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A s of June 2021, there have been over 178 million cases 
of COVID-19 and over 3.8 million deaths world-
wide.1 The province of Ontario had recorded more 

than 542 000 cases and 9000 deaths in the same time period.2 
To mitigate the spread of COVID-19 and preserve health 
system capacity for testing and treatment of COVID-19 cases, 
in March 2020, the Ontario government directed health care 
providers to ramp down elective surgeries and nonemergent 
clinical activities and to cease or reduce to minimal levels all 
nonessential health care services.3 On Mar. 23, 2020, Ontario 
Health recommended that all cancer screening services be 
deferred, and correspondence regarding these services was 
suspended. Screening services were permitted to resume on 
May 26, 2020, in accordance with operational public health 
requirements,3 and correspondence restarted in January 2021.

Among Canadian women, breast cancer is the leading inci-
dent cancer and second-leading cause of cancer death.4 Offering 

women at higher risk more tailored breast screening may 
improve detection of breast cancer at an early stage and 
reduce the risk that cancer will be detected between screening 
examinations. Such cancers, known as interval cancers, are 
more likely than screen-detected cancers to have a poor prog-
nosis.5–7 The Ontario Breast Screening Program (OBSP) rec-
ommends annual mammographic screening to women aged 
50 to 74 years who have certain risk factors that put them at 
higher than average risk of developing breast cancer.8 As well, 
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Background: Breast cancer screening in Ontario, Canada, was deferred during the first wave of the COVID-19 pandemic, and a 
prioritization framework to resume services according to breast cancer risk was developed. The purpose of this study was to assess 
the impact of the pandemic within the Ontario Breast Screening Program (OBSP) by comparing total volumes of screening 
mammographic examinations and volumes of screening mammographic examinations with abnormal results before and during the 
pandemic, and to assess backlogs on the basis of adherence to the prioritization framework.

Methods: A descriptive study was conducted among women aged 50 to 74 years at average risk and women aged 30 to 69 years at 
high risk, who participated in the OBSP. Percentage change was calculated by comparing observed monthly volumes of 
mammographic examinations from March 2020 to March 2021 with 2019 volumes and proportions by risk group. We plotted 
estimates of backlog volumes of mammographic examinations by risk group, comparing pandemic with prepandemic screening 
practices. Volumes of mammographic examinations with abnormal results were plotted by risk group.

Results: Volumes of mammographic examinations in the OBSP showed the largest declines in April and May 2020 (> 99% 
decrease) and returned to prepandemic levels as of March 2021, with an accumulated backlog of 340 876 examinations. As of March 
2021, prioritization had reduced the backlog volumes of screens for participants at high risk for breast cancer by 96.5% (186 v. 5469 
expected) and annual rescreens for participants at average risk for breast cancer by 13.5% (62 432 v. 72 202 expected); there was a 
minimal decline for initial screens. Conversely, the backlog increased by 7.6% for biennial rescreens (221 674 v. 206 079 expected). 
More than half (59.4%) of mammographic examinations with abnormal results were for participants in the higher risk groups.

Interpretation: Prioritizing screening for those at higher risk for breast cancer may increase diagnostic yield and redirect resources to 
minimize potential long-term harms caused by the pandemic. This further supports the clinical utility of risk-stratified cancer screening.
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the program provides annual magnetic resonance imaging 
(MRI) in addition to mammographic examinations to women 
aged 30 to 69 years at high risk for breast cancer.9

Routine data monitoring during the pandemic has shown 
that there was a substantial decline in screening mammo-
graphic examination volumes, and consequently a substantial 
backlog has accumulated (Rebecca Truscott: personal com-
munication; 2020). Given ongoing capacity constraints due to 
the gradual resumption of services during the pandemic and 
the potential risks of deferred screening and cancer diagnosis, 
a framework to resume breast cancer screening using an 
approach to prioritize services according to breast cancer risk 
was developed.10 The framework was based on cancer detec-
tion rates in the OBSP (for women at average risk)8 and the 
High Risk OBSP9 and on screening guidelines.11,12

The purpose of this study was to compare the total screen-
ing volumes and the volumes of screens with abnormal results 
in the OBSP (for women at average risk) and High Risk 
OBSP before (January 2019 to February 2020) and during the 
first year of the COVID-19 pandemic (March 2020 to March 
2021) on the basis of the recommended framework for screen-
ing higher risk groups.10 In addition, the potential impact of 
adherence to the recommended framework on estimated 
screening backlogs was examined.

