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From wild-type to Omicron: changes in SARS-CoV-2
hospital cluster dynamics. Observations from a German

tertiary care hospital

Vom Wildtyp bis zur Omikron