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Italy introduced social distancing measures, which limited the spread of COVID-19; all the non-life-threatening treatments have been temporarily suspended, including screening programs. This decision leads to unintended effects on the ability to detected neoplasia in their first stages. Possible future outcomes of the ability to detect new breast cancer cases based on two alternative scenarios show that the reduction in organized screening activities will limit the ability to detect no <3.43% of the new cases; the economic crisis will reduce voluntary screening, increasing the undetected new cases up to 11.73%. Cases diagnosed with delay will show up in their advanced stage along with unknown effects on mortality and health care costs. Global health care policies should be implemented to counterbalance these adverse effects.
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INTRODUCTION

On 31 January 2020 the spread of the New Coronavirus SARS2—named COVID-19 has been officially announced by the World Health Organization (1). The pandemic has been declared in March 2020 and the state of emergency will last until January 2021 in Italy. Different epidemiological models provide slightly different projections over the period necessary for the reproduction number (R0) of the COVID-19 virus to fall below (1): this condition confirm that emergency are apparently under control. The Imperial College (2) model estimates that the minimum period necessary to stop the spreading of the COVID-19 is 12–15 weeks (i.e., 3–4 months); presence of COVID-19 virus has been detected in November in China, and in late December first case was reported in North of Italy. China has been the first to lockdown the country in January 2020 to limit the exponential spread of the reproduction number of the virus COVID-19, Italy followed in March 2020, the first country in Europe and among the G-7. During the lockdown period, social distancing measures have been introduced (3, 4). “Global health security is a shared responsibility; it requires a collaborative collective response based on transparency and trust (5).” Sanitary uncertainty due to COVID-19 revealed several systemic weaknesses and has been translated into economic effects that are similar to those of a war; according to available forecasts (6), the COVID-19 pandemic will create a structural break in the public expenditure, namely of health care, social expenditure and unemployment benefits, and ultimately on public debts. Most European countries have explicitly adopted principles of rights and duties to address the COVID-19 health emergency. The Prime ministers of France, Italy, Spain, and Germany in March and April 2020 have all publicly declared that “cost” will not be a consideration in fighting the COVID-19 virus, or in making medical treatment available; the analytical framework adopted by these governments accepts a fiduciary duty to protect their citizens' health. On the other side, countries as Sweden and Brazil, that adopted the cost-benefit analysis to manage the health emergency; their choice not to lock down the country has been insensitive to both distributive and rights-based considerations (7). The medium to long-term effects of the pandemic depend on various known and unknown factors, and the economic literature provides little help to guide for policymakers. Available forecasts consider:

1. The duration of the lockdown and the (estimated) number of spikes in the curve of infected-sick in 2020–2021.

2. Direct effects on consumption, investment, unemployment, mortality, and public health care expenditure rates.

3. Side effects (including psychological) on the economy and population; some (but not all) are the growing lack of confidence, social stigma for sick persons-population, depression, and anxiety.

The social distancing measures have involved virtually all sectors, from tourism to restaurant, beauty salons, hairdressers, and even the public and private health systems. During the lockdown, the health system has been turned upside-down. Most of the healthcare resources have been shifted toward COVID-19 patients at the expense of other patients deemed non-urgent. This resource reallocation, in addition to COVID-19 cross infection risk and patients' anxiety of the virus (8), lead the Italian National Health Service (NHS) to provide only urgent procedures. During the lockdown period, all the non-life-threatening treatments have been temporarily suspended, including screening programs (9). This emergency decision probably did not consider the possible unintended consequences.

Millions of citizens take advantage of screening, allowing early diagnosis. Among the different programs, one of the most popular is that of breast cancer screening (10).

Breast cancer is a socially relevant disease. It is the most common cause of cancer death in the European Union which was 7% in 2016, according to Eurostat (11); in 2016, breast cancer caused 97,000 deaths in Europe and 12,000 in Italy. Screening activities have substantial positive effects in terms of reduced incidence of advanced breast cancer, loco regional recurrence and mortality along with a reduction of health care costs, measured by hospital stay, need for chemotherapy and invasive treatments (12, 13). Breast cancer is the most diagnosed oncological disease in women, involving in Italy more than 50,000 women every year (Figure 1). Research has largely contributed to the reduction in perspective mortality caused by breast cancer. Despite high incidence rate, during the last years there has been a substantial improvement in terms of oncological outcome with a survival rate of 87% at 5 years (14). The improvement was associated both with evolutions of treatments and earlier diagnosis due to screening (15). Breast cancer screening was introduced in Italy in the second half of the 1990s, provided to women aged 50–69 with a mammography every 2 years.
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FIGURE 1. Italian women: breast cancer by age in 2017. Source: Eurostat (11).


