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Growing evidences are showing the potential indirect effects of the Coronavirus Disease 2019 (COVID-19) on the health systems of low-resource settings, where diseases such as Tuberculosis, Human Immunodeficiency Virus (HIV) and Malaria represent major killers. Therefore, we performed a retrospective study aimed to evaluate the impact of COVID-19 on Malaria programs in a peripheral region of Sierra Leone, previously involved by the Ebola outbreak in 2015, when malaria care have been impaired since local health systems were overwhelmed by Ebola cases. During COVID-19 in Sierra Leone, we did not notice a significant drop in malaria diagnosis in children, suggesting that a proactive approach in the management of malaria in endemic countries during COVID-19 may have had a positive impact. A comprehensive approach that include also educational activities to sensitize the local population, was useful to guarantee successful malaria diagnosis and treatment, and prevents excess of malaria deaths due to potential disruption of the local health systems related to the SARS-CoV-2 pandemic.
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INTRODUCTION

After the first description in China, severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) spread worldwide and reached Sub-Saharan Africa. In particular, the first cases in Africa have been described around March 2020 (1). In this part of the world, the number of coronavirus disease 2019 (COVID-19) cases and deaths is rising day by day, although not significantly compared with Europe, Asia, and North and South America (2). The reasons for such a difference are still unexplained, but multiple factors can be involved, including race, sex, socioeconomic status, genetic differences (3), and lack of testing points in most areas, particularly in the peripheries.

The arrival and continuous spread of SARS-CoV-2 in Africa are worrying major organizations (including the World Health Organization and major medical journals) because of the direct impact of the viral spread on a weak health system and the indirect effects of lockdown in a weak economic system (4). Preliminary data arrived from Sierra Leone, where we previously highlighted the social consequences of SARS-CoV-2 lockdown, with most people experiencing economic difficulties and losing their jobs (5). However, it was immediately clear that the health system should be paid special attention to the possible effects of the COVID-19 pandemic on other major killers in Africa. During the last decade, African countries greatly improved the care of patients with these conditions, thanks to a coordinated approach including government acts and the support of major international agencies (such as the World Health Organization and non-governmental organizations). The impact on tuberculosis and HIV care has been widely claimed (6), and there is evidence of the negative impact of the pandemic on immunizations (7) and TB services worldwide (8, 9).

Conversely, the impact of COVID-19 on malaria services in low-to-middle income countries (LMICs) is less established. Considering that malaria mainly kills children under 5 years of age, whereas COVID-19 is relatively mild in this group (10), the potential effects of disrupted malaria programs on children's health could be massive. Using spatiotemporal Bayesian geostatistical models, Weiss et al. estimated that, under pessimistic scenarios, COVID-19-related disruption to malaria control in Africa could almost double malaria mortality in 2020 and the following years. However, real-world data from LMICs are still missing (11). Therefore, we performed this retrospective study aimed to evaluate the impact of COVID-19 on malaria programs in a peripheral region of Sierra Leone.



METHODS

To understand the impact of COVID-19 on malaria care, we retrospectively evaluated the gross numbers of children aged 0–60 months diagnosed with confirmed Plasmodium falciparum malaria in the Konta Wallah Community Health Center of Port Loko District, Kamasondo Chiefdom, a peripheral government-recognized malaria inpatient and outpatient unit, referral for an area of ~8,000 people. In this setting, malaria is diagnosed either on a clinical basis or confirmed with a rapid antigen test able to detect P. falciparum antigen, with no further diagnostic resources available.

We collected the number of patients tested with confirmed P. falciparum malaria during the first 5 months of the year 2020 (January, February, March, April, and May) and compared it with the cases reported in 2018 and 2019 during the same months. In Sierra Leone, the first COVID-19 presumptive cases have been documented at the end of March 2020 and lockdown declared in April 2020. In May 2020, the lockdown has been removed, but people were not allowed to move between districts. Because data have been collected during the very first local peak and the lockdown, we did not calculate the sample size and collected all malaria diagnoses made during the three study periods.

The data were collected, as absolute numbers, by the center's health workers in accordance with the usual rules held in Sierra Leone. Cases were retrospectively obtained using the health facility routine activity reporting forms. In many peripheral Sub-Saharan Africa health centers, data are collected by the health facility on a register by crossing off with a pen the type of disease diagnosed, without registering personal data nor more detailed epidemiological data. Peripheral health centers have a registry book with dedicated pages for the registration of diagnoses, where operators include age groups and final diagnosis (7). Eventually, data were transferred on an Excel file.

The study was approved by a local committee composed of those responsible of the malaria unit of the local health center (S.S.), the research team of the Bureh Town Community Hospital of Sierra Leone, the headman of the community, and the older adults of the village, in a similar way to what happens for all the important political and economic decisions in the examined area (n25_may-2020).

Descriptive and statistical analyses have been performed with STATA v16: χ2 or Fisher's exact tests to compare categorical variables. P-value was considered significant if <0.05. Dataset available upon reasonable request contacting the corresponding author.



RESULTS

During the period analyzed, a total of 785 children younger than 5 years old diagnosed with malaria have been evaluated. Details are reported in Table 1.


Table 1. Malaria diagnoses in children younger than 5 years of age.
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In March 2020, when the first cases of SARS-CoV-2 were reported in neighboring countries (Guinea and Liberia) but not in Sierra Leone, the number of cases was similar to those reported during the same month of the years 2018 and 2019.

A significant reduction of malaria diagnosis was noted on April 2020 (15 males, 18 females) compared with April 2019 (15 males, 15 females) (p 0.01; confidence interval 13–5; 95% confidence interval 7.05–19.95) but not compared with April 2018 (16 males, 20 females) (P > 0.05).

