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Background and aim: Patients with interstitial lung diseases, including asbestosis, showed high susceptibility to the SARS-CoV-2 virus and a high risk of severe COVID-19 symptoms. Italy, highly impacted by asbestos-related diseases, in 2020 was among the European countries with the highest number of COVID-19 cases. The mortality related to malignant mesotheliomas and asbestosis in 2020 and its relationship with COVID-19 in Italy are investigated.

Methods: All death certificates involving malignant mesotheliomas or asbestosis in 2010–2020 and those involving COVID-19 in 2020 were retrieved from the National Registry of Causes of Death. Annual mortality rates and rate ratios (RRs) of 2020 and 2010–2014 compared to 2015–2019 were calculated. The association between malignant pleural mesothelioma (MPM) and asbestosis with COVID-19 in deceased adults ≥80 years old was evaluated through a logistic regression analysis (odds ratios: ORs), using MPM and asbestosis deaths COVID-19-free as the reference group. The hospitalization for asbestosis in 2010–2020, based on National Hospital Discharge Database, was analyzed.

Results: In 2020, 746,343 people died; out of them, 1,348 involved MPM and 286 involved asbestosis. Compared to the period 2015–2019, the mortality involving the two diseases decreased in age groups below 80 years; meanwhile, an increasing trend was observed in subjects aged 80 years and older, with a relative mortality risks of 1.10 for MPM and 1.17 for asbestosis. In subjects aged ≥80 years, deaths with COVID-19 were less likely to have MPM in both genders (men: OR = 0.22; women: OR = 0.44), while no departure was observed for asbestosis. A decrease in hospitalization in 2020 with respect to those in 2010–2019 in all age groups, both considering asbestosis as the primary or secondary diagnosis, was observed.

Conclusions: The increasing mortality involving asbestosis and, even if of slight entity, MPM, observed in people aged over 80 years during the 1st year of the COVID-19 pandemic, aligned in part with the previous temporal trend, could be due to several factors. Although no positive association with COVID-19 mortality was observed, the decrease in hospitalizations for asbestosis among individuals aged over 80 years, coupled with the increase in deaths, highlights the importance of enhancing home-based assistance during the pandemic periods for vulnerable patients with asbestos-related conditions.
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Introduction

During the COVID-19 pandemic, it was observed that patients with comorbidities, including chronic lung diseases, tended to have more severe symptoms of COVID-19, with more complications.1

Among chronic pulmonary diseases, interstitial lung diseases (ILDs) have been particularly focused. These diseases comprise a broad and heterogeneous spectrum of pulmonary parenchymal disorders of known and unknown causes, for example, idiopathic pulmonary fibrosis (IPF) and acute interstitial pneumonia. ILDs can appear as a manifestation of an underlying systemic illness and can also result from occupational, environmental, or drug exposures (1). All ILDs, especially IPF, are characterized by acute exacerbations, associated with thoracic surgical procedures and viral infections (2), with a particularly high mortality rate (35%−70%).

A systematic review and quantitative meta-analysis evaluated the relationship between pre-existing ILDs and outcomes of COVID-19. The prevalence of ILDs in COVID-19 patients across the globe was estimated as 1.4%, which was significantly higher in non-surviving COVID-19 patients, and the mortality rate was twice as higher in patients with ILDs than those without ILDs, suggesting that ILDs are associated with poor outcomes of COVID-19 (3). Drake et al. investigated 161 international and multicentre subjects across Europe with a previous diagnosis of ILD and 322 subjects without the diagnosis, admitted to the hospital with COVID-19 in March-April 2020: mortality in patients with ILD was significantly higher than mortality in those without ILD. ILD was associated with a 60% increase in the risk of death (2). ILDs were reported as a significant risk factor for COVID-19 in adults with COVID-19 admitted in 26 Turkish centers (4) and in the population cohort studies in England (5) and Korea (6).

Asbestosis is a specific diffuse ILD due to high occupational exposure to asbestos fibers. Pulmonary function anomalies can include gas exchange abnormalities, restrictive patterns, and obstructive features due to small airway disease (7).

Italy was one of the main producers of asbestos among the European countries, up to the 1992 ban, and it still remains among the countries most impacted by asbestos-related diseases (ARDs), such as asbestosis and malignant mesotheliomas (MM) (8).

