%

CC: 9.1%
	CLINICAL READING

Detection of CIN2+:
ASC-US+ (calc)
LBC: 32/41 = 78.0 (62.4-89.4)
CC: 35/41 = 85.4 (70.8-94.4)

LSIL+ (calc)
LBC: 28/41 = 68.3 (51.9-81.9)
CC: 30/41 = 73.2 (57.1-85.8)

HSIL+ 
LBC: 51 (36-67)
CC: 51 (36-67)
	OPTIMIZED INTERPRETATION

Detection of CIN2+:
ASC-US+ (calc)
LBC: 35/40 = 87.5 (73.2-95.8)
CC: 36/41 = 87.8 (73.8-95.9)

LSIL+ (calc)
LBC: 32/40 = 80.0 (64.4-90.9)
CC: 30/41 =30/41 = 73.2 (57.1-85.8)

HSIL+ 
LBC: 65 (50-80)
CC: 60 (45-75)


	Study ID
	Specificity (95% CI)
	Positive predictive value

(95% CI)
	Negative predictive value

(95% CI)
	False positive rate

(95% CI)
	Other performance characteristics
	Comments

	Coste 2003110
de Cremoux 2003128
Cochand-Priollet 2001127

	CLINICAL READING

Detection of CIN2+:


ASC-US+ (calc)
LBC: 1529/1709 = 89.5 (87.9-90.9)
CC: 1573/1714 = 91.8 (90.4-93.0)

LSIL+ (calc)
LBC: 1623/1709 = 95.0 (93.8-96.0)
CC: 1640/1714 = 95.7 (94.6-96.6)

HSIL+ 
LBC: 99 (98 to 99)
CC: 99 (99 to 100)
	OPTIMIZED INTERPRE

-TATION

Detection of CIN2+:


ASC-US+ (calc)
LBC: 1515/1715 = 88.3 (86.7-89.8)
CC: 1532/1713 = 89.4 (87.9-90.9)

LSIL+ (calc)
LBC: 1597/1715 = 93.1 (91.8-94.3)
CC: 1620/1713 = 94.6 (93.4-95.6)

HSIL+
LBC: 98 (98 to 99)
CC: 99 (99 to 99)
	CLINICAL READING

Detection of CIN2+ (calc):


ASC-US+ LBC: 32/212 = 15.1 (10.6-20.6)
CC: 35/176 = 19.9 (14.3-26.6)

LSIL+ 
LBC: 28/114 = 24.6 (17.0-33.5)
CC: 30/104 = 28.8 (20.4-38.6)

HSIL+ 
LBC: 21/41 = 51.2 (35.1-67.1)
CC: 21/34 = 61.8 (43.6-77.8)
	OPTIMIZED INTERPRE

-TATION

Detection of CIN2+ (calc):


ASC-US+
LBC: 35/235 = 14.9 (10.6-20.1)
CC: 36/217 = 16.6 (11.9-22.2)

LSIL+
LBC: 32/150 = 21.3 (15.1-28.8)
CC: 30/123 = 24.4 (17.1-33.0)

HSIL+
LBC: 26/53 = 49.1 (35.1-63.2)
CC: 24/41 = 58.5 (42.1-73.7)
	CLINICAL READING

Detection of CIN2+ (calc):


ASC-US+
LBC: 1529/1538 = 99.4 (98.9-99.7)
CC: 1573/1579 = 99.6 (99.2-99.9)

LSIL+
LBC: 1623/1636 = 99.2 (98.6-99.6)
CC: 1640/1651 = 99.3 (98.8-99.7)

HSIL+
LBC: 1689/1709 = 98.8 (98.2-99.3)
CC: 1701/1721 = 98.8 (98.2-99.3)
	OPTIMIZED INTERPRE

-TATION

Detection of CIN2+ (calc):


ASC-US+
LBC: 1515/1520 = 99.7 (99.2-99.9)
CC: 1532/1537 = 99.7 (99.2-99.9)

LSIL+
LBC: 1597/1605 = 99.5 (99.0-99.8)
CC: 1620/1631 = 99.3 (98.8-99.7)

HSIL+
LBC: 1688/1702 = 99.2 (98.6-99.5)
CC: 1696/1713 = 99.0 (98.4-99.4)
	CLINICAL READING

Detection of CIN2+ (calc):


ASC-US+
LBC: 10.5 (9.1-12.1)
CC: 8.2 (7.0-9.6)

LSIL+
LBC: 5.0 (4.0-6.2)
CC: 4.3 (3.4-5.4)

HSIL+
LBC: 1.2 (0.7-1.8)
CC: 0.8 (0.4-1.3)
	OPTIMIZED INTERPRE

-TATION

Detection of CIN2+ (calc):


ASC-US+
LBC: 11.7 (10.2-13.3)
CC: 10.6 (9.1-12.1)

