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Background. Necrotizing soft tissue infections (NSTIs) are often caused by group A Streptococcus (GAS). As the number of
invasive GAS infections decreased during the coronavirus disease 2019 (COVID-19) pandemic restrictions, this study aimed to
compare the occurrence of GAS-NSTTIs before, during, and after the COVID-19 pandemic restrictions.

Methods. This retrospective cohort study included adult patients with NSTIs admitted to the intensive care unit (ICU) of the
University Hospital Zurich, Switzerland, from July 2008 to December 2023. NSTI cases were categorized as pre-, during, and
postrestrictions. The primary outcome was the proportion of GAS in NSTI, and the exploratory secondary outcome was in-
hospital death. A data analysis was conducted using Firth logistic regression adjusted for age, sex, diabetes, and initially affected
body region.

Results. Overall, 74 NSTI cases were identified, with 49 occurring before, 8 during, and 17 after the pandemic restrictions. GAS
was isolated in 27 (36%) cases, with 17 (35%) pre- and 10 (59%) postrestrictions, but none during the restrictions. NSTIs caused by
other bacteria persisted during the restrictions. The odds of GAS were significantly lower during the restrictions (adjusted odds
ratio, 0.02; 95% CI, 0.001-0.81) compared with after, while no significant differences were found between the pre- and
postrestriction periods.

Conclusions. The significant decrease of GAS-NSTIs during the COVID-19 pandemic restrictions suggests that isolation
measures may have prevented the transmission of GAS, resulting in a decline of GAS-NSTIs while NSTIs caused by bacteria

transmitted by alternative routes persisted.
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The term necrotizing soft tissue infections (NSTIs) entails a di-
verse group of pathologies, including necrotizing cellulitis and
necrotizing fasciitis (NF), distinguished by the depth of the tis-
sue infection [1]. NSTIs are categorized into polymicrobial and
monomicrobial infections [1, 2]. The latter are predominantly
caused by group A Streptococcus (GAS; aka Streptococcus pyo-
genes), which may enter the tissue directly through a skin lesion
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or via the bloodstream [1]. Interpersonal transmission of GAS
occurs through respiratory droplets as well as direct contact [1].
GAS, which commonly causes mild conditions such as pharyn-
gitis and colonizes mucosa and skin, can become invasive.
Invasive GAS shows increased expression of various virulence
factors that facilitate rapid spread through host tissue and eva-
sion of the host’s immune detection and are associated with
shock and high mortality [3, 4].

Since October 2022, a concerning postpandemic increase of
invasive GAS (iGAS) infections, including many fatalities,
mostly among children, has been reported internationally [5-
7], following a markedly low incidence during the coronavirus
disease 2019 (COVID-19) pandemic [8]. Simultaneously, inva-
sive infections caused by other bacteria transmitted via the re-
spiratory route, including Streptococcus pneumoniae and
Haemophilus influenzae, were significantly reduced during
the implementation of isolation measures, while those caused
by microorganisms transmitted via alternative routes remained
unchanged [9]. However, it is unclear whether the isolation
measures implemented during the COVID-19 pandemic also
led to a secondary decrease in GAS-NSTIs during the period
these measures were enforced. In Switzerland, isolation
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measures to control SARS-CoV-2 spread were implemented on
February 28, 2020, gradually eased, and eventually lifted by
April 1, 2022 [10, 11]. This present study aimed to compare
the postrestrictions occurrence of GAS-NSTIs with the during
restrictions and prerestrictions periods.

METHODS

Study Design, Setting, and Participants
In this retrospective cohort study, patients aged >18 years hos-
pitalized with a diagnosis of “necrotizing soft tissue infections,”

»