MM is among the diseases considered by the Thoracic Centres International Coronavirus Disease 2019 Collaboration Registry (TERAVOLT) (9–13), reporting a high COVID-19 mortality rate in patients with thoracic malignancies (11). Lung cancer may not appear as an extremely high risk factor for susceptibility to COVID-19, at least not in the same way as cardiovascular diseases, chronic obstructive pulmonary diseases, and diabetes; however, patients with lung cancer, when affected, have an increased risk of experiencing a more severe illness (11). These data confirm the first observation that, based on a sample of 102 patients, the COVID-19 course is more severe in patients with lung cancer (13). MM was among the first four comorbidities significantly associated with an increase in COVID-19 incidence, shown by a geographical clustering analysis carried out in US counties. The authors suggest that protecting subjects from diabetes, tuberculosis, mesothelioma, cardiomyopathy, and myocarditis can help reduce COVID-19 mortality (14).

Italy was the first European country to face the SARS-CoV-2 epidemic. The World Health Organization (WHO) indicated that Italy was one of the European countries with the highest number of newly reported deaths associated with COVID-19 (15), and it estimated that Italy experienced an exceeding mortality of 100,431 deaths in 2020 (16).

Grande et al. reported that, in Italy, from March to April 2020, all-cause mortality rates increased by 39% in men and 31% in women with respect to the same months in 2015–2019. COVID-19 was the leading cause of death primarily among men and the second among women; in addition, remarkable increases in mortality rates were reported for influenza and pneumonia, followed by diabetes, hypertensive diseases, dementia, and Alzheimer's disease; the mortality rates for neoplasms showed a slight decrease (17). In 2021, a study on the pathological patterns of the individuals deceased from COVID-19 in Italy, based on the National Survey of COVID-19 positive individuals, reported neoplasms, hypertensive heart diseases, and diabetes as the most frequently mentioned comorbidities during the two considered periods of the COVID-19 pandemic (February–April and May–September 2020) (18). During the first wave (March–May 2020), the geographical spread of the pandemic was heterogeneous. In Southern Regions and the islands, the infection's spread was limited; in Central Regions, it was, on average, higher than in the South, while the spread of the virus was high in Northern Regions (19). Subsequently, in the summer of 2020, the spread of the virus was very limited; however, by the end of September, an increasing number of outbreaks affected the entire country, marking the beginning of the second wave. The first wave mainly affected Northern Italy, whereas the second wave involved the country from North to South (20).

The present study aims to analyse the mortality rates in the Italian general population from MM (especially pleural) and asbestosis, during the 1st year of the COVID-19 pandemic, and the possible association of these causes with COVID-19 mortality.



Materials and methods


Study design

The present study is a cross-sectional study of deaths related to asbestosis and MM. This study also explores the association of these diseases with COVID-19.



Settings

Mortality data are derived from the National Register of Causes of Death (RCoD) managed by the Italian National Institute of Statistics to which all death certificates issued must be referred by law. At the beginning of the present investigation, the most recent available data refer to 2020. The hospitalization data are derived from the National Hospital Discharge Database (NHDB) of the Ministry of Health, which archives regional data from any Italian public and private hospital after an urgent or planned (diagnostic or interventional) admission.



Participants

The study analyzed all Italian deaths involving asbestosis, MM, and COVID-19 recorded from 2010 to 2020 as well as all Italian hospitalizations related to asbestosis, during the same period.



Outcomes

The age-standardized mortality rates (SRs) by disease and odds ratios (ORs) for having vs. not having COVID-19 among MPM or asbestosis deaths over 80 years old in 2020 were calculated. The hospitalization SR for asbestosis was calculated in the 2010–2020 period.



Data sources

The medical certificate of the causes of death includes two parts: in part 1, the certifying physician reports the chain of diseases or events leading to death; and in part 2, he/she reports other relevant conditions contributing to death but not directly responsible for it. The RCoD data include the underlying cause of death (i.e., the disease or injury which initiated the train of events directly leading to death), and all diseases, conditions, or events listed in the death certificate (multiple causes of death), classified according to the International Classification of Diseases 10th revision, ICD-10.

