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During the last years, the world has been stunned by an
emerging health outbreak emergency, the COVID-19 dis-
ease, which has spread worldwide. The COVID-19 pan-
demic has affected chronic diseases such as cervical cancer
due to the postponement of health services and the inter-
ruption of several cervical cancer interventions. In 2020,
the World Health Organization officially launched the cer-
vical cancer elimination strategy, and efforts must be made
irrespective of the pandemic. Artificial Intelligence (AI)-
guided digital colposcope cloud platform could be espe-
cially relevant during the COVID-19 era, and together with
other innovative screening methods, could accelerate cer-
vical cancer elimination. The COVID-19 pandemic period
could be an opportunity to improve cervical cancer screen-
ing services and get closer to the target of eliminating cer-
vical cancer by 2030.

According to the World Health Organization (WHO),
cervical cancer (CC) is the fourth most common cancer
in women worldwide. Around 341,800 women died from
this disease in 2020 [1], and the cases continue to grow.
However, CC is a preventable and curable disease if de-
tected early. In May 2018, the Director-General of WHO,
Dr. Tedros Adhanom, announced a global call to elimi-
nate CC. He mentioned we can eliminate CC as a Public
Health problem and make it a disease of the past through
cost-effectiveness, evidence-based interventions, including
human papillomavirus (HPV) vaccination of girls, screen-
ing and treatment of precancerous lesions, and improving
access to diagnosis and treatment of invasive cancers [2].
In November 2020, WHO officially launched the CC elim-
ination strategy [3].

However, the coronavirus SARS-CoV-2 (COVID-19)
pandemic started in 2019 led to a halt in health services
worldwide [4]. Patients with chronic diseases, such as
CC, have been affected indirectly by the pandemic due to
the postponement of services and the interruption of sev-
eral CC-related interventions. In many countries, the CC
screening and immunization programs were delayed due to
the pandemic. Data suggest that COVID-19 has created
challenges for initiatives to recruit under-screened women,
as cervical screening requires in-person attendance at the

clinic [5]. In low-resource settings, the screening person-
nel was re-allocated, or the staff members were sent home
because of various levels of lockdown. As a result, cancer
screening temporarily stopped being a priority [6].

The COVID-19 pandemic has highlighted the neces-
sity of flexible and highly efficient health systems since
the world could eventually be affected by another emer-
gency that forces CC services to stop. Several adjust-
ments have been observed worldwide, such as transition-
ing to web-based consultations or telemedicine [7], restrict-
ing personnel to an absolute minimum, and the use of
home-based self-collection (supported by telehealth), such
as home-based screening (HPV self-sampling). HPV self-
sampling has proven to be equivalent to clinician sampling
and quite practical and teachable by simple graphics or
animated video presentations, as demonstrated in studies
from Nigeria [8]. The new urgency of the COVID-19 pan-
demic support self-sampled HPV testing as the primary cer-
vical screening method, which could decrease the number
of women attending the hospital clinic [9].

The COVID-19 pandemic era may be the best period
to implement technologies that make the screening system
more efficient and less dependent on the training of health
professionals. In this regard, artificial intelligence (AI)
methods have demonstrated adequate capacity in prediction
and diagnoses for malignancies, such as breast cancer, col-
orectal cancer, and gastrointestinal cancer [10]. Thus, in
CC screening, colposcopy is another procedure that must
advance and become more efficient to avoid the bottle-
neck that limits screening performance. In China, an AI-
guided digital colposcopy cloud platform that enables clin-
icians to predict biopsies was developed and validated by
Chinese scientists through a project that started in 2018
[11]. This platform based on uploading images and infor-
mation into a cloud, can provide real-time diagnostic re-
sults. It focuses on imaging characteristics and integrates
correlated factors, such as age, into the diagnosis. In addi-
tion, it combines cytology and HPV test results for perform-
ing an intelligent analysis. The platform was recently val-
idated in China through a retrospective study performed in
the ShenzhenMaternity and Child Healthcare Hospital, and
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Fig. 1. Application scenario of the AI-guided digital colposcope cloud platform in Ordos City, Inner Mongolia, China.