“necrotizing fasciitis,” “Fournier’s gangrene,” or “necrotizing
cellulitis” in the intensive care unit (ICU) of the tertiary care
University Hospital Zurich (USZ), Zurich, Switzerland, be-
tween July 2008 and December 2023 were included. Time peri-
ods were defined by the start (February 28, 2020) and the end
(April 1, 2022) of the COVID-19 pandemic isolation measures
enforced in Switzerland [10, 11]. Between July 2019 and
December 2023, the screening was performed using the USZ
disposition tool (KISIM, version 5.5.0.10, Cistec AG, Zurich,
Switzerland), and patients needed documentation of a valid in-
formed consent to be included. To ensure that no NSTT cases
were missed, the intermediate care units were checked in the
same way, which did not yield any additional cases. Data for
NSTI cases occurring from July 2008 to July 2019 were obtained
from Hofmaenner et al. [12]. Representativeness between the 2
data sets is based on a consistent patient record system and
stable coding practices, where diagnoses were confirmed intra-
operatively according to surgical reports and coded by profes-
sional medical coders. Exclusion criteria were denial of
informed consent, other documented objection to data usage
for research purposes, or electronic files missing data relevant
to the study such as reports of initial diagnostic workup and
treatment.

This study was approved by the local ethics committee
(Kantonale Ethikkommission Zurich BASEC-ID 2016-00145
and 2017-02225).

Data Collection

Basic demographical, clinical, and epidemiological data were
collected, including age, sex, substance use, Charlson comor-
bidity index (CCI) [13], and body mass index (BMI). Obesity
was defined as BMI >30 kg/m’. Further, the following data
were extracted from electronic health records: initially affected
body region, site of pathogen entry, laboratory parameters,
Laboratory Risk Indicator for Necrotizing Fasciitis (LRINEC)
score [14] at admission, treatment, and disease course.
Identification of causative microorganisms and distinction be-
tween poly- and monomicrobial infections were made based on
microbiological culture results of the initial surgical samples
obtained from the infected tissue. Potential commensal con-
taminants, such as coagulase-negative Staphylococcus, were

considered causative if isolated in multiple specimens and
targeted for treatment by the decision of the treating physicians.

Data were absent for the variables of BMI and obesity in
9 patients from the prepandemic cohort. These missing values
were considered nonessential and consequently excluded when
calculating the median or count for the corresponding
variables.

Study Outcomes

The primary outcome was established as the proportion of GAS
in mono- or polymicrobial NSTIs. In-hospital death was as-
sessed as an exploratory secondary outcome.

Statistical Analysis

A Firth logistic regression was chosen to analyze the association
of the pre-, during, and postresprictions periods with the pro-
portion of GAS in NSTIs in order to deal with the issue of
separation (0 GAS isolated in NSTIs during the pandemic re-
strictions). In this model, an adjustment was performed for
predefined covariates including age, sex, diabetes, and initially
affected body region, as those characteristics were reported
to differ between GAS-NSTI and non-GAS-NSTTI patients [1,
2, 15]. For the sensitivity analyses, we included exact logistic re-
gression to investigate if the results from the Firth logistic re-
gression were robust. Due to computational constraints, exact
logistic regression was not adjusted for all covariates. The sec-
ondary outcome was exploratory without any further statistical
analyses. Demographic and clinical characteristics between the
3 time periods were compared descriptively only because of the
small case number during the pandemic restrictions and the
risk of multiple testing.

GraphPad Prism Software for Windows (GraphPad Prism
10.2.0; GraphPad, La Jolla, CA, USA) was used for data visual-
ization and descriptive statistics. Firth and exact logistic regres-
sion were performed using Stata 18 (Stata Corporation, College
Station, TX, USA).

RESULTS

NSTI Patients Admitted to the ICU Before, During, and After the COVID-19
Pandemic Restrictions

Overall, 74 NSTI cases were included in the study (Figure 1;
Supplementary Figure 1), 49 occurring pre-, 8 during, and 17
postrestrictions (Figure 2). GAS was isolated from tissue sam-
ples in 27 cases, 17 (35%, 17/49) pre- and 10 (59%, 10/17) post-
restrictions (Figure 2), with no GAS-NSTIs identified during
the pandemic restrictions (Figures 1 and 2). In the 11 years
preceding the COVID-19 pandemic restrictions, no similar
decrease in GAS-NSTIs was recorded at USZ (Figure 3).
The 8 non-GAS-NSTI cases occurring during the pandemic
restrictions were predominantly polymicrobial (75%, 6/8),
while monomicrobial NSTIs were more prevalent pre- and
postrestrictions (57%, 28/49%, and 59%, 10/17) (Figure 2).
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Figure 1.
Abbreviations: ICU, intensive care unit; NSTIs, necrotizing soft tissue infections.