Methods

Design and setting
We conducted a descriptive study to quantify the impact of 
the COVID-19 pandemic on OBSP total screening volumes 
and volumes of screens with abnormal results among women 
aged 50 to 74 years who were at average risk for breast cancer 
and among women aged 30 to 69 years who were at high risk. 
Information on screening visits for all women screened within 
the OBSP was obtained from the program’s Integrated Client 
Management System (ICMS).

The OBSP has operated since 1990 to deliver a 
population-based breast screening program to eligible 
women and has provided digital mammography since 2006.8 
The OBSP was expanded in July 2011 to screen women 
aged 30 to 69 years at high risk for breast cancer with annual 
mammographic examinations and with MRI examinations (or 
screening breast ultrasonography if MRI is contraindicated).9 
At OBSP sites, quality assurance on equipment exceeds that 
specified by the Canadian Association of Radiologists’ 
Mammography Accreditation Program (CAR-MAP), and 
radiologists and technologists are accredited under 
CAR-MAP.

Population and screening criteria
Although most women aged 50 to 74 years are screened every 
2 years in Ontario, those with certain risk factors that put 
them at higher risk for breast cancer are screened annually in 
the OBSP (www.cancercareontario.ca/obsp). Women aged 50 
to 74 years are not eligible for screening in the OBSP if they 
have previously had breast cancer, if they have had a mastec-
tomy, if they have breast implants, if they have breast cancer 

symptoms or if they have had a screening mammographic 
examination within the last 11 months; however, some may be 
eligible for the High Risk OBSP (see criteria outlined below).

Women aged 50 to 74 years are eligible for annual screen-
ing in the OBSP if they meet at least 1 of the following crite-
ria: they have a documented pathology of high-risk lesions; 
they have 2 or more first-degree female relatives with breast 
cancer at any age; they have 1 first-degree female relative with 
breast cancer under the age of 50 years; they have 1 first-
degree male relative with breast cancer at any age; they have a 
personal history of ovarian cancer; they have 1 first-degree 
female relative with ovarian cancer at any age; they have 
mammographic density equal to or greater than 75% at the 
time of screening; or the radiologist recommends annual 
screening at the time of their examination.

Women aged 30 to 69 years are eligible for the High Risk 
OBSP if they meet at least 1 of the following criteria: they 
have a deleterious mutation in BRCA1 or BRCA2 or other 
gene(s) predisposing them to a markedly elevated breast can-
cer risk; they are an untested first-degree relative of a gene 
mutation carrier; they have a family history and an estimated 
personal lifetime breast cancer risk of at least 25%; or they 
had radiation therapy to the chest before 30 years of age and 
at least 8 years previously. Women who meet at least 1 of the 
criteria for the High Risk OBSP are eligible even if they have 
a history of breast cancer, they have breast implants or they 
have had a unilateral mastectomy. Women can be referred 
directly to the High Risk OBSP by their physician if they are 
known to meet at least 1 of the high-risk criteria or if a 
genetic assessment of their personal lifetime risk of breast 
cancer has determined that they are eligible for high-risk 
breast screening.

Framework for prioritization
A prioritization framework for OBSP mammography services 
during the COVID-19 pandemic10 was developed by Ontario 
Health (Cancer Care Ontario), which advises the province on 
cancer care. It was distributed to OBSP sites in June 2020 and 
to primary care providers in July 2020 (Table 1). OBSP diag-
nostic mammography for breast assessment was ranked as pri-
ority I. For screening mammography, High Risk OBSP 
screening mammography was ranked as priority II (initial 
screens and rescreens). All other OBSP screening mammog-
raphy (average risk) was ranked as priority III in the following 
order: initial screens (priority IIIa), annual or 1-year rescreens 
(priority IIIb), then all other rescreen mammography (priority 
IIIc), on the basis of the length of screening delay.