LSIL+
LBC: 6.9 (5.7-8.2)
CC: 5.4 (4.4-6.6)

HSIL+
LBC: 1.6 (1.0-2.3)
CC: 1.0 (0.6-1.6)
	Interobserver Reliability
(assessed in 30% random sample) 
LBC: κ = 0.57 (0.52,0.63) Moderate


CC: κ = 0.69 (0.64,0.74) Good
	*Optimized interpretation:  if CC and LBC readings disagree, reread to reach consensus diagnosis, or read by independent expert if disagreement not resolved


	Study ID
	Primary screening test evaluated

Collection method
	Study design
	Setting
	Prevalence of disease 
	Number of patients

Inclusion and exclusion criteria
	Patient characteristics
	Application of gold standard (histological verification)
	Funding source

	NTCC107,112

	ThinPrep

Plastic Ayre’s spatula and cytobrush
	Randomized screening program with two arms

IG: 

HPV (HC2) & LBC at baseline  

CG: 

CC at baseline 

HC2 assay performed on residual cytology sample 


	Italy

Nine organized cervical screening programs

Women presenting for routine screening 
	CIN2+

ASC-US+

LBC: 99/22,708 = 0.44%

CC: 84/22,466 = 0.37%

LSIL+

LBC: 73/22,708 = 0.32%

CC: 70/22,466 = 0.31%

CIN3+ 

ASC-US+

LBC: 45/22,708 = 0.20%

CC: 53/22,466 = 0.24%

LSIL+

LBC: 32/22,708 = 0.14%

CC: 44/22,466 = 0.20%
	45,307 randomized

   22,760 IG

   22,547 CG

45,174 eligible

    22,708 IG

    22,466 CG

Inclusion: Aged 25-64

Exclusion: Pregnant, hysterectomy, or treated for CIN within five years
	Median age: 41

Ethnicity: NR
Education: NR

HIV+: NR
Other STIs: NR
Smoking: NR
	Serious areas identified by colposcopy were biopsied

Referral to colposcopy:

IG: ASC-US+ 

CG: ASC-US+ at seven centers (72%), LSIL+ at two centers (28%)

% of women who had colposcopy:

IG: 5.9% 

CG: 2.9%
	European Union, Italian Ministry of Health, Special Project “Oncology,” Compagnia di S. Paolo FIRMS, and participating Italian regions


	Study ID
	Quality rating
	Applicability
	Yield
	Insufficient samples
	Relative detection ratio 

(95% CI)
	Relative false positive proportion (95% CI)
	Relative positive predictive value (95% CI)

	NTCC107,112

	Fair
	Fair
	ASC-US/AGUS

LBC: 3.59%

CC: 2.29%

Relative frequency (95% CI): 1.57 (1.41-1.75)

LSIL

LBC: 2.32%

CC: 1.26%

Relative frequency (95% CI): 1.84 (1.60-2.13)

HSIL

LBC: 0.41% 

CC: 0.26%

Relative frequency (95% CI): 1.57 (1.13-2.18)
	Unsatisfactory results (any reason):

LBC: 2.57%

CC: 4.11%


	LBC vs. CC

Detection of CIN2+

ASC-US+: 1.17 (0.87-1.56)

ASC-US+ (restricted to centers with ASC-US+ referral criteria): 1.11 (0.81-1.52)

LSIL+: 1.03 (0.74-1.43)

Detection of CIN3+

ASC-US+: 0.84 (0.56-1.25)

LSIL+: 0.72 (0.46-1.13)
	LBC vs. CC

ASC-US+
Detection of CIN2+ (calc):

(783/16,706)/(397/16,658)

= 1.97 (1.75-2.21) 

Detection of CIN3+ (calc):
(806/16,706)/(417/16,658)

= 1.93 (1.72-2.21) 

LSIL+

Detection of CIN2+ (calc):

(278/16,706)/(154/16,658)

= 1.80 (1.48-2.19) 

Detection of CIN3+ (calc):
(293/16,706)/(170/16,658)

= 1.72 (1.42-2.07) 
	LBC vs. CC

CIN2+

ASC-US+: 0.58 (0.44-0.77)

ASC-US+ (restricted to centers with ASC-US+ referral criteria): 0.65 (0.49-0.88)

LSIL+: 0.58 (0.43-0.78)

CIN3+

ASC-US+: 0.42 (0.29-0.62)

LSIL+: 0.40 (0.26-0.62)

	Study ID
	Primary screening test evaluated

Collection method
	Study design
	Setting
	Prevalence of disease 
	Number of patients

Inclusion and exclusion criteria
	Patient characteristics
	Application of gold standard (histological verification)
	Funding source

	NETHCON108

	ThinPrep

Rovers Cervex-Brush
	Cluster RCT, randomized by family practice (clinical site) to LBC vs. CC