2022 2023

Monthly case numbers of NSTIs admitted to the ICU of University Hospital of Zurich from July 1, 2008, to December 31, 2023. Depicted by date of NSTI diagnosis.

In the first year after the isolation measures were lifted (July
2022-July 2023), a notable surge of GAS-NSTIs was observed,
marking a 2-8-fold increase compared with the prerestric-
tions era (July 2008-February 2020) (Figure 3).

Demographic and Clinical Characteristics of Patients With NSTIs

Demographic and clinical characteristics of the 74 patients with
NSTIs are summarized in Table 1. Patients treated during the
pandemic restrictions were older compared with the ones hos-
pitalized pre- and postrestrictions (median [interquartile range
{IQR}], 69.5 [59.25-80.75] years vs 57 [45.50-65.50] years and
61 [48.50-71.50] years, respectively). Additionally, they were
more severely ill, as indicated by higher median (IQR) SAPS
IT score (52.5 [44.25-56.25] vs 46 [32.00-69.00] and 42

[32.00-55.50], respectively) and LRINEC score (8 [7.25-9.00]
vs 6 [5.00-8.00] and 7 [5.50-8.00], respectively). The CCI
was higher in the NSTI patients during the pandemic restric-
tions than pre- and postrestrictions (median [IQR], 3.5
[2.50-4.75] vs 3 [1.00-4.50] and 2 [2.00-4.00], respectively).
The legs were the most frequently affected body region in all 3 pe-
riods, and acute traumatic wounds were the primary route for
pathogen entry. Except GAS, other streptococci accounted for
10/49 pre- (20%; 5/10 Streptococcus viridans, 4/10 Streptococcus
group C/G, and 1/10 Streptococcus group B [Supplementary
Table 1]), 6/8 during (75%; 3/6 S. viridans, 2/6 S. group C/G,
and 1/6 S. group B [Supplementary Table 1]), and 3/17 postres-
trictions NSTI cases (3/3 S. viridans group [Supplementary
Table 1]). Escherichia coli contributed to 9/49 pre- (18%), 2/8

Impact of COVID-19 Pandemic on GAS NSTIs « OFID « 3


http://academic.oup.com/ofid/article-lookup/doi/10.1093/ofid/ofae572#supplementary-data
http://academic.oup.com/ofid/article-lookup/doi/10.1093/ofid/ofae572#supplementary-data
http://academic.oup.com/ofid/article-lookup/doi/10.1093/ofid/ofae572#supplementary-data
http://academic.oup.com/ofid/article-lookup/doi/10.1093/ofid/ofae572#supplementary-data
http://academic.oup.com/ofid/article-lookup/doi/10.1093/ofid/ofae572#supplementary-data

=
wn
(3]
(=]
<
=
~
g

25%

Isolated microorganisms, %

0%

[F GAS
Hm Monomicrobial
B Polymicrobial

10/17 (59%)

Non-GAS

B2 Monomicrobial

T Polymicrobial

1 Unknown

Prerestrictions
n=49 n=8

Figure 2.

During restrictions

Postrestrictions
n=17

Percentage of isolated microorganisms before (July 1, 2008, to February 27, 2020), during (February 28, 2020, to March 31, 2022), and after (April 1, 2022, to

December 31, 2023) the COVID-19 pandemic restrictions. Abbreviations: COVID-19, coronavirus disease 2019; GAS, group A Streptococcus.

during (25%), and 3/17 postrestrictions NSTI cases (18%).
Throughout the pandemic restrictions, none of the patients
died, compared with the relatively high mortality of the pre-
and postrestrictions periods (29%, 14/49%, and 24%, 4/17).

Association Between GAS Proportion and COVID-19 Pandemic
Restrictions

After adjustment, patients with NSTI before the pandemic re-
strictions had similar odds of GAS (adjusted odds ratio
[aOR], 0.39; 95% CI, 0.10-1.49) as patients with NSTT after
the restrictions, while during the restrictions the odds of GAS
were much lower (aOR, 0.02; 95% CI, 0.001-0.81) than after
the restrictions (Table 2). Using exact logistic regression in a
sensitivity analysis reproduced similar results.