Data sources
Data collected routinely and entered into the ICMS at each 
visit by OBSP site staff include number of screens, screen 
date, screen type (initial or rescreen), radiologist findings, and 
recommendations for further assessment. ICMS accuracy is 
maintained by online validation and quality checks during 
data entry, generated audit reports and random chart reviews. 

Monthly OBSP screening mammographic examination vol-
umes from January 2019 to March 2021 were stratified by the 
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screen type, in accordance with the framework: high-risk ini-
tial screens and rescreens, average-risk initial screens, average-
risk annual rescreens (including 1-year rescreens) and average-
risk biennial rescreens. An active OBSP site was defined as any 
site that performed at least 1 screening mammographic exami-
nation each month.

Statistical analysis
OBSP screening mammographic examination volumes for 
women aged 50 to 74 years who were at average risk for 
breast cancer and women aged 30 to 69 years who were at 
high risk were included in all analyses. OBSP screening vol-
umes were plotted and percentage change was calculated by 
comparing the observed monthly mammographic examina-
tion volumes from March 2020 to March 2021 with those 
during the same months in 2019. Proportions of mammo-
graphic examination volumes by risk group and screen type 
were compared for the time periods of January to Decem-
ber 2019 and January to February 2020 (prepandemic), 
March to May 2020 (service suspension) and June 2020 to 
March 2021 (service resumption and release of prioritiza-
tion framework).

Estimated cumulative monthly backlog volumes of screen-
ing mammographic examinations were plotted from March 
2020 to March 2021, showing prepandemic and pandemic 
screening practices. Backlog volumes were estimated as the 
difference between the monthly 2019 volumes and the corre-
sponding volumes for March 2020 to March 2021.

For pandemic screening practices, observed proportions 
of monthly mammographic examination volumes by risk 
group were applied. For prepandemic screening practices, 
the 2019 proportions of monthly mammographic examina-
tion volumes for each risk group were assumed (1.8% for 
screens for women in the high-risk group, 16.7% for initial 
screens, 21.1% for annual rescreens and 60.4% biennial 
rescreens for women in the average-risk group). Volumes of 
screens with abnormal results were also plotted by risk 
group before (January 2019 to February 2020) and during 
the pandemic (March 2020 to March 2021).

Ethics approval
This study was granted a waiver from the requirement of eth-
ics review, because it complied with privacy regulations and 
fell into the category of program evaluation as specified by the 
University of Toronto Research Ethics Office.

Results

There were 232 OBSP sites operating in March 2020 
before the COVID-19 pandemic was declared. This num-
ber dropped to 27 in April 2020, but it steadily increased 
once services resumed to 233 sites by March 2021, as a 
new site was added in 2020 (Figure 1). OBSP mammo-
graphic examination volumes began to decline sharply in 
March 2020 (–48.5%), with the largest reductions 
recorded in April (–99.8%) and May (–99.1%) as compared 
with 2019 volumes for those months. Volumes began to 
increase in June 2020 and returned to prepandemic levels 
by March 2021.

Volumes of screening mammographic examinations 
by risk group
There were 426 967 screening mammographic examinations 
performed during the pandemic from March 2020 to March 
2021 (Table 2, Table 3). The proportion of screens in the 
High Risk OBSP (priority II) increased from 1.9% in March 
2020 to 11.8% in May 2020 and 9.4% in June 2020, remain-
ing at greater than 2% throughout the pandemic study 
period. The proportion of annual rescreens for women at 
average risk (priority IIIb) also increased from 19.7% in 
March 2020 to 24.7% in June 2020, with the greatest 
increase at 33.3% in March 2021. Although the proportion 
of initial screens for women at average risk (priority IIIa) 
decreased slightly to 12.4% in June 2020, volumes increased 
to 16.2% in March 2021. The proportion of biennial 
rescreens for women at average risk (priority IIIc) decreased 
from 61.4% in March to 53.5% in June 2020, and although 
it increased to 60.5% in October 2020, it later declined to 
48.4% in March 2021.

