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Objective: To evaluate if the number of admitted extremely preterm (EP) infants (born before 28 weeks of gestational age) differed in the neonatal intensive care units (NICUs) of the SafeBoosC-III consortium during the global lockdown when compared to the corresponding time period in 2019.

Design: This is a retrospective, observational study. Forty-six out of 79 NICUs (58%) from 17 countries participated. Principal investigators were asked to report the following information: (1) Total number of EP infant admissions to their NICU in the 3 months where the lockdown restrictions were most rigorous during the first phase of the COVID-19 pandemic, (2) Similar EP infant admissions in the corresponding 3 months of 2019, (3) the level of local restrictions during the lockdown period, and (4) the local impact of the COVID-19 lockdown on the everyday life of a pregnant woman.

Results: The number of EP infant admissions during the first wave of the COVID-19 pandemic was 428 compared to 457 in the corresponding 3 months in 2019 (−6.6%, 95% CI −18.2 to +7.1%, p = 0.33). There were no statistically significant differences within individual geographic regions and no significant association between the level of lockdown restrictions and difference in the number of EP infant admissions. A post-hoc analysis based on data from the 46 NICUs found a decrease of 10.3%in the total number of NICU admissions (n = 7,499 in 2020 vs. n = 8,362 in 2019).

Conclusion: This ad hoc study did not confirm previous reports of a major reduction in the number of extremely pretermbirths during the first phase of the COVID-19 pandemic.

Clinical Trial Registration: ClinicalTrial.gov, identifier: NCT04527601 (registered August 26, 2020), https://clinicaltrials.gov/ct2/show/NCT04527601.
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INTRODUCTION

On the 11th of March 2020, COVID-19 was declared a pandemic by the World Health Organization, which led to an almost worldwide lockdown (1). Major reductions in the birth rates of extremely preterm and extremely low birth weight infants during the lockdown have been reported in Danish (2) and Irish (3) studies. The Danish study reported a decrease in the number of infants born extremely preterm (EP, infant born before 28 weeks gestational age); one EP infant from the 12th of March to the 14th of April of 2020 compared to a mean of 11.4 over the same time period of the preceding 5 years, in all of Denmark (2). The same trend was seen in the Irish study, relying on data from one hospital in Ireland, where no extremely low birth weight infants (<1,000 gm) were born from January to April in 2020, compared to a mean of 4.9 from January to April during the preceding 20 years (3). A Dutch study utilizing a 10-year time period found evidence of a moderate reduction of the whole spectrum of pre-maturity, follow the implementation of COVID-19 mitigation measures (4). In contrast, a Nepalese study (5) based on nine health institutions reported an increase in the preterm birth rate from 16.7 to 20.0%. A birth cohort from two hospitals in Philadelphia, United States, found no significant difference in preterm birth rates, when comparing the period of March to June 2020 (283 preterm births), to the same months during 2018 and 2019 (617 preterm births in total).

The total number of extremely preterm and extremely low birth weight infants in these studies are small and thus, the results should be interpreted with caution (6). The case was taken up in the New York Times, which reported that several neonatologists from neonatal intensive care units (NICU) worldwide, had observed a decrease in local pre-maturity rates, while other neonatologists observed the contrary (7).

The SafeBoosC-III trial investigates the effects of treatment guided by cerebral near-infrared spectroscopy monitoring in extremely preterm infants (8). Despite having a vulnerable population, potentially with an increased risk of complications to a COVID-19 infection, the trial was able to proceed in most countries. Furthermore, several NICUs were opened for randomisation in this time period. However, the average monthly number of randomisations per NICU was almost halved in March, simultaneously with the spread of COVID-19 across Europe (Figure 1). Given the contradictory reports in the published studies on pre-maturity rates during the COVID-19 lockdown, and the variability in observations from neonatologists worldwide and within the SafeBoosC consortium, we decided to formally investigate the effect of the COVID-19 pandemic within our NICUs. For the SafeBoosC-III trial, the difference in EP admissions is most relevant, as this is the eligibility criteria.


[image: Figure 1]
FIGURE 1. Number of randomisations per month within each NICU actively randomizing infants in the SafeBoosC-III trial during the last 9 months.