DISCUSSION

In summary, this retrospective, single-center study showed a
significant decrease of GAS-NSTIs during the isolation mea-
sures implemented to curtail the dissemination of
SARS-CoV-2. In contrast, NSTIs caused by bacteria originating
likely from endogenous enteric microbiota dominated. We
found an association between GAS proportion and time period
when comparing during and postrestrictions, but no associa-
tion when comparing pre- and postrestrictions. No in-hospital
deaths occurred in the NSTI patients during the pandemic re-
strictions, compared with the high mortality in the pre- and
postrestrictions periods.

Information on the prevalence of GAS-NSTIs is globally
scarce and exhibits geographical disparities. In a study con-
ducted in the United States (2002-2005), bacterial growth
was detected in 279/323 NF cases, with GAS detected in 10%

of monomicrobial and 16% of polymicrobial infections [16].

In a retrospective study from New Zealand including 247 cases
of NF (2000-2006), GAS was isolated in 41% of the 228 cases
with positive culture [17]. Our findings on the prevalence of
GAS-NSTI before the pandemic (35%) align with data from
other European studies (28%-42%) [18, 19].

Other European studies highlighted a significant increase in
GAS-NSTT cases after the cessation of COVID-19 pandemic
restrictions. A German study reported that 59% (7 mono-
and 3 polymicrobial = 10/17 in total) of NF cases occurring af-
ter the COVID-19 pandemic restrictions in 2023 were caused
by GAS, consistent with the results observed in our cohort
[20]. Similarly, a Spanish study (2015-2023) including 356 pa-
tients with iGAS infections, revealed a significant iGAS de-
crease during the pandemic restrictions, followed by an
increase after the restrictions had ended, particularly in NF
cases [21].

The underlying factors contributing to the postrestrictions
GAS-NSTI increase remain uncertain. Genetic analyses con-
ducted by different research groups worldwide [7, 22, 23], in-
cluding our own [24], have shown that the emml type,
strongly associated with iGAS in Europe and North America
[25], continued to prevail before, during, and after the pan-
demic. The M1yx strain has spread worldwide and has also
emerged in Switzerland [24, 26]. The prevailing hypothesis
suggests that isolation measures impeded the spread of GAS
and other respiratory-transmitted pathogens. The isolation
measures may have reduced GAS-NSTIs through reduction
of the pharyngeal GAS carriage reservoir and reduced trans-
mission via direct contact [27]. Missing exposure during iso-
lation measures may have caused a decrease of immunity,
leading to an increased susceptibility to GAS and other season-
al respiratory pathogens [21, 28]. A significant postrestrictions
rise in circulation of influenza and respiratory syncytial
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Lower graph: Yearly case numbers of NSTIs admitted to the ICU of University Hospital Zurich, Switzerland, from July 2008 to December 2023, grouped from July

to June because of the seasonality of respiratory transmitted infections [9]. Cases were assigned to groups based on the date of NSTI diagnosis. Upper graph: Blue dots
represent the percentage of GAS presence in the samples of mono- and polymicrobial NSTIs according to microbiology reports. Average and 95% Cl of GAS percentages are
depicted as a blue line and blue area, respectively. *The last group consists of 6 instead of 12 months. Abbreviations: GAS, group A Streptocaccus; ICU, intensive care unit;

NSTIs, necrotizing soft tissue infections.

viruses has been documented [29-31]. There are hints yet no
solid scientific evidence that host susceptibility to iGAS infec-
tions might be augmented by previous infection or coinfection
with respiratory viruses such as SARS-CoV-2 or influenza
viruses [29, 32, 33].

Additionally, with acute traumatic wounds being the primary
route for pathogen entry in our cohort, restrictions on outdoor

activities during the pandemic measures may have prevented
skin lesions and thus, secondarily, bacterial entry.

We found that NSTI-related in-hospital mortality pre- and
postrestrictions remained similar (29%, 14/49%, and 24%,
4/17 respectively) and was in the range of previously reported
data [1]. No in-hospital deaths occurred in the 8 NSTI cases
during the restrictions.