Table 1: Prioritization framework for OBSP mammographic examinations during the COVID-19 pandemic

Priority Service Description

I Breast assessments OBSP diagnostic mammograms should be triaged based on site capacity, in the following order:
a. Abnormal screening results, BI-RADS 4 and 5
b. Abnormal screening results, BI-RADS 0
c. Short-term follow-up, BI-RADS 3*

II High Risk OBSP High Risk OBSP screening mammograms

III OBSP (average risk) Where capacity challenges exist, screening mammograms should be booked in the following order:
a. Initial screens
b. Annual† or 1-year rescreens‡
c. All other screens, booked on the basis of length of screening delay, wherever possible 

Note: Reproduced with permission from Ontario Health. BI-RADS = Breast Imaging-Reporting and Data System, OBSP = Ontario Breast Screening Program.
*The management of BI-RADS 3 follow-up cases, and prioritization within this framework, is at the discretion of the reporting radiologist.
†Annual (ongoing) screening recall recommendation due to family history of breast and/or ovarian cancer or a history of high-risk pathology lesions. 
‡One-year (temporary) screening recall recommendation due to high breast density ≥ 75% or as recommended by the reporting radiologist.
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–48.5%
(232 sites)

–99.8%
(27 sites)

–99.1%
(41 sites)

–91.4%
(112 sites)

–52.8%
(210 sites)

–34.9%
(220 sites) –21.5%

(231 sites)

–22.4%
(225 sites)

–25.2%
(229 sites)

–30.1%
(227 sites)

–27.6%
(230 sites)

–8.8%
(230 sites)

–0.7%
(233 sites)
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Figure 1: Monthly volumes of OBSP screening mammographic examinations (January 2019 to March 2021) with percentage change from 2019 
volumes for the period March 2020 to March 2021. OBSP = Ontario Breast Screening Program. 

Table 2: Volumes of screening mammographic examinations in the OBSP before the COVID-19 pandemic (January 2019 to 
February 2020) and during service suspension (March 2020 to May 2020), by risk group

Risk group

No. (%) of screening mammographic examinations 

Prepandemic period
Period of service suspension during the 

pandemic

2019 
n = 706 363

Jan. 2020 
n = 61 332

Feb. 2020 
n = 55 167

Mar. 2020 
n = 31 650

Apr. 2020 
n = 149

May 2020 
n = 609

High Risk OBSP

    Initial screens and
    rescreens (priority II)

12 366 (1.8) 1097 (1.8) 1024 (1.9) 609 (1.9) 1 (0.7) 72 (11.8)

OBSP (average risk)

    Initial screens (priority IIIa) 118 134 (16.7) 10 703 (17.5) 9798 (17.8) 5394 (17.0) 17 (11.4) 108 (17.7)

    Annual rescreens (priority IIIb) 149 057 (21.1) 12 288 (20.0) 10 583 (19.2) 6221 (19.7) 43 (28.9) 127 (20.9)

    Biennial rescreens (priority IIIc) 426 806 (60.4) 37 244 (60.7) 33 762 (61.2) 19 426 (61.4) 88 (59.1) 302 (49.6)

Note: OBSP = Ontario Breast Screening Program.
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Backlog volumes of screening mammographic 
examinations by risk group

The cumulative backlog volume was estimated to be 340 876 
as of March 2021; however, after the prioritization framework 
was introduced, the size of the backlog was reduced for annual 
screening for women at high risk and average risk compared 
with prepandemic screening practices (Figure 2). The backlog 
volumes of screening mammographic examinations for 
women at high risk (priority II) were reduced by 96.5% (186 
v. 5469 expected) and the backlog volumes for annual 
rescreens (priority IIIb) were reduced by 13.5% (62 432 v. 
72 202 expected). Conversely, there was a minimal decline in 
initial screen (priority IIIa) backlog volumes (56 584 v. 57 127 
expected) and an increase of 7.6% in biennial rescreen back-
log volumes (priority IIIc) (221 674 v. 206 079 expected).

