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Dear Editor,
SARS-CoV-2, first detected in 2019 in Wu-

han, China, spread rapidly owing to asymptomatic 
cases and a long incubation period. This interferes 
with control measures, which focus mainly on the 
identification and quarantine of symptomatic cases 
(Zhou et al., 2020). SARS-CoV-2 infectivity de-
pends on temperature, sunlight, and humidity (Da-
bish et al., 2021). Globally there was an association 
between climate (temperature) and the initial trans-
mission of SARS-CoV-2 in many countries from 
Dec 2019 – 30th Mar 2020 (Sobral et al., 2020), but 
not in Bulgaria. In Bulgaria, the lockdown was in-
troduced on March 13, 2020, for one month, fol-
lowed by a state of epidemic emergency. 

The target region in this study, Sandanski Mu-
nicipality, Bulgaria (known for the historical figure 
of Spartacus), has a distinct climate and geography, 
N 41.39778. There are mountains Malashevska, 
Ograzhden, and Pirin to the north, west, and east, 
and Mediterranean influence from the south. The 
community is relatively closed. In the first SARS-
CoV-2 case a person was arriving from the UK 
during the lockdown, and in the second one, a con-
tact of theirs.

The aim of this study was to identify the as-
ymptomatic cases in the target region from 13th Mar 
to 8th Dec 2020, via retrospective serological analy-
sis. Further, we explored the potential effect of some 
climatic factors and attempted to determine if the 
source of the virus in this region was from the UK.

We used 418 serum samples stored at −20°C 
in the Sveti Vrach Hospital in Sandanski. The sam-
ples were from healthy patients without infectious  

 
diseases. We analysed three time periods: during  
the “Lockdown” 13th Mar – 13th Apr, the period 14th 
Apr – 7th Aug and 26th Oct – 8th Dec. Detection of 
IgA, IgM, and IgD against the N protein was done 
via dual recognition ELISA (INgezim® COVID 19 
DR, Eurofins, EU). To differentiate the Ig class, 
we used a rapid gold-nanoparticle-based test with 
specificity and sensitivity of 98.41/85.19% for IgM 
and 96.34/94.33% for IgG (Artron, Canada), and 
quantitative ELISA (Demeditec, EU) to determine 
the presence of virus neutralising antibodies (VNA) 
against the S protein (in BAU). Statistical analysis 
was done using Pearson’s χ2 test and Fisher’s test 
in GraphPad Prism 9. The weather data were from 
the database of the National Institute of Meteorolo-
gy and Hydrology, BAS (https://www.stringmeteo.
com/).

Official data on the SARS-CoV-2 prevalence 
in Bulgaria are available since 6th Jun 2020 (https://
data.egov.bg/data/), so it is difficult to compare 
and assess the impact of various factors on the vi-
rus prevalence before this date. Of the 418 sam-
ples tested, 16.5% were positive for SARS-CoV-2 
antibodies. The prevalence of asymptomatic cas-
es showed no statistically significant differences 
(SSD) between the sexes and different age groups 
(Fig. 1 and 2). The first asymptomatic case was a 
61-year-old woman, at the end of the first period, 
13th Apr, with IgM and IgG, but negative for VNA 
(BAU 6.47).

The asymptomatic cases during the lockdown 
showed no SSD from the non-lockdown period that 
followed, until 7th Aug (Fig. 3). 
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Fig. 1. Gender distribution of the positive and neg-
ative patients

Data from the retrospective serological analysis of 
418 samples. There were IgM/A/G in 69 samples, or 16.5% 
(95% CI: 13.3% to 20.4%). The positive cases were 14.7% in 
women (95% CI: 10.5% to 20.1%) and 18.4% in men (95% 
CI: 13.7% to 24.2%), with no SSD in the anti-SARS-CoV-2 
Ab status between the sexes (Pearson’s χ2=1.019, df =1; 
p = 0.313). 

Fig. 2. Age distribition of the positive patients rep-
resented with population pyramid

Age distribution of positive cases. The 69 asympto-
matic cases were aged 27–85 yrs, Mean (SD) = 57.1 ±15.8 yrs, 
with no SSD in age (Student’s t-test t=1.54, df = 67; p=0.128) 
between men (Mean (SD) = 54.5 ±16.3 yrs) and women 
(Mean (SD) = 60.4 ±14.8 yrs).