Impact of COVID-19 Pandemic on GAS NSTIs « OFID « 5



91
(00
(0o
(404
o) v
8L €
8L €
(69) 0
o) v
(00
8L €
8l e
(4904
Q1
o) v

91
8l e
cl e
(Lv) L
v v

(00°8-09°9) £
(§'65-0'z€) ¢v

(007-002) T
(08ze-G¥'1L2) L'G¢

(62) G

cl) e

8L €

Q)1

o) v

cl ¢

(LY) 8

(05°L£-05°8Y) L9

(006-9C°L) 8

(§£°96-9¢'vY) G2

(GL¥-092) 5°€

(98'66-80°€2) 'S¢

(8e) €
(S2) ¢

(00

(00
(€L
(S2) ¢
(09) ¥

(G£°08-9¢'69) G'69

Q€

(8) ¥

@1
(V9
wL) L
(8L 6
(02) 0L
(Ge) L1

(00°8-00"G) 9
(00°69-00"2€) 9¥

(05 7-00°L) €
(8L'LE-€TvC ‘Or=U) G9C
(8z'or=u) LL
(L2) €L
QL8
(8) ¥
(8L 6
(62) ¥L
(69) 62
(09°G9-09°GY) LG

()74 ‘dds seuowopnesq
Q) v SI/B0BE) SN20000I8IUT
(€ ¢ VSHN
(L) 8 VSSIN
9Lzl S9|BISIORCOISIUT JBYID
B6L) ¥L 1109 elyoleyIsg
(92) 61 100000}d813S J8Y1Q0
(LE) LT (SVD) seusboAd snooooo1denns
.Sa|dwies anssi [elIul Wouj (|e1qoldiwAjod pue -ouow Y1oq) swsIuefiooiolul sAIlesne)
(82) L umouun
(h74 21Ig |ewliue/108su|
(L) g olusboleway
(1A |BUOIIUBAIBIUNSOY
(8)9 aseasIp |edlbojolewiaq
(GL) LL puNoOM 21U0IYD
(€2 L1 punom einoe/ewinel |
(ILSN $0 ABojons) Ajus 4o |eriod
(54 3osu/pesp
(L) oL SEINED)
(8L) el yuni|
(19) 8¢ sbo
(GL) LL Suwly
uoiBai Apoq peroayse Ajeniul
(00°8-00G) £ 9100S DINIY]

(S£°29-00'%€) LY uoissiwpe NJ| 18 8103s || SdVS
Co_umycmmm\_n |eniu|

(00'7-00°L) € Xaput AlIpIqiowod uosjieyd

(68'2€-09°€C 'G9=U) T'9 /B NG

(82 '59=u) (;w/B% 0e< IING) AuseqO

c C

(€
(S

(
(6
(¥
(S
(G2°'69-92£°9

2)
L)
L)
L)
2)
)
)

selegeiq
L |LSN ©40}8q SpI0Jo}s OIWelISAS
asn Bnip snousAeliU|
uonRdWNSU0D [0Yod|y

L X85S B[N

8l

Ll
L

9

vl

8l Burjows
14

8G A oby

SO[1S1I810BIBYD JUBIEd

(%) 3UN0OD 10 (HOI) Uelpsin

(%) 3Un0) 10 (4OI) UelpsIN

(%) 3UN0Y 10 (HOI) velpsIN

(%) 3unoY 10
(HO1) uelpsin

(LL=u)gToT 'LE
19quI829(g-220zZ 'L |1idy :SUOIIDLIS811SOd

(8=u)zzoz ‘L€

Yo1eIN-020Z ‘8¢ Aleniged
:suonousay buung

(6v=u) 0Z0Z ‘LT
Alenigqe4-800z 'L AInf :suonoLisalald

(y£=u) €101

awoanQ [e3jul|) pue ‘Juauneal] ‘saimeaq |eajul|g ‘saonsuajoeiey] Juaned | ajqel

6 « OFID « Epprecht et al



“shep z Buimojjo} eyy 1o} 1yblem Apoq B%/6 G 0 pue uoissiuipe 1e 1yblem Apoq 6%/6 | usbiald peAledal stusiied usym 818|dulod PaIapISUOD SeM JuBWlesll UlINgojBounwiwi SNOUsABIIU|,
'Suixo} |elsoeq [erusiod 1a61e) 0 Joplo Ul sinoy g Aleas Bui 006009 AjSNOUSABIIUI PaISISIUILIPE SEM UIDALIEPUID,