Volumes of screens with abnormal results by risk 
group
Volumes of screening mammographic examinations with 
abnormal results showed a pattern similar to that of total 
screening volumes, with 2690 in March 2020 compared with 
5246 in March 2019 (a 48.7% decline) (Figure 3). The vol-
umes then steadily increased by 11.0% to 5896 in March 2021, 
with a greater proportion for higher risk groups (3503; 59.4%).

Interpretation

Early in the COVID-19 pandemic, there was a substantial decline 
in the volumes of screening mammographic examinations in 
Ontario: volumes declined by more than 99% during the peak 

months of the first pandemic wave while services were deferred. 
Volumes returned to historic levels by March 2021. Similar 
reductions have been reported in other jurisdictions, including the 
United Kingdom, the United States and Taiwan.13–15

As of March 2021, we found that an estimated backlog of 
340 876 screening mammographic examinations had accumu-
lated, representing almost a third of the 1.1 million screen-
eligible people. The majority (221 674; 65%) of the estimated 
backlog consisted of women at average risk who were on a 
biennial screening schedule and who were returning for a 
rescreen. Less than 1% of the backlog consisted of mammo-
graphic examinations for participants in the High Risk OBSP.

Patterns consistent with some adherence to the prioritiza-
tion framework were evident; the shift to a greater proportion 
of volumes in both screens for participants in the High Risk 
OBSP and annual rescreens for women at average risk from 
June 2020 to March 2021 probably reflects the priority given 
by OBSP sites and primary care providers to participants at 
higher risk. Although the proportion of initial screens for 
women at average risk decreased slightly in the early months of 
the pandemic, both the total screening volumes and the vol-
umes of screens with abnormal results later increased. This may 
reflect the suspension and then restart of correspondence for 
women who were turning 50 years of age (who comprise the 
majority of the women receiving initial screens).

Most importantly, implementation of the prioritization 
framework reduced the backlog for higher risk groups during 
the pandemic, with a corresponding increase in the volumes of 
mammographic examinations with abnormal results. It is well 
known that women who have a substantial family history,16–18 

Table 3: Volumes of screening mammographic examinations in the OBSP after service was resumed and the framework was 
released (June 2020 to March 2021) and during the total pandemic period (March 2020 to March 2021), by risk group

Risk group

No. (%) of screening mammographic examinations

Service resumption and release of framework during the pandemic

Total* 
n =  

426 967

June 
2020 
n =  

5005

July 
2020 
n =  

28 904

Aug. 
2020 
n =  

37 392

Sept.  
2020 
n =  

45 556

Oct.  
2020 
n =  

47 390

Nov.  
2020 
n =  

48 120

Dec. 
2020  
n =  

39 096

Jan.  
2021 
n =  

39 025

Feb.  
2021 
n =  

43 021

Mar.  
2021 
n =  

61 050

High Risk OBSP

    Initial screens and 
    rescreens  
    (priority II)

472 
(9.4)

1294 
(4.5)

1325 
(3.5)

1519 
(3.3)

1412 
(3.0)

1487 
(3.1)

1334
(3.4)

1273 
(3.3)

1186 
(2.8)

1272 
(2.1)

13 256 
(3.1)

OBSP (average risk)

    Initial screens  
    (priority IIIa)

621 
(12.4)

4218 
14.6)

5655 
(15.1)

6948 
(15.3)

7522 
(15.9)

7877 
(16.4)

6677 
(17.1)

8063 
(20.7)

8831 
(20.5)

9903 
(16.2)

71 834 
16.8)

    Annual rescreens 
    (priority IIIb)

1234 
(24.7)

7095 
(24.5)

9028 
(24.1)

10 156 
(22.3)

9774 
(20.6)

10 354 
(21.5)

8151 
(20.8)

7545 
(19.3)

9543 
(22.2)

20 328 
(33.3)

99 599 
(23.3)

    Biennial rescreens 
    (priority IIIc)

2678 
(53.5)

16 297 
(56.4)

21 384 
(57.2)

26 933 
(59.1)

28 682 
(60.5)

28 402 
(59.0)

22 934 
(58.7)

22 144 
(56.7)

23 461 
(54.5)

29 547 
(48.4)

242 278 
56.7)

Note: OBSP = Ontario Breast Screening Program.
*The total pandemic period included in this study (March 2020 to March 2021).
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who have an inherited predisposition,19 who had therapeutic 
chest radiation before age 3020 or who have extensive mammo-
graphic density21,22 are at much higher risk of developing breast 
cancer. Continuing screening for these women during the pan-
demic is therefore essential to reduce the potential harms of 
detecting later stage disease and interval cancers.