The following ICD-10 codes were considered: J61, pneumoconiosis due to asbestos and other mineral fibers and C45.0–C45.9 for MM, with the code C45.0 specific for malignant pleural mesothelioma (MPM). Deaths due to MM (at any site), MPM, or asbestosis were identified considering the underlying cause of death. Deaths involving the two diseases were defined as deaths mentioning them anywhere on the death certificate, i.e., among the multiple-cause codes (thus not considering the underlying cause code only). Deaths involving COVID-19 were identified by selecting codes U07.1-U07.2 among multiple-cause codes. For the regression analysis, deaths with the ICD-10 code J84.9 anywhere in the certificate were excluded, considering that some COVID-19 cases were certified as “interstitial pneumonia.”

In NHDB, for each patient, demographic data (e.g., gender, date of birth, place of residence), as well as the primary diagnosis and up to five secondary discharge diagnoses, are recorded; diagnoses are codified according to the International Classification of Diseases, Ninth Revision, Clinical Modification (ICD-9-CM). The first admission with the presence of asbestosis (ICD-9-CM: 501) was considered for all hospital discharge diagnoses during the study period (2010–2020).



Analyses

Directly age-standardized mortality rates for the overall population resident in Italy were calculated for deaths due to MM, MPM, or asbestosis (underlying cause) and for deaths involving these diseases (multiple-causes), using 5-year age-specific mortality rates with the oldest age group being 95 years and older and the European population as the standard.2

The rates, using the mid-year resident population as denominators, were calculated for each year from 2010 to 2020 and for the period of 2015–2019 for the overall population and for separate age-groups (<50 years, 50–64 years, 65–79 years, ≥80 years). Mortality rate ratios (RRs) of 2020 compared to 2015–2019 were calculated, with a 90% confidence interval (CI) (21). In addition, RRs of 2010–2014 vs. 2015–2019 were also calculated to estimate the previous temporal trend.

Considering that approximately 80% of all MM are located in pleura and the similarities with COVID-19 manifestations, analyses focused on MPM deaths.

To investigate the association between COVID-19 and MPM or asbestosis, a sex-stratified logistic regression model, adjusting for 5-year age groups, was applied to the mortality rate of 2020 for the age group of ≥80 years. ORs between deaths involving MPM or asbestosis with the mention of COVID-19 and those without COVID-19 were calculated, considering the latter group as reference. We mainly focused on multiple causes of deaths since they allow us to investigate the burden of mortality involving the diseases under the study independently from the rules of underlying cause selection and limit possible underestimation. Specifically, in 2020, some causes could have been underreported in COVID-19 deaths. In addition, the multiple causes data allow us to study the association between comorbidities in the death event.

Similar to mortality analyses, annual SRs of hospitalization in the 2010–2020 period were calculated, considering all diagnoses (both primary and secondary) in the hospital discharges. RRs of 2020 and SRs of 2010–2014, with respect to the annual mean of 2015–2019, were calculated by sex and age group to investigate the temporal trend.




Results

In Italy, 746,324 people died in 2020; out of them, 74 subjects deceased from asbestosis, 1,552 subjects deceased from MM (including 1,249 subjects deceased from MPM), and 78,673 subjects deceased from COIVD-19. Considering the multiple causes of death, 286 subjects deceased with asbestosis and 1,695 subjects with MM (including 1,348 subjects deceased with MPM) (Table 1). The deaths for all causes and those due to COVID-19 in 2020 and the percentage of variation of all-cause mortality compared to the previous periods are shown in Supplementary Table S1. The differences in deaths due to or involving mesothelioma or asbestosis, which is particularly remarkable for asbestosis (Table 1) because of the low lethality of the disease, are in agreement with the literature (8).


TABLE 1 Deaths underlying and involving all malignant mesothelioma (MM), malignant pleural mesothelioma (MPM), and asbestosis, by age class and sex.
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Supplementary Table S2 shows the number of deaths due to and involving MM, MPM, and asbestosis, by sex, age group, and year, for the period of 2010–2020.

The numbers of deaths involving MPM and asbestosis and age-standardized rates (per 100,000 inhabitants) in the 2010–2020 period by year and sex are reported in Table 2. In 2014 and 2015, both diseases showed a peak of SR, and a slight decrease in MPM was observed in 2019 compared to 2018. In 2020, the number of deaths involving asbestosis increased by 13% compared to the 5-year previous period (mean average of 2015–2019); meanwhile, the mortality involving MPM showed a slight decrease (1,348 MPM deaths, a combination of men and women, in 2020 vs. 1,373 mean average in 2015–2019) (Table 2).