*UOISIO8P 9|qeUOSEa. 1SOW dY)
11Ul ey) BuiAjuep! ‘sesed z uj,

1yBnoy} Aayl 1eym U0 pasibe pue sased 8soyl PassnIsIp 'H'y'd PUe “g'q'S *3'D "UONO8JUI 8NSSI] 1JOS BUIZIL0I08U-UOU € JO SISOUBEIP Ja1|1ea Ue JO 1X81U0d 8U3 Ul paALep sajdwes Buipadald 01 anp snonBiquuie sem a|duwies anssiy |

"yolNZ 4o [eUdsoH AlsIaAlun ‘ZSN ! 8100 ABOjoISAUd 81ndy pail|dwiS ‘|| SJV'S (UOI08ul anssi) 1Jos BuizoIoau ‘| LSN 'Snaine snodooojAyders aANISUSS-Ull|IdIyIawW "YSSIA Sna.ine snooooojAydels 1uelsisal-ulf|idiyiaw ‘ySHIA ‘[71] shioseq BuiznoiosN
104 J01BDIPU| Sy AlolelogeT *DIN(HT ‘UlingojBounuull SNOUSARIIUI ‘DA ‘(UBIPBW BAISN|OX8) 8BueJ 8jiienbialul ‘Y| 1uUn 8180 BAISUSIUI ‘ND) 100000}deus ¥ dNoIB 'SyD) ‘Xapul Ssew Apoq ‘|Alg ‘OWOIpUAs ssansip Alojelidsal 81noe ‘SQYY :SUONeIAaIqqy

vo) v (00 (62) vL (¥2) 8 Yresp |exdsoy-uj
(06'£¥-00°EL) VT (00'0£-GC'¥72) §' LY (STvv-GL°LL) 92 (G£'L¥-GL°81) §'9T p ‘Aexs Jo yrbus| zsn
(05°21-00°€) § (Sz'le-6L¢) 6 (00°02-00°%) L1 (G2'81-00%) 0 p 'Aeis jo yibus| NO|
(€9) 6 (G2) 9 (€9) LE (29) 9 3ooys ondes
(62) § (8e) € (G2) Tl (£2) 0 Sayv
(L2) €L (G2) 9 (£9) €€ (04) ¢ aIn|iey [eusl 8INdy
BW0d1N0 |ealul|)
(LY) 8 (09) ¥ (L2) g€ () LV uonejue|dsuel} Usoins/ljesB-ysa|y
8l € (0o (€2) LL 6l) L deyy ea.4
8l e (8e) € 8 v (71) ol deyy 8007
(lv) L (€9) G (£€) 8L (L) o€ ainins Alepuodeg
(0o (0o (1704 (¢ Awo10010103
91 (€L (01) g () uoneindwy
(65) 0L (o0l) 8 (08) 6€ (%0°LL) LS Adeiayl punom ainsseid aniebaN
(GL9-6z¢) v (G£'6-0G'1) G'9 (00'8-00'%) 9 (05°£-00'%) 9 salabINns Jo "oON
lusuwileall _mo_mgjw
(G9) LL (09) ¥ (Lv) 0T (Lv) GE Juswiest HiA| e1ejdwo)
(¢8) L (€9) G (18) 62 (09) ¥ OIAIl UO paLels
luswiieal) HIA|
o) v (8e) € (62) 1 (82) Ll s18Y10
(404 (S2) ¢ (L2) €L (€2) L1 sauojouinD
(Lv) L (8e) € (Le) Gl (ve) Gz sopidedooA|n
(Lv) 8 (§2) ¢ (1v) 0T (Lv) o€ swauadeqie)
(€3) 6 8¢e) ¢ (€9) L€ (89) ev sutodsojeyda)
(L) zL (88) L (vL) 9 (vL) GG suljioluad
(oolL) 2L (ooL) 8 (06) 77 (€6) 69 q(UIDAWEPUIID) SBpILIESOOUIT
luswieal] dloIgnuy
8L e (09) ¥ (€2) LL (¥2) 81 SIElie}
00 0o @1 (1)L ‘dds se10eqo18UY
91 (0o e ({28 “dds wniprison
(%) 1unoJ Jo (4Ol) uelpaly (%) 1UN0Y Jo (4OI) Uelps| (%) noY Jo (4OI) uelps|\ (%) unoy Io
(HOI) uelps|n
(LL=u) gT0T 'LE (8=Uu) zzoc 'Le (67=Uu) 020C ‘LT (£ =u) |e10]
18qWI9d9(d-2Z0Z ‘| |10y 1SUOIIOLIIS1ISOd Y2IBN-0Z0Z '8Z Aleniga4 Alenigqe4-800¢z 'L AInf :suonoLisalald