Screen-positive women followed prospectively for 18 mo.
	The Netherlands

Women participating in Dutch cervical screening program at 246 family practices 

All women screened at one of the participating practices were included in study 
	CIN2+: 

LBC: 346/48,941= 0.71%

CC: 280/40,047= 0.70% 

CIN3+: 

LBC: 253/48,941= 0.52%

CC: 190/40,047= 0.47%

Carcinoma: 

LBC: 30/48,941= 0.06%

CC: 14/40,047= 0.03%
	89,784 women had baseline cytology

LBC: 49,222 

CC: 40,562 

88,988 included in primary analysis

LBC: 48,941

CC: 40,047

Inclusion: All women screened at one of the participating family practices

Exclusion: NR


	Age (calc): 

<30: LBC 0.7%, CC 0.6%

30-34: LBC 21.1%, CC 20.3%

35-39: LBC 14.7%, CC 14.0%

40-44: LBC 18.2%, CC 17.7%

45-49: LBC 12.1%, CC 12.1%

50-54: LBC 12.6%, CC 13.4%

55-59: LBC 17.7%, CC 18.7%

>59: LBC 3.1%, CC 3.1%

Ethnicity: NR

Education: NR

Monthly income: NR

HIV+: NR

Other STIs: NR

Smoking: NR
	Screen-positive women followed for 18 months according to guidelines of the Dutch Society of Pathologists and Dutch Society of Obstetrics and Gynecology 

Women with equivocal or low-grade cytologic abnormalities on initial test offered repeat cytology at 6 and 18 months

Those whose initial abnormality persists or progresses at followup referred for colposcopy

Women with high-grade abnormalities at baseline or followup referred for colposcopy

898 women had histology (36.3% of those with abnormal cytology, in each arm and overall); 6 additional women had colposcopy only

Relative test performance measures comparing LBC to CC use histology outcomes alone (“primary final outcome”)

PPVs reported use a combined histology/follow-up cytology outcome (“secondary final outcome”) 
	European Commission, Dutch Ministry of Health, and Belgian Foundation Against Cancer


	Study ID
	Quality rating
	Applicability
	Yield
	Insufficient samples
	Detection of CIN2+/CIN3+ 

(95% CI)
	Relative detection ratio 

(95% CI)
	Relative false positive proportion (95% CI)
	Relative positive predictive value (95% CI)

	NETHCON108

	Good
	Good
	ASC-US/AGUS and LSIL (calc):

LBC: 1,019/49,222= 2.07%

CC: 899/40,562= 2.22%

HSIL (calc):

LBC: 302/49,222= 0.61%

CC: 254/40,562= 0.63%
	Inadequate baseline cytology:
LBC: 0.37%

CC: 1.09%

Excluded from analysis
	Detection of CIN2+:

LBC (ASC-US+): 0.71 (0.63-0.78)

CC (ASC-US+): 0.70 (0.62-0.78)

Detection of CIN3+:

LBC (ASC-US+): 0.52 (0.45-0.58)

CC (ASC-US+): 0.47 (0.41-0.54)
	LBC vs. CC (both ASC-US+)

Detection of CIN2+:

1.01 (0.86-1.18) (crude)

1.00 (0.84-1.20) (adjusted)*

Detection of CIN3+:
1.09 (0.90-1.31) (crude)

1.05 (0.86-1.29) (adjusted)*

Intention to treat analysis

*Adjusted for age, study site, urbanization, and study period and taking cluster design into account
	LBC vs. CC (both ASC-US+)

Detection of CIN2+ (calc):

(878/48,941)/(799/40,047)

= 0.90 (0.82-0.99) 

Detection of CIN3+ (calc):
(971/48,941)/(889/40,047)

= 0.89 (0.82-0.98) 


	LBC vs. CC 

(unadjusted)

CIN2+ (calc)

ASC-US+: 28.3%/25.9% = 1.09 (0.95-1.25)

LSIL+: 62.8%/60.7% = 1.04 (0.93-1.15)

CIN3+ (calc)

ASC-US+: 20.7%/17.6% = 1.17 (0.99-1.39)

LSIL+: 48.9%/41.9% = 1.17 (1.01-1.36)


AGUS-Atypical Glandular Cells of Undetermined Significance; ASC-US-atypical squamous cells of undetermined significance; calc-calculated; CC-conventional cytology; CG-control group; CI-confidence interval; CIN-cervical intraepithelial neoplasia; FU-follow-up; HIV-human immunodeficiency virus; HSIL-high-grade squamous intraepithelial lesion; IG-intervention group; LBC-liquid-based cytology; LSIL-low-grade squamous intraepithelial lesion; mos-months; NR-not reported; PPV-positive predictive value; RCT-randomized controlled trial; SD-standard deviation; SONE-strips of neoplastic endocervix; US-United States 