Fig. 3. Distribution of the positive and negative pa-
tients between the three studied periods

Based on the sampling time, we grouped the samples 
into three stages: Quarantine (Q), Post-quarantine period (PQ) 
and secondary rise of cases (S). The percentage of positive 
samples during stage Q (3.85%; 95% CI: 0.197% to 18.9%, 
n=1), PQ (9.18%; 95% CI: 6.47% to 12.9%, n=290) and S 
(51.4%; 95% CI: 40.3% to 62.2%, n=39) showed no SSD be-
tween Q and PQ (p=0.715, RR=0.419; 95% CI: 0.07 to 2.14), 
while there was between S and Q (p<0.01, RR=0.075, 95% 
CI: 0.013 to 0.37) and S and PQ (p<0.01, RR=0.179, 95% CI: 
0.012 to 0.27).

The lockdown restrictions in March and April 
coincided with the most favourable weather condi-
tions for virus survival and transmission in the re-
gion (9.6/ 3% RH and 12.9/65% RH), correspond-
ing to a decay rate of 1.5 – 1.7% per min) or about 
90% decrease in infectious virus per hour accord-
ing to Dabisch et al. (2020). 

When the lockdown restrictions were lift-
ed, the weather conditions were unfavourable for 
SARS-CoV-2, with temperatures rising to 38.8 and 
20 – 70% RH, causing a decay rate of 38.1 – 26.2% 
per min (Dabish et al., 2021). Thus, the overlap 
of virus-limiting factors could explain the lack of 
SSDs between these two periods of virus transmis-
sion in the region. 

The number of asymptomatic cases was high-
est in the third period, Oct-Dec (Fig. 3). Since some 
restrictions were then again in effect, the increase 
was likely due to lower average temperatures and 
increasing relative humidity, up to 15.8°C/72%, 
8.7°C/71% and 7.9°C/83%. Such conditions main-
tain the infectivity of SARS-CoV-2 for more than 
2 h (Dabish et al., 2021) and weaken the host’s 
immunity, increasing the susceptibility to virus 
infections (Sobral et al., 2020). The average wind 
speed of 2.1-2.6 m/s and the movement of people 
probably also aided the transmission in the region. 
SARS-CoV-2 from airborne droplets can remain 
infectious on porous and non-porous surfaces for 3 
and 7 days, respectively (Corpet, 2021). This may 
have also contributed to the transmission to humans 
and other susceptible hosts during these months, re-
sulting in a higher number of asymptomatic cases.

The first official case of SARS-CoV-2 in the 
Sandanski Municipality was reported on 1st Apr 
2020, during the state of emergency. A person ar-
rived from the UK with a fever and tested positive 
at the airport. Then, 23 contact persons were test-
ed for SARS-CoV-2 but gave a negative PCR re-
sult. On 4th Apr, one of them was hospitalised and 
became the second official case, in turn requiring 
the testing of another 14 contact persons. Maybe 
the second case tested negative initially because 
the patient was in an incubation period at that time 
(Zhou et al., 2020). It could also have been part of 
the high percentage of false negatives at the begin-
ning of the pandemic (up to 67%) attributed to the 
varying eclipse phase, the role of sampling time, 
and the type of sample (Teymouri et al., 2021). This 
does not exclude the possibility that another contact 
could have been an asymptomatic case with a neg-
ative PCR test and subclinical infection (Zhou et 
al., 2020) or an asymptomatic subclinical case with 
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a false negative result, leading to the spread of the 
strain from the UK.

Regarding the source of SARS-CoV-2 in 
the region, the data show that: the asymptomatic 
case detected on 13th Apr had non-neutralising Ig 
against the N protein; reportedly, IgA and IgM peak 
on days 16–20, while IgG on days 21–25 (with a 
sharp increase from day 15) post infection (Ma et 
al., 2020). Thus, we might speculate that the virus 
was probably already circulating in the region be-
fore the first reported case there. Based on all of the 
above, the source of the virus in the region was less 
likely air currents; rather it was transmitted maybe 
by asymptomatic people returning from the capital, 
especially before Lockdown, where the first cases 
were reported in early March.

In conclusion, the results indicated that there 
was an asymptomatic transmission of SARS-
CoV-2 in the studied region during the lockdown. 
The strain was most likely already circulating in 
Bulgaria before the first reported clinical cases 
originating from the UK. Such a second source of 
SARS-CoV-2 in the region put additional strain 
on the population, facilitating the transmission. 
However, the imposed restrictions and the climatic 
conditions slowed down the transmission until the 
autumn. Climatic factors may affect the local air-
borne/droplet transmission of SARS-CoV-2 and its 
survival until contact with humans.
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