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Background: The COVID-19 pandemic impacted access to health facilities. Q13 25 

Methods: We assessed the number of blood smears sampled in the emergency department (ED) among all 
blood smears performed for malaria in our hospital before and after 2020. Q14 

Results: We showed a decrease in the number of blood smears performed after the onset of the COVID-19 
pandemic, but only in 2020. The seasonal increase of cases during summer was preserved. All blood smears 
positive for malaria in 2020 were sampled in the ED. 30 

Conclusions: The ED played a key role in the diagnosis of malaria with the onset of the COVID-19 pandemic. 

Keywords: blood smear, COVID-19, emergency department, France, malaria Q15 
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required to provide individual consent because of the retrospec- 55 
tive and non-interventional nature of this study, in accordance 
with French legislation. None had previously objected to the fur- 
ther use of their medical data. Data confidentiality was preserved 
throughout this internal study (Reims University Hospital GDPR 
register number MR00402022022), in accordance with the prin- 60 
ciples of the Declaration of Helsinki. The numbers of o utpatient 
visits and of h ospital a dmissions in and via the ED were sup- 
plied by the Medical Information department. Quantitative vari- 
ables were compared using Student’s t test and qualitative vari- 
ables expressed as percentages were compared using Pearson’s 65 
χ2 test. p < 0.05 was considered as significant. Statistical analyses 
were performed using Stat view 5.0 software (SAS institute). Q20 

Results 
Three hundred and twelve of the 2324 TTBS performed dur- 
ing the study period in Reims University Hospital were included. 70 
Tho se TTBS positive for malaria had been performed in 306 dif- 
ferent patients. Six patients had been included twice because of 
episodes of malaria occurring in two different years of the study 
period. There was a slight male predominance (178 patients) 
and the mean age was 33.2 ±17.5 y . Two hundred and sixty- two 75 
patients (83.9%) were of African ancestry. Q21 
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mported malaria accounts for almost the total number of 
alaria cases in European countries, especially during the sum- 
er. 1 Each year nearly 1 500 (mainly Plasmodium falciparum 

hen Plasmodium vivax ) and 4 000 (mainly Plasmodium falci- 
arum then Plasmodium ovale ) malaria cases occur in the U K 
nd France, respectively, especially among patients of African ori- 
in. 2 , 3 Thick and thin blood smears examination (TTBS) remains 
he cornerstone of the diagnosis of malaria, but it can require the 
eferral of the patient to hospital for testing, even if criteria for 
utpatient management exist. 2 , 3 In the present manuscript, we 
ssess the number of TTBS sampled in the emergency depart- 
ent (ED) among all the TTBS performed in our university hospital 
efore and after the onset of the COVID- 19 pandemic, which had 
n impact on access to health facilities. 4 

ethods 
ll TTBS performed in Reims University Hospital from 1 January 
011 to 31 December 2021 and referenced in the Parasitol- 
gy Laboratory management system (Labo Serveur, Inlog) were 
creened. Each year, only the first TTBS positive for malaria was 
ncluded in a case of serial samples and the corresponding clinical 
ata were extracted from medical records. The patients were not 
The Author(s) 2022. Published by Oxford University Press on behalf of Royal Society of Tropical Medicine and Hygiene. 
ll rights reserved. For permissions, please e-mail: journals.permissions@oup.com 

1 

https://doi.org/10.1093/trstmh/trac073
https://orcid.org/0000-0001-9092-5071
mailto:yohan.nguyen@wanadoo.fr
mailto:journals.permissions@oup.com


S. Demotier et al. 

Figure 1. Left: upper section, the n umber (n ) of thick and thin blood smears examinations (i) performed in Reims University Hospital (a ll s mears), Q23 

Q24 (ii) positive for malaria (i ncluded s mears), (iii) positive for malaria and sampled in patients of African a ncestry (African o rigin) and (iv) positive for 
malaria and sampled in the e mergency d epartment (ED s mears) across 2011–2021 ; lower section, the n umber of e mergency d epartment outpatient 
visits (ED OPv) (plain line) and the number of hospital admissions via the e mergency d epartment (HAvED) (dashed line) across 2011–2021 . Right: the 
c umulative number (n ) of included thick and thin blood smears examinations positive for malaria across the months before (2011–2019) and after 
the onset of the COVID -19 pandemic (2020 and 2021). 
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The number of positive TTBS across years or months is shown
in Figure 1 . Two hundred and sixty- six (85.2%) and 142 (45.5%)
TTBS were sampled in the ED and outside of working hours
(i.e between 18: 00 and 08: 00 h ), respectively. There was no
significant association between gender (p = 0.16), African o rigin
(p = 0.84) and having a TTBS sampled in the ED. Interestingly, 126
TTBS of the 142 (88.7%) sampled outside of working hours, and
140 TTBS of the 170 (82.3%) sampled within working hours, came
from the ED (p = 0.03). The m ean age of patients with TTBS sam-
pled in the ED was lower than that of patients with TTBS sampled
elsewhere: 32.2 ±17.7 vs 38.9 ±16.3 y (p = 0.02). 
In 36 cases (11.5%), a previous TTBS performed in a biolog-

ical laboratory outside of the hospital was positive for malaria.
Among those, patients were then referred to the ED in 25 cases
(69.4%). 
In three cases (0.9%), an earlier TTBS was negative for malaria

in the previous 7 d . Among those, in the supplementary material
we describe a case illustrating the difficulty in establishing the
diagnosis out of the hospital. 

Discussion 

Most (85.2%) of the included TTBS positive for malaria were sam-
pled in the ED and a previously positive TTBS was only evidenced
in a minority of cases (11.5%). This suggested that ED physi-
cians are the main prescribers of TTBS in our centre and that they
should maintain a high degree of suspicion of malaria, in case of
fever after travel return, regardless of whether the patients have
taken prophylaxis (see the S upplementary M aterial). 2 
2 
The data from Figure 1 show a decrease in the number of
TTBS performed after the onset of the COVID -19 pandemic, but
only in 2020, probably because of the lockdown and a reduction
in the number of flights. The seasonal trend with cases increas-
ing during and immediately after the summer holiday months 1 
was preserved to a lesser extent after the onset of the COVID -19
pandemic. Interestingly, 17 of the 17 (100.0%) TTBS positive for
malaria in 2020 had been sampled in the ED, while the number
of outpatient visits decreased ( Figure 1 ). 

Conclusion 
Taken together, this study suggests that the ED played a key role
in the diagnosis and treatment of malaria before as well as after
the onset of the COVID -19 pandemic. Even if we presumed that
patients of African ancestry could self-refer to the ED, because
only a minority of migrants have registered with a General Practi-
tioner within 5 y after arriving in France, 5 we did not find a signif-
icant association between having TTBS performed in the ED and
African o rigin. This suggested that all patients (especially children,
see mean age above) could benefit from the ED, to make the
diagnosis of malaria as well as gain access to antimalarial drugs
outside of working hours. 

Supplementary data 

Supplementary data are available at Transactions online. 

https://academic.oup.com/trstmh/article-lookup/doi/10.1093/trstmh/trac073\043supplementary-data
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