The NHS in G-7 countries devoted substantial resources to strengthen these programs also through patients' sensibilization to periodical controls (16). Over the last 30 years the number of screening activities has increased, and in 2017 (17) the Italian NHS provided over 4.5 million organized screenings that benefited 54.6% of women aged 50–69, while over 1.6 million women accessed voluntary screening, covering another 19.23% of women aged 50–69. Following screening activities organized by the Italian NHS, 8,257 neoplasia cases have been detected, 37% of the total (22,482). Despite over-diagnosis and overtreatment risk, screening (organized and voluntary) can diagnose ~65% of breast cancers with negative features at clinical examination (13).

In this paper, we focus on the indirect effects of the breast cancer screening suspension. Due to temporary suspension of breast cancer screening, we will probably observe an increase in advanced breast cancer diagnosis, with a corresponding deterioration of the quality of life and oncological outcome for breast cancer patients, accompanied by an increase in health care costs. We aim to provide the scientific community with a forecast of breast cancer undetected cases, by considering two different scenarios. The Italian experience can help other countries that introduced social distancing measures to implement public health care policies within the NHS to counterbalance these adverse effects.



METHODS

Scenario analysis represents a sequence of hypothetical events with the purpose of focusing on causal points. Scenario analysis can describe possible future outcomes of the present social distancing policies. The baseline is the last year available, 2017; based on Italian female population data (17), screening performed and on the ability of screening to detect neoplasia, we forecast the undetected cases, as a consequence of the reduction of screening (18). Each month of screening suspension, ceteris paribus, leads to 1/12 reduction of screening activities and to a proportional reduction of neoplasia detection (19). We consider two alternative scenarios; the hypothesis of scenario 1 (optimistic [image: yes]) states that organized screening activities missed during the lockdown months are not performed in the remaining months of 2020 (light blue bar), if compared with the baseline year, while voluntary screening activities (gray bar) are performed.

The hypotheses of scenario 2 (pessimistic [image: yes]) are that missed organized screening activities during the lockdown months are not performed in the remaining months of 2020 (light blue bar), as well as voluntary screening activities (gray bar) if compared with the baseline year; the latter diminishes due to the significant reduction in disposable income of all households that minimize the expenses on non-urgent health care, including voluntary screening.



RESULTS

In the optimistic scenario (Figure 2), if the restriction on non-urgent activities lasts from the beginning of March to the beginning of May 2020, 3.43% of cases (blue bar) will not be detected. Considering longer periods, 5.01% (3 months), 6.77% (4 months), and 8.42% (5 months) of cases (gray bar) will not be detected.
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FIGURE 2. Optimistic scenario (%). Source: Osservatorio Screening (17) and authors' elaboration.


The optimistic scenario is coherent with the fact that the (higher) level of income and education positively correlate with (more) voluntary screening activities (19, 20) estimated in regard to the US labor market that job and income losses due to the COVID-19 pandemic have been smaller among workers with higher level of education.

In the pessimistic scenario (Figure 3), if the restriction on non-urgent activities lasts from the beginning of March to the beginning of May 2020, 4.53% of cases (blue bar) will not be detected. Considering longer lockdown periods, 6.57% (3 months), 9.34% (4 months), and 11.73% (5 months) of cases (gray bar) will not be detected.
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FIGURE 3. Pessimistic scenario (%). Source: Osservatorio Screening (17) and authors' elaboration.


The scenario is coherent with the fact that in OECD countries women are more likely to be in temporary, part-time, and precarious employment (21). In Italy, the gender gap in the labor market is larger than 20 percentage points and the pandemic will increase the burden of home and childcare on women, due to shut down of schools and kinder-gardens.



DISCUSSION OF RESULTS

The health care lockdown in Italy has not been shorter than 4 months; only in the summer of 2020, the Italian Government has intervened to remove the suspension of all the non-life-threatening treatments, including cancer screening. Time has key role to reduce the unintended consequences of the pandemic; the longer the health care lockdown lasts, the higher will be the final effects in terms of morbidity, mortality, and health care costs.

Many studies have attempted to estimate breast cancer growth time. Data reported in the literature estimate doubling tumor times varying from 42 to 260 days. This poor accuracy measurement, correlated with the different biological characteristics of breast tumors, is unhelpful for determining the effect of delays on the clinical presentation of breast cancer. However, we can reasonably suppose, based on (22, 23), that in 6 months up to 50% of breast cancer cases could increase tumor dimension in up to 1 cm.