The purpose of this study was to evaluate, if the number of admitted EP infants differed in NICUs within the SafeBoosC-III consortium during the global lockdown. Furthermore, being an international consortium, we wished to evaluate if there were differences within geographical regions, or associations between the level of local lockdown restrictions and difference in the number of EP infant admissions.



METHODS AND STUDY DESIGN

This is a retrospective, observational study, based on the NICUs in the consortium of the SafeBoosC-III randomized clinical trial (8). The principal investigators from all of the 79 NICUs in the consortium, were invited to participate in this study by e-mail and asked to report the following information: (1) the number of EP infants admitted to their NICU within the 3 months, where the lockdown restrictions were most rigorous during the first phase of the COVID-19 pandemic, (2) the number of EP infants admitted within the corresponding 3 months of 2019, and (3) the level of restrictions imposed upon the public, during the most rigorous 3 months of the lockdown period, in a Likert scale format from one to five. The consecutive 3 months where the lockdown restrictions were most rigorous during the first phase of the COVID-19 pandemic, were subjectively defined by local principal investigators. The scale used to classify the level of lockdown restriction, is a modified scale inspired from the New Zealand COVID-19 alert system (9), with one being the normal state of society, two being mild restrictions, three being moderate restrictions, four being strong restrictions and five being very strong restrictions (full scale in Appendix 1). Principal investigators reported that the data on the number of EP infant admissions was collected from admissions logbooks, NICU databases, hospital databases, and in one case, from a national registry.

Investigators were also asked to categorize the impact of the COVID-19 lockdown on the everyday life of a pregnant woman, and additionally, if they believed that the lockdown restrictions could possibly lead to a non-admittance of EP infants (e.g., intrauterine death due to delayed admittance of the mother, no possibility to transfer the baby from place of birth to a tertiary centre). Lastly, investigators were asked if there within the last year had been any major changes in the organization of perinatal care in their area/region, which may have changed the number of EP infant admissions to their respective NICU. The full data report template and data set can be found in Appendices 1, 2.


Outcomes

The primary outcome was the difference in the total number of EP infant admissions during the 3 months with the most rigorous lockdown restrictions during the first phase of the COVID-19 pandemic, compared to the corresponding 3 months in 2019.

Secondary outcomes were

1) The difference in the number of EP infant admissions within the following regions: Asia, Eastern Europe, Southern Europe, Northern Europe, Western Europe, North America

2) The correlation between the level of the local lockdown restrictions and difference in the number of EP infant admissions.

Exploratory outcomes were (1) the likelihood that restrictions inside or outside health institutions in the investigators country/region, have led to non-admittance of EP infants, (2) if any major changes in the organization of perinatal care had occurred locally, which may have changed the number of admissions of EP infants, and (3) the impact of the COVID-19 lockdown on the everyday life of a pregnant woman.



Statistical Analysis

The statistical analysis was decided a priori. The total number of EP infant admissions, during the 3 months with the most rigorous lockdown restrictions in 2020, during the corresponding three months in 2019, within each region and within each level of lockdown restriction, were to be reported as numbers (n). The primary outcome, as well as the secondary outcome regarding the difference in the number of EP infant admissions within each geographical region, were analyzed using Chi-square tests for 1 × 2 tables. To analyse the correlation between the local level of lockdown restrictions and the difference in number of EP infant admissions, we used simple linear regression. The exploratory outcomes did not undergo statistical analysis but were reported and discussed. For the primary outcome, an alfa level of 5% was chosen as a threshold for significance. To correct for multiple testing in the secondary outcomes, we chose an alfa level of 1%. Statistics were conducted in IBM SPSS Statistics 25 (IBM, Armonk, NY, US).

In a previous funding application for the SafeBoosC-III trial, the 93 NICUs taking part in the application, had reported an average of 30 admissions per year, i.e., 7 per 3 months period. Therefore, if half of the NICUs in the SafeBoosC-III consortium (i.e., 40 NICUs) participated, we would expect a total of 280 EP infant admissions within the 40 NICUs in 2019. Thus, a 16.5% difference in the primary outcome would be needed, to show a statistical significance with a 5% alfa level as threshold.

Pre-defined regions based on the active SafeBoosC-III NICUs can be found in Table 1.


