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Global burden of cervical cancer

Global cervical cancer statistics in women

Over 90% of new cases and deaths occurred in LMICs

660,000 
new cases

350,000 
deaths



Global burden of cervical cancer & challenge in screening

Global cervical cancer statistics in women Challenge in cervical cancer screening worldwide

Over 90% of new cases and deaths occurred in LMICs

660,000 
new cases

350,000 
deaths

 Shortage of specialized workforce (pathologists)
 Inaccessible pathology services
 Time consuming screening process
 High cost of screening



Cervical cancer burden & targeted screening rate in China

Cervical cancer burden in China

 Initiated Rural Cervical Cancer Screening Program
(NCCSP) in 2009 but by 2019 coverage rate was only

30%
 Started a 2023-2030 National Action Plan for Accelerating

the Elimination of Cervical Cancer

 Aim: Cervical cancer screening rate increase to 50% 
by 2025 and 70% by 2030 among women aged 35-64
years old

Cervical cancer screening program in China

In 2022, China has 16% new cases and 23%
deaths from cervical cancer of the world

660,000 
new cases

350,000 
deaths



AI to Address Cervical Cancer Screening Challenges 

Global burden of cervical cancer Cervical cancer screening program in China

Huge population

Shortage of pathology 

High cost

AI-assisted Cell 

Pathology 

System provides  

opportunity to 

address these 

challenges

Over 90% of new cases and deaths occurred in LMICs

In 2022, China has 16% new cases and 23% deaths from 
cervical cancer of the world

660,000 
new cases

350,000 
deaths Low screening rate

 Initiated Rural Cervical Cancer Screening Program
(NCCSP) in 2009 but by 2019 coverage rate was only 30%

 Started a 2023-2030 National Action Plan for Accelerating
the Elimination of Cervical Cancer

 Aim: Cervical cancer screening rate increase to 50% by
2025 and 70% by 2030 among women aged 35-64 years
old



AI Cell Pathology System
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AI Cell Pathology System for Cervical Cancer Screening
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Research Setting, Objective

To evaluate the 5-year impact of this AICPS-based 
cervical cancer screening program (2018-2023)

Objective

A 3-year (2018-2020) cervical cancer screening program 
among  1.2 million women in rural Hubei Province, 
China, where cervical cancer incidence and mortality 
are relatively high compared with other regions. 

Setting



Research Setting, Objective

To evaluate the 5-yr impact of AI Cell Pathology System-
based cervical cancer screening program by 2023

Objective

A 3-year (2018-2020) cervical cancer screening program 
among  1.2 million women in rural Hubei Province, 
China, where cervical cancer incidence and mortality 
are relatively high compared with other regions. 

Setting

Research Questions

1. How the AI Cell Pathology System perform in a large-scale community-based cervical cancer
screening setting?

2. Would women participating in this screening program have lower cervical cancer incidence and
mortality, comparing to those not in the screening program?

3. What are the impact on cervical cancer related healthcare utilization?



A Target Trial Emulation Study Among 1·76 Million Women in China

Control 
group

Screening 
group

Study Population Outcome measures

B. Outcomes

1. High-grade cervical intraepithelial
neoplasia (CIN2-CIN3) incidence

2. Cervical cancer incidence

3. Cervical cancer mortality

C. Healthcare utilization
1. Multiple hospitalizations rate

2. Hospitalizations from the
emergency department rate

3. Hospitalization costs

4. Length of hospital stays

A. Screening performance

Screening sensitivity & specificity



 Performance of the AICPS for detecting cervical intraepithelial neoplasia of grade 2 or worse
(CIN2+) in the three-year cervical cancer screening program：

 93.5 % Sensitivity； 94.5 % Specificity.

Screening performance of the AICPS 

Screening results 
Clinical diagnosis

Sensitivity, % (95% CI) Specificity, % (95% CI)
CIN2+, n Not CIN2+, n

Positive, n 2,043 46,658
93.46 (92.32, 94.44) 94.53 (94.48, 94.58)Negative, n 143 806,301



Baseline characteristics before & after propensity score matching 

(PSM), all demographic characteristics 



Outcome 1: Precancerous lesions CIN2-CIN3  

 Compared to the control group, the screening group detected
significantly more CIN2-CIN3 cases (HR, 5.16; 95%CI, 4.60 to 5.79)
in the screening year.

 During the 2-5 years post-screening period, the screening group
experienced a significantly 23% lower risk of CIN2-CIN3.