In May 2020, a new rise in malaria diagnoses was found (32 males, 40 females), compared with April 2020 (15 males, 18 females), but similar to May 2019 (28 males, 26 females) and 2018 (25 males, 31 females) (P > 0.05).

The number of malaria deaths in children younger than 5 years of age has been calculated from January 2018 to May 2020. The total numbers were similar: 9 deaths in 2018 (7 males, 2 females), 8 deaths in 2019 (3 males, 5 females), and 2 deaths (one male) detected from January to May 2020 (possibly a similar rate/year considering the short timeframe evaluated in 2020).



DISCUSSION

Our study allowed us to provide first data about the trends of malaria diagnoses in children younger than 5 years of age in three different years, showing that the number of diagnoses did not significantly change during COVID-19. Although an initial drop of malaria cases has been documented in April 2020, when Sierra Leone started the lockdown due to the first cases of COVID-19, we cannot exclude that it is a casual fluctuation in malaria diagnoses. Interestingly, when the lockdown was removed at the beginning of May 2020, a sudden increase in malaria diagnoses has been registered. Again, a causal relationship with the reduction of restrictive measures related to COVID-19 cannot be demonstrated but not even excluded.

According to local doctors and community health workers, in Sierra Leone, health authorities and health-care workers worked hard to ensure that people would not miss malaria care like what happened during the 2014–2016 Ebola virus disease (EVD) outbreak, when the number of malaria diagnoses, the number of patients with malaria seeking appropriate health care, and the volume of malaria treatments being dispensed dropped significantly compared with previous years (12, 13)1. It was estimated that ~7,000 additional malaria-associated deaths among children younger than 5 years in Guinea, Liberia, and Sierra Leone due to the Ebola outbreak [(12, 14) vecchie]. In the case of Ebola, the clinical similarity of EVD with malaria, fear of contracting Ebola in the health-care facilities, and interruption of distribution of insecticide-treated bed-nets were all contributing factors leading to disruption of malaria care (15).

Despite the beginning of April 2020, local health workers reported an initial reduction in malaria diagnosis, mainly due to fear of contracting COVID-19 in the health centers; after several health education activities, people came back to the health facilities when needed. In particular, during World Malaria Day on April 25th, an active campaign has been established by the government with the active involvement of community health workers, aiming to prevent interruption of malaria control programs due to COVID-19 (12). In particular, the campaign focused on:

- Education and information strategies aimed to eliminate the perception that health staff is infecting people with COVID-19

- Continuous health education on the use of insecticide-treated net, which has helped greatly in the reduction of positive malaria cases

- Implementation of malaria intermittent preventive treatment in infants given during the routine immunization activities to infants aged 10 weeks−9 months

- Nationwide free distribution of insecticide-treated bed-nets given to every household in May 2020, whereas this campaign has been interrupted during the previous Ebola outbreak

- Systematic malaria diagnostics as part of fever management and measures for early detection and treatment of malaria, including presumptive malaria treatment

- Implementation of community-based health workers for social engagement and monitoring of peripheries

- Continuation of the malaria drug and test supply.

In fact, on May 2020, when COVID-19 cases were still increasing in the country, the number of malaria diagnoses in our center in children younger than 5 years of age rose as well. To achieve this result, the Sierra Leone Government took preventive strategies after the lessons learned during the EVD outbreak.

This experience in a local health center previously involved by the EVD shows how a proactive approach may help to keep appropriate care for major killers in Africa, performing proactive screening to diagnose not only COVID-19 but also malaria. This is a necessary step in Sub-Saharan Africa because a missed diagnosis of malaria bears significant public health consequences for the community allowing the further spread of malaria, similarly to a missed diagnosis of COVID-19 (16). The clinical presentation of malaria is similar to COVID-19; moreover, both can be asymptomatic or paucisymptomatic or even present with a critical systemic disease (16). This further emphasizes the need to actively look for both diagnoses in malaria-endemic countries.

We are aware that our report has several limitations to address. The retrospective nature is a limitation itself. Moreover, we have been able to collect absolute numbers, and no comprehensive epidemiological/demographic data from the health center are currently available because the pandemic and the related restrictions are creating a higher workload for local workers and, at the same time, limits their possibility of interacting with other offices. Moreover, the restrictive measures lead to local organizational changes, including a reduction of the number of health workers concomitantly working at each health post, to reduce the risk of contagion of local workers, already extremely low in the area. Therefore, there were insufficient human resources and time to allow us a timely and more detailed data collection. Also, ecological changes during the three study periods may have potentially influenced the trend of local malaria diagnoses, although currently, there are no published pieces of evidence of unusually different rainy or dry seasons in the study period. Last, our data reflect the results of a national campaign in a single health center in Sierra Leone; therefore, these data cannot be generalized to the whole country or, in general, to Sub-Saharan Africa.

In conclusion, our preliminary data seem to suggest that a proactive approach in the management of malaria in endemic countries during COVID-19, including educational activities to sensitize the local population, is important and may be potentially useful to guarantee successful malaria diagnosis and treatment. However, long-term observational studies, including more centers, and particularly the peripheral health centers of LMICs, are needed to understand if a proactive and educational approach will be sufficient to prevent an excess of malaria deaths due to disruption of the local health systems related to the SARS-CoV-2 pandemic.
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FOOTNOTES

1Available online at: http://blogs.biomedcentral.com/bugbitten/2020/04/17/malaria-during-the-covid-19-pandemic/ (accessed June 4, 2020).
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