TABLE 2 Mortality involving malignant pleural mesothelioma (MPM) and asbestosis, by sex and year.
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Figure 1 shows the number of subjects deceased with MPM and asbestosis in 2020 compared to the annual average of the previous periods (2010–2014 and 2015–2019) by sex and age group. The great majority of deaths with both MPM and asbestosis occurred in the male population and in the age group of 65–79 years and over 80 years, respectively. Women younger than 50 years deceased with asbestosis were not observed. In 2020, an increase in the number of deaths involving MPM and asbestosis in men over 80 years, particularly, was observed.
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FIGURE 1
 Number of deaths involving malignant pleural mesothelioma [MPM: (A)] and asbestosis (B), by sex and age group. Italy, 2020. Deaths and the average annual number of deaths observed in 2010–2014 and 2015–2019.


The SRs of mortality for MPM and asbestosis, considered as involving and the underlying causes of death, by age group and sex along rate ratios (RRs) in 2020 and 2010–2014, compared to 2015–2019, are reported in Table 3 and Supplementary Table S3, respectively.


TABLE 3 Mortality involving malignant pleural mesothelioma (MPM) and asbestosis.
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A slightly increasing temporal trend over the entire study period was observed in the population over 80 years. In comparison with the 2015–2019 period, while the 2020 mortality in the overall population is similar for both diseases, it increased by 10% for MPM (RR = 1.10, 90% CI: 1.02–1.19) and by 17% for asbestosis (RR = 1.17, 90%CI: 1.02–1.34), in the age group over 80 years (Table 3).

Table 4 shows the results of the logistic model. Compared to deaths without any mention of COVID-19 (reference), deaths involving COVID-19 have a significantly lower probability of presenting MPM among causes of death in both men and women (men: OR = 0.22; women: OR = 0.44), while no departure was observed for asbestosis.


TABLE 4 Odds ratios of malignant pleural mesothelioma (MPM) and asbestosis mentioned in death certificates, according to the presence of COVID-19.
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Hospitalization from asbestosis showed an overall decreasing temporal trend in 2020 with respect to the annual mean of 2015–2019 and 2010–2014, in all age groups, both considering asbestosis as primary or secondary diagnoses (Table 5).


TABLE 5 Hospitalizations with asbestosis in primary diagnosis only and in all diagnoses.
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Discussion

Italy was the first European country that confronted the COVID-19 pandemic, with an uneven trend, particularly in 2020 (19). The differences across geographical areas may due to a number of factors, i.e., the high concentration of economic and commercial activities in Northern Italy and the different levels of air pollution that may have made the northern population more susceptible to respiratory infections (19, 22).

ILDs are considered among the comorbidities that could determine a higher risk of severe COVID-19, causing more severe symptoms and complications.

Some ARDs, such as MPM and asbestosis, affect the lungs, and asbestosis is included among the ILDs.

In Italy, approximately 4,400 deaths by year due to ARDs, including 1,515 deaths due to MM and 58 deaths due to asbestosis, have been estimated in the 2010–2016 period (8). The vulnerability to COVID-19 of the subjects affected by ARDs was of particular concern among subjects formerly exposed to asbestos and their relatives.

The present study investigated the MPM and asbestosis mortality, during the 1st year of the COVID-19 pandemic, in Italy, using both underlying and multiple causes based on nationwide data. To the best of our knowledge, there are no specific studies on asbestosis mortality in relation to the COVID-19 pandemic.

The study is based on the use of nationwide data, which include all deaths that occurred in Italy. The causes of deaths are stated by physicians, and the coding procedures are highly standardized and internationally comparable, even if an underreporting or lack of specificity of the cause of death cannot be completely excluded. In particular, during the pandemic period, some causes could have been underreported in favor of COVID-19; meanwhile, in the first months of the pandemic, an underreporting of COVID-19 could have occurred (23, 24); and this could represent a limitation of the present investigation. However, a value of the study is the use of multiple causes of death data. Such data allow for a more comprehensive evaluation of mortality related to MPM and asbestosis in comparison with the use of death underlying cause data only. The replicability of the analyses presented in this study depends on the availability of routinely collected multiple causes-of-death data, which is globally increasing.