Table 1. Pre-defined regions within the 79 NICUs in the SafeBoosC-III consortium.
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Post-hoc Data Collection and Analysis

During the review process of a previous submission for publication of this manuscript, we were asked to provide the total number of NICU admissions. Therefore, in a second round, investigators were asked to report the total number of infant admissions to their NICU within the 3 months where the lockdown restrictions were most rigorous during the first phase of the COVID-19 pandemic, as well as within the corresponding 3 months of 2019.



Ethical Considerations

The Danish National Committee on Health Research Ethics ruled that this study did not constitute a health research project. Therefore, permission to conduct this study was not necessary. To our knowledge, two participating European NICUs consulted with their local ethical committee, regarding the need for approval, but this was not required either. This study was registered on clinicaltrials.gov (NCT04527601) before any data collection started.




RESULTS

Data was delivered from 46 NICUs on a total of 885 EP infants across 17 countries (Austria, Belgium, China, Czech Republic, Denmark, Germany, Greece, India, Ireland, Italy, Norway, Poland, Switzerland, Spain, Turkey, UK, USA). The data source was reported to be an admission logbook (n = 16), a NICU database (n = 19), a hospital database (n = 10), and a national database (n = 1). During the 3 months with the most rigorous lockdown restrictions in 2020 the number of EP infant admissions was 428, compared to 457 in the corresponding 3 months of 2019 (a decrease of 6.6%, 95% CI −18.2 to +7.1%, p = 0.33). No significant differences were found in the number of EP admissions between 2020 and 2019 within the individual six pre-defined geographical regions (Table 2 and Figure 2).


Table 2. EP infant admissions in 2020 and 2019 within each pre-defined geographic region.
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FIGURE 2. Change in percent in extremely preterm admissions between the 3 months with the most rigorous lockdown restrictions in 2020, compared to the corresponding months of 2019 in the 46 participating NICUs in the SafeBoosC-III consortium.


The linear regression analysis showed no significant correlation between the level of lockdown restriction and difference in the number of EP infant admissions (p = 0.3; Table 3).


Table 3. Number of EP infant admissions in 2020 and 2019 stratified by level of lockdown restriction.
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When investigators were asked to describe the impact of the COVID-19 lockdown on the everyday life of a pregnant woman, 33 out of 46 (72%) answered that they thought the change had been radical or very radical (Table 4). Two out of 46 (4%) answered that they thought the change had been little or very little. Investigators were furthermore asked to classify the likelihood that restrictions outside or inside health institutions in their country/region, could have led to non-admittance of EP infants. Thirty-four out of 46 (74%) answered that they thought it was unlikely or very unlikely (Table 4). Three out of 46 (7%) answered that they thought it was likely or very likely.


Table 4. Reporting of exploratory outcome results.
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Of the 46 participating investigators, three reported changes in the structure and organization of perinatal care within their NICU, during the lockdown period. This included reports of nursing staff being rotated to COVID-19 services, increase or decrease in the NICU bed capacity due to structural changes caused by COVID-19 and COVID-19 testing of all patients before admission. One investigator also suspected that online consultations instead of on-site consultations with mothers could have led to a greater amount of intrauterine complications and thus, preterm births.


Post-hoc Analysis Results

The post-hoc analysis was based on data from all 46 NICUs. The total amount of NICU admissions during the three most rigorous lockdown months of 2020 was 7,499 and the admissions of same time period in 2019 was 8,362. The overall difference was −10.3 percent. The percentage of extremely preterm infants of total admissions was 5.7 percent in 2020 compared to 5.5 percent in 2019. The difference between regions can be found in Table 5.


Table 5. Total NICU admissions in 2020 and 2019 within each pre-defined geographic region.
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DISCUSSION

Based on 885 EP infant admissions from 46 NICUs across 17 countries, this international retrospective, observational study found no major decrease in the number of EP infant admissions during the 3 months with the most rigorous lockdown restrictions during the first phase of the COVID-19 pandemic compared with the corresponding 3 months in 2019. Furthermore, no major changes in the number of EP infant admissions were seen within the geographical regions, although the statistical uncertainty was greater. There was no correlation between levels of lockdown restrictions and changes in the number of EP infant admissions. The post-hoc analysis, revealed an overall decrease of 10.3 percent in total NICU admissions, thus the EP infant admission percentage was very constant.