it was published in 2020 [11,12]. More than 100,000 col-
poscopic images and non-image information from 19,435
patients were analyzed and compared with the pathological
diagnosis (gold standard). The previously mentioned study
demonstrated 82.2% agreement between the AI platform
and the pathological results and was higher than the orig-
inal colposcopic interpretation by colposcopists (65.9%).
Moreover, the AI platform had an excellent agreement
with pathology results when distinguishing between nor-
mal/benign (95.5%) and cancer (100%).

Integrating AI technologies into screening services is
the cornerstone of the change needed to move faster to-
ward eliminating CC. AI trains and programs computers to
learn patterns from data based on mathematical rules and
statistical assumptions. The learned program or classifier,
an algorithm that sorts data into categories, is then used to
predict or identify a pattern. AI technique principles have
been comprehensively analyzed and reported in CC screen-
ing and cancer diagnosis by the Chinese Academy of Med-
ical Sciences research team led by Dr. Youlin Qiao [13,14].
They adopted an interpretable graph convolutional network
frameworkwith node and edge features (E-GCN) to fuse the
extracted lesion features and yield the patient-wise classifi-
cation result.

Due to its relevant role in CC, the AI-guided digital
colposcope cloud platform might help perform colposcopy
exams more efficiently, especially during the COVID-19
pandemic. The AI-based platform shows a sequence of the
best images to the physician, which are immediately up-
loaded to the cloud. Then, the cloud sends feedback to
get information about the best biopsy sites. Experienced
colposcopists are not required, and more colposcopy units
can perform this exam, helping to reduce the bottleneck
challenge in colposcopy examination, which becomes more
critical in hospitals and clinics when social distancing is re-
quired. It is essential to mention that the AI colposcopy

cloud platform can be used as an examination tool, and it
can also assist in training new colposcopists online [15].
Moreover, the AI-guided digital colposcope cloud platform
helps health professionals to improve the accuracy of CC
diagnosis, but it does not replace the role of the physician
in the process, and the diagnosis is still made and commu-
nicated by a human, not a machine.

Proof that the integration of high technologies can help
improve screening services and achieve the elimination of
CC, is the case of Inner Mongolia that has become one of
the “first mover” regions in eliminating CC in China by pro-
moting prevention through free HPV vaccination and CC
screening [16]. In 2019, a pilot project was implemented in
the city of Ordos in InnerMongolia. The project utilized the
AI-guided digital colposcopy cloud platform in senior and
primaryMaternity and Childcare Hospitals of several coun-
ties. Senior and primary hospitals were connected through
a cloud that received the information of the colposcopy ex-
ams. All the information accumulated during several exams
was stored to later send feedback to the colposcope work-
station about the biopsy sites, making the examination pro-
cess more efficient (Fig. 1). The case of Inner Mongolia is
not only a milestone for CC in China but also a confirma-
tion that elimination is possible regardless of difficulties if
health technologies and services are adequate.

During this period, when CC services and programs
have been affected, it is necessary to adapt quickly to the
world’s new context. The AI-guided digital colposcope
cloud platform could help reduce the number of profes-
sionals and patients at the healthcare units, quickly train
new colposcopists online, improve the quality of cancer di-
agnoses, and help low-middle-income countries (LMICs)
and remote areas in improving diagnosis efficiency. The
COVID-19 pandemic is bringing together experts to evalu-
ate new strategies to support cancer control worldwide.
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This period is an opportunity to improve screening
programs and accelerate CC elimination by incorporating
new technologies and enhancing screening methods. The
AI-guided digital colposcope platform combined with other
innovative techniques, such as the self-sampling HPVDNA
could be an efficient strategy to improve CC services and
achieve CC elimination by 2030.
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