After the introduction of breast cancer screening programs, we have detected a turnaround in breast cancer clinical presentation: a reduction of palpable lesions (local advance breast cancer) and an increase of un-palpable lesions (early stage) (24). Due to the temporary suspension of the screening during the lockdown, we have already observed a reduction of breast cancer diagnosis cases (9). The diagnoses that are performed during the lockdown period are of clinically evident lesions (palpable lesions, nipple discharge, cutis retraction, breast ulceration, and mastitis carcinomatosa) which correspond to about 35–40% of all breast cancer lesions (24). The reduction of breast cancer diagnoses would lead to an increase in new cases once the lockdown period ends, an increase that could undermine the cancer health system which is already experiencing a significant slowdown with a consequent growth of waiting lists (25).

Interruption and partial reduction of the public and private breast cancer screening activities can lead to detecting new cases of BC in advanced stage. Failure to early diagnoses could lead to an increase of more invasive surgery, need for further treatments such as systemic chemotherapy impacting women's quality of life, worst oncological outcomes and increased NHS costs. Data reported on US commercially insured population (22) between 2009 and 2012 (n. 8,360) showed that the costs of treating breast cancer could be reduced achieving early diagnoses and treatments: “earlier detection of breast cancer by routine screening leads not only to reduced morbidity and mortality but also to lower costs for cancer treatment” (p. 31). Similar investigations are not available for the Italian population. However, in Europe treatment costs are higher for patients with advanced breast cancer.



CONCLUSION AND POLICY IMPLICATIONS

Regardless of country specific strategy to manage COVID-19 pandemic, the ability to look at the consequences of state actions beyond the remit of the current health emergency is crucial in the wider context of global policy-making (26). Key points in public health policy response are funding and patients' sensibilization.

About funding, the European recovery plan settled by the Eurogroup (27) will provide countries with liquidity, funding and flexibility on current budget rules. The EU is moving faster than we are accustomed to, and history teaches us that policy coordination is the only successful exit strategy following a systemic shock, like the COVID-19. The €6 billion Health Initiative launched by the European Commission (28) is only a starting point in the management of the emergency. Further coordinate response and funding are needed to tackle the direct and indirect consequences of the pandemic, and in particular to fill the gap in cancer screening. The size of the health care funding necessary in Italy, similarly to other European countries, depends on its medium and long-term objectives. Organized cancer screening should be considered firstly of health care managers due to it is a cost-effective mean to reduce health care costs and mortality.

About patients' sensibilization, it is very likely that screening adhesion by patients will be lower than in the pre-COVID-19 era. This is supported by three main reasons. Firstly, the Italian healthcare system may not be able to fill in the gap due to the restriction on non-urgent activities and meet the patients' demand for mammography, especially in the center and south of the country. Secondly, the social distancing measures have a substantial impact on women's income that in turn could lead to a reduction in medical expenditure (i.e., reduction of voluntary screening). The gender gap in the Italian labor market is likely to increase further following the pandemic, especially for low-skilled and uneducated women, thus the risk of poverty (20, 21). Thirdly, patients' anxiety should not be underestimated. During the lockdown, patients with breast cancer diagnosis often refused to undergo surgery due to the COVID-19 anxiety (8, 9, 24). Therefore, a portion of women may choose not to adhere to screening campaigns in the coming months of 2020 (29).

Socio-economic and health consequences of results are relevant in both scenarios under consideration. In the optimistic scenario the undetected cases rate ranges between 5 and 8.42%. Otherwise, in the pessimistic scenario undetected cases rate raise from 6.57 to 11.53%. Impairment of early tumor detection could result in higher health care cost and worsening of long-term outcome. In our opinion, at the end of the pandemic, health care policies should be implemented within the NHS to counterbalance these unintended effects. To fill in the gap and meet patients' demands, it is necessary to re-finance regular screening within the Italian NHS. Voluntary screening should also be favored with national targeted media campaigns on newspapers, social media, radio, and the TV.

First COVID-19 outbreak was greatly overcome by Italian NHS, but cross-infection within hospital between health care workers and patients generates anxiety among workers and patients (8, 29). A nationwide informative campaign on the procedures to manage the risks of COVID-19 within the health care system and their effects could help to reduce patients' anxiety; tradition and social media campaigns, together with contact-tracing apps, like the Italian Immuni, can be employed to share relevant information among sensible citizens.
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