Our study has two important strengths. First, to our knowledge, this study is the largest evaluating the effect of the first phase of the COVID-19 pandemic on EP infant admissions, so far. We surpassed the indicative sample size, which decreases the risk of type II errors, and to some extent compensates for the correction for multiple testing in the secondary outcomes (10). Secondly, the protocol for this study, including the statistical analysis plan, was registered at clinicaltrials.gov before any data was collected, thereby reducing the risk of selective outcome reporting bias (11).

Our study has several weaknesses. First, as COVID-19 is an emergency, we decided to move quickly and therefore, the principal investigators had 3 weeks (August 28th–September 13th, 2020) to report the data. It is plausible that the participation would have been better if we had prolonged the data collection time. Thirty-three NICUs of the SafeBoosC-III consortium did not participate in this study, for reasons which are uncertain. This imposes a potential bias, although it may appear unlikely that this would tend to remove a real effect of the lockdown. Secondly, the data was self-reported, not verified by a third party, and collected in an unblinded fashion, although from well-defined sources. Thirdly, we compared only with the corresponding time period in 2019, not several preceding years, as done in previous studies. The previous studies, however, needed to do that to achieve statistical strength. This was not necessary in our case. It is unlikely that 2019 should have been unrepresentative for the preceding period, due to the large number of participating NICUs. Fourthly, the 3 months where the lockdown restrictions were deemed most rigorous, might not necessarily be the peak months in terms of COVID-19 cases. Thus, the results from this study do not necessarily reflect the number of admissions during the months with most COVID-19 cases. Furthermore, subjective judgements by the local investigators were used to judge the level of lockdown restriction, whether the lockdown had an impact on the life of pregnant women and whether lockdown restrictions could possibly lead to non-admittance of EP infants. This was done to provide simple background information since a more formal data collection for this purpose would have been a major undertaking. The subjective judgements may pose as a limitation in regard to response bias. It is plausible, however, that most of these biases would rather have induced a false association between the change in numbers and the possible explaining factors. The analysis of number of admissions within each geographical region had lower statistical power, due to correction for multiple testing in the secondary outcome analyses, as well as the smaller number of admissions within each region (10).

The most important weakness to consider is the self-selection of the NICUs in the SafeBoosC-III consortium. It is an “ad-hoc” group of neonatologists with an academic interest in brain-oriented neonatal care. Therefore, the NICUs that have provided data for this study are typically academic, tertiary NICUs and their admissions of EP infants may not represent EP infants in the regions they serve. It is again, however, difficult to see how this would bias the results as regards the effect of the initial COVID-19 lockdown. Also, only few investigators reported that the COVID-19 epidemic had affected the organization of neonatal intensive care in their regions. Finally, due to the drop in the randomisation rate in the SafeBoosC-III trial, an investigator-bias would most likely to have been in the direction of an exaggerated effect of the lockdown.

In summary, we conclude that our results may be a fair estimate of the general, global effect of the lockdown and that it is likely to have been small, a conclusion that is also supported by results in a previous report (12). Lockdown restrictions causing pregnant women to be more likely to stay home may certainly influence several risk factors for preterm birth, such as stress and prolonged standing at work as well as infections on one side and the clinical processes leading to physician-induced birth on the other side. It is also possible, that in some unfortunate cases, an extremely preterm delivery may have taken the form as a late miscarriage. But our results suggest that these effects have been at most moderate in magnitude.

Despite the number of EP admissions did not significantly differ much in 2020 from 2019, the average number of randomisations in the SafeBoosC-III trial, dropped significantly in March 2020, where the COVID-19 pandemic spread across Europe. Possible explanations for this specific finding, could be that some NICUs participating in the SafeBoosC-III trial, were forced to suspend all clinical research, due to the pandemic. In others, some staff members were re-allocated to clinical duty in COVID-19 departments. Furthermore, some NICUs split the clinical staff into smaller groups, so that fewer staff members were working simultaneously in the NICU, as a preventive measure to avoid the spread of COVID-19 within the department (personal communication). Such measures could all potentially affect the number of randomisations in SafeBoosC-III.

We have studied the immediate effects of lockdown. Delayed effects are also possible. The existence of neonatal networks and national registries will allow stronger epidemiological studies to be done, including examining the effects on the children themselves.



CONCLUSION

This larger ad hoc study did not confirm previous reports of a major reduction in the number of extremely preterm births during the first phase of the COVID-19 pandemic.
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