Considering multiple-cause data, we found that, in 2020, the mortality exceeded the 2015–2019 rate in both men and women over 80 years for MPM and among men for asbestosis. Similar trends were observed since 2010. These increases are slightly higher than the increase in mortality from all causes other than COVID-19 (+19% vs. +9%) (Supplementary Tables S1, S2).

The logistic regression analysis, performed on the age group of ≥80 years, highlights a significant negative association between COVID-19 and MPM or asbestosis in 2020 death certificates. These results suggest that the increase in mortality from such conditions might be only indirectly related to COVID-19, even if a possible underestimation of the risk could not be excluded, considering the possible under-diagnosis of COVID-19, particularly in the first wave of the pandemic (23, 24).

The results regarding mesothelioma in the overall population comply with previous studies, highlighting no increases in mortality from malignant tumors during the COVID-19 pandemic in Italy (17, 25). One of the reasons hypothesized was that patients with cancer were not at a higher risk of infection due to the protective effect of social distancing measures (26). Italy has a surveillance program for malignant mesothelioma cases, performed by the aforementioned ReNaM, a network with regional organizations. An Operational Center is established at each region that identifies all mesothelioma cases in its territory, analyzing the occupational, residential, and environmental history of sick individuals to identify asbestos exposure contexts. Our results are in agreement with the recent study based on ReNaM data, reporting that, in Italy, the restriction put in place to control the COVID-19 pandemic had little or no effect on the new MM diagnoses (27). In addition, the temporal trend of MPM mortality observed in 2010–2019 is in agreement with the previous models (28) and the more recent national MM mortality surveillance, reporting a slight decrease in 2019 (29).

The observed decrease in the hospitalizations for asbestosis reflects the reduction in all admissions observed in 2020. In Italy, there were 6.5 million hospitalizations in 2020, 22% lower than the average of the previous 3 years. This reduction was more pronounced during the first pandemic wave, where admission rates were 45% lower in April and 39% lower in May, compared to the average for the same months in 2017–2019. During the second wave, the effect on the hospital system was smaller.3

The reduction during the pandemic of healthcare service, including the health surveillance plans addressed to former asbestos exposure provided for by law,4 could have contributed to observed mortality increases. On the other hand, the increasing mortality involving asbestosis and malignant pleural mesothelioma observed particularly in people over 80 year of age could, almost in part, reflect the temporal trend that occurred since 2010 in the country and also due to the long latency period since the first exposure to asbestos of the two diseases.



Conclusion

An increase in mortality was observed for asbestosis and, even if of slight entity, for MPM, in people aged over 80 years during the 1st year of the COVID-19 pandemic. No direct association between these ARDs and COVID-19 mortality was observed; therefore, these diseases seem not to have been direct risk factors for COVID-19 mortality. The increase in 2020 of mortality rates for both diseases in ≥80-year old people could be, in part, explained by the increasing trend observed since 2010. The increase in mortality from asbestosis requires specific concern, considering that asbestosis is a non-lethal disease and that, in the same period, a huge decrease in the hospitalizations for this disease was observed in both genders. The reduction during the pandemic period of healthcare and hospitalization could be an indirect cause of the exceeding mortality. Further investigations, extending the analyses to the years after 2020, will provide a better understanding of what other factors may have determined the observed mortality trend and whether this has remained constant over time. Despite the limitations of the investigation, the results show that an increase in mortality is accompanied by a decrease in hospitalization, highlighting the importance of enhancing home-based assistance during the pandemic periods for vulnerable patients with asbestos-related morbidities.
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Footnotes

1https://www.cdc.gov/coronavirus/2019-ncov/need-extra-precautions/people-with-medical-conditions.html

2https://data.europa.eu/doi/10.2785/11470

3https://www.agenas.gov.it/comunicazione/primo-piano/2112-agenas-e-istat-impatto-dell%E2%80%99epidemia-covid-19-sul-sistema-ospedaliero-italiano-anno-2020

4D.Lgs 81/80, https://www.gazzattaufficiale.it/eli/id/2008/04/30/008G0104/sg
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