Cumulative probability curves for high-grade cervical intraepithelial 
neoplasia (CIN2-CIN3) events in the screening and control group 

Association between screening program and high-grade cervical intraepithelial neoplasia (CIN2-CIN3) incidence in 
each follow-up year. The number and rate (per 100 000 person-years) of incidence were reported.

HR=1.61 (95% CI, 1.52-1.70)



Outcome 2: Cervical cancer incidence

 Compared to the control group, the screening group detected
significantly more cervical cancer cases (HR=1.18; 95% CI: 1.01 to
1.37) in the screening year.

 During the 2-5 years post-screening period, the screening group
experienced a significantly 65% lower risk of cervical cancer
incidence.

Cumulative probability curves for cervical cancer events in the 
screening and control group 

Association between screening program and cervical cancer incidence in each follow-up year. The number and 
rate (per 100 000 person-years) of incidence were reported.

HR=0.53 (95% CI, 0.48-0.57)



Outcome 3: Cervical cancer mortality 

 During post-screening years 4-5, the screening group experienced
a significantly 55% lower risk of cervical cancer mortality.

Association between screening program and cervical cancer mortality in each follow-up year. The number and 
rate (per 100 000 person-years) of mortality were reported.

Cumulative probability curves for cervical cancer death events in 
the screening and control group 

HR=0.74 (95% CI, 0.56-0.98)



Outcome 4: Healthcare Utilization

The AI Cell Pathology System-based cervical cancer screening program screening had significantly 

1. Shortened length of hospital stays related to CIN2-CIN3 or cervical cancer treatment (median

11 days vs 13 days, P < 0.001);

2. Lowered hospitalization costs (median $1882 vs $2818; P < 0.001);

3. Lowered rate of multiple hospitalizations (27.34% vs 39.88%; P < 0.001);

4. Lowered rate of hospitalizations from the emergency department (6.82% vs 9.13%; P < 0.001).



Conclusions

In this study of 1.76 million rural women in China, we provided the following

real-world evidence that the organized cervical cancer screening program

assisted by AI Cell Pathology System can:

1. Significantly improve early detection and diagnosis of the disease;

2. Significantly reduce subsequent incidence and mortality of cervical cancer;

3. Significantly reduce cancer-related healthcare utilization.



Acknowledgement & Contact Information

 The AI Cell Pathology System was created and operated by the Wuhan Landing Intelligence

Medical Co. Ltd. (Landing Med) China

 We thank the 1.76 million women participants from Hubei Province, China, who

contributed their data to this study

 Contact information:

 Dr. Jing Ma, Tsinghua Medicine, Tsinghua University, E-mail:

jingma@mail.Tsinghua.edu.cn

 Dr. Xiaoxv Yin, School of Public Health, Tongji Medical College, Huazhong University of

Science and Technology, E-mail: yxx@hust.edu.cn

mailto:jingma@mail.Tsinghua.edu.cn
mailto:yxx@hust.edu.cn


This study was awarded as the 1st price



Distinguished Visiting Professor, Tsinghua University Medical School
Executive Director, Center for Physicians Scientist Development (CPSD),  

Tsinghua Medical School
Deputy Director, Life Course Health Committee, China Maternal and Child 
Health Association
Consultant, Women & Children Health Promotion Committee
Tel: 86-10-18811176005
E-mail: jingma@mail.tsinghua.edu.cn

Education：
1986 Tongji Medical University, Wuhan, China;
1993  PhD of Epidemiology, University of Minnesota, US
1994-2020, From Instructor to Associate Professor of Medicine, Harvard Medical School, Brigham & Women’s 
Hospital, Boston, US
2021-2024, Professor, Institute of Hospital Management, Tsinghua Shenzhen Graduate School
2023-current, Distinguished Visiting Professor & Executive Director, CPSD, Tsinghua Medical School
Research：
Cancer biomarkers and etiology, prevention, screening, treatment and prognosis, with personalized and systematic 
approach,  with over ten million US dollars NIH funding & more than 250 publications.

Current focus：
1. AI and women's and children's health, health literacy, new screening & treatment tools and its implementation;
2. AI and cancer biomarkers, screening, treatment, post-treatment management and prognosis;
3. Development of physician scientist in academic health systems;

mailto:jingma@sz.tsinghua.edu.cn

	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Distinguished Visiting Professor, Tsinghua University Medical School�Executive Director, Center for Physicians Scientist Development (CPSD),     �   Tsinghua Medical School�Deputy Director, Life Course Health Committee, China Maternal and Child Health Association�Consultant, Women & Children Health Promotion Committee�Tel: 	86-10-18811176005�E-mail: 	jingma@mail.tsinghua.edu.cn