One UK modelling study projected increases in avoid-
able death from breast cancer (7.9%–9.6%) resulting from 
diagnostic delays because of the pandemic.23 Another 
study estimated reductions in breast cancer survival asso-
ciated with a 3-month surgical delay of up to 2.7% for 
stage I cancers, 5.9% for stage II cancers and 9.8% for 
stage III cancers, depending on subtype and age.24 In 
addition, prioritization of higher risk groups may be more 
efficient, as a recent systematic review found that risk-
based screening was more cost-effective than screening 
based on standard age-based guidelines,25 and several 

international research consortia are studying the benefit–
harm trade-offs.26

One challenge of prioritizing those who are at greater risk 
for breast cancer is the growth in the backlog of women at aver-
age risk who are returning for a biennial rescreen. This study 
estimated that the cumulative backlog of biennial rescreens may 
be 206 079, even without prioritization of higher risk groups. 
Monthly volumes of mammographic examinations with abnor-
mal results began to reach or exceed prepandemic levels in early 
2021 as total screening volumes returned to prepandemic lev-
els. This may be partially due to the greater volume of higher 
risk screens but could also reflect the effects of participants 
being overdue for screening. However, for participants on a 
biennial recall schedule, a delay of up to 1 year still falls within 
the screening interval recommended by the Canadian Task 
Force on Preventive Health Care (2–3 years for the population 
aged 50–74 years at average risk).11

Prepandemic screening practices
Pandemic screening practices

Prepandemic screening practices
Pandemic screening practices

Prepandemic screening practices
Pandemic screening practices

Prepandemic screening practices
Pandemic screening practices
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Figure 2: Estimated monthly backlog volumes of OBSP screening mammographic examinations (March 2020 to March 2021), by risk group. As 
of March 2021, an estimated backlog of 340 876 screening mammographic examinations had accumulated. After June 2020, the backlog was 
estimated under 2 scenarios: prepandemic screening practices and pandemic screening practices. OBSP = Ontario Breast Screening Program. 
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Limitations
This study has several strengths, including complete 
coverage of the Ontario population participating in 
organized screening and the use of a high-quality, 
timely breast screening database. However, our compar-
ison of volumes before and during the pandemic has 
limitations, including that we did not account for other 
events that may have occurred at the same time as the 
pandemic or factors such as system and local barriers to 
increasing resource capacity and participant decisions 
about undergoing screening. People screened outside of 
the OBSP were not included, although this would rep-
resent a small proportion of all people undergoing 
breast screening.

As correspondence resumed in January 2021, we were not 
able to evaluate the full impact of this change. Backlog esti-
mates should also be interpreted carefully as they are based 

on 2019 prepandemic volumes and risk group distributions 
and assume compliance with screening recommendations.

Conclusion
As the pandemic is ongoing, this study highlights that adher-
ence to the prioritization of organized screening services for 
those at higher risk of breast cancer should be maintained 
along with correspondence. Even though a substantial total 
backlog persists, prioritization can shift the backlog from 
higher risk groups to average-risk groups with corresponding 
increases in the volumes of mammographic examinations with 
abnormal results. This may ultimately improve diagnostic 
yield and redirect resources where capacity is constrained to 
minimize potential long-term harms of the pandemic. Given 
the emerging evidence on personalized risk-based approaches 
to early detection of breast cancer, our study results further 
support the clinical utility of risk-stratified cancer screening.
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Figure 3: Volume of OBSP screening mammographic examinations with abnormal results (January 2019 to March 2021), by risk group. 
OBSP = Ontario Breast Screening Program. The individual numbers in the panels are the values at the beginning and end of the pandemic 
study period (March 2020 and March 2021) and in a comparison month before the pandemic (March 2019).
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