‘suonoulsey buung

panupuo) | ajqel

Impact of COVID-19 Pandemic on GAS NSTIs « OFID « 7



Table 2. Association of the Pre-, During, and Postrestrictions Periods With GAS in NSTIs

Group A Streptococcus

Firth logistic regression OR

0.38 (0.13-1.16)

0.04 (0.002-0.85)
1 (reference)

Prerestrictions

During restrictions

Postrestrictions

Exact logistic regression OR

0.38 (0.10-1.33)

0.08 (0.00-0.61)
1 (reference)

Prerestrictions
During restrictions
Postrestrictions

P Value aOR?® (95% Cl) P Value
.09 0.39 (0.10-1.49) 2
.04 0.02 (0.001-0.81) .04

1 (reference)

PValue aORP (95% Cl) P Value
| 0.36 (0.09-1.37) 2
.01 0.07 (0.00-0.61) .01

1 (reference)

Occurrence of GAS in the initial surgical tissue samples isolated from patients suffering from mono- and polymicrobial NSTIs as recorded in the microbiology reports pre- (July 1, 2008, to
February 27, 2020), during (February 28, 2020, to March 31, 2022), and postrestrictions (April 1, 2022, to December 31, 2023). Confidence intervals that do not include OR=1 and

P values <.05 are indicated in bold and considered significant.

Abbreviations: aOR, adjusted odds ratio; GAS, group A Streptococcus; NSTls, necrotizing soft tissue infections; OR, odds ratio.

#Adjustment in Firth logistic regression was performed for potential covariates such as age, sex, diabetes, and initially affected body region.

bAdjustment in exact logistic regression was performed only for age and sex due to computational constraints.

The present study has several limitations. First, the statistical
power is constrained by the small sample size, attributable to
the infrequency of GAS-NSTI coupled with the study’s mono-
centric design. Second, our screening methods could be prone
to selection bias; the possibility of delayed hospital presenta-
tions [34], out-of-hospital deaths, or COVID-19 pandemic—
related alterations in the patients’ transfers from referring
hospitals to tertiary care favor an immortal time bias and there-
fore underestimation of disease incidence or mortality rates.
Third, as the yearly peak of respiratory transmitted infections
happens during the first half of the year [8], seasonal bias
may have occurred, leading to an underestimation of postres-
trictions GAS-NSTIs. Lastly, the observational retrospective
design of the study precludes the establishment of causal rela-
tionships between different parameters.

To our knowledge, this is the first study to report an absence
of GAS-NSTIs in a center during the COVID-19 pandemic re-
strictions. Despite the aforementioned limitations, this study
benefits from examining data over a 15.5-year period and
thereby shows the distinctiveness of this significant decrease.

CONCLUSIONS

In conclusion, our findings show a lower proportion of GAS in
NSTIs during the COVID-19 pandemic restrictions compared
with the postrestrictions time period. An intriguing consideration
is that the isolation measures may have prevented the transmis-
sion of GAS, resulting in a decline of GAS-NSTIs, while NSTTs
caused by bacteria transmitted by alternative routes persisted.
This would support the hypothesis that the isolation measures
had broad secondary effects, potentially curbing not only respira-
tory infections but also soft tissue infections caused by pathogens
transmitted via the upper airways and direct skin contact.

Supplementary Data

Supplementary materials are available at Open Forum Infectious Diseases
online. Consisting of data provided by the authors to benefit the reader, the
posted materials are not copyedited and are the sole responsibility of the

authors, so questions or comments should be addressed to the correspond-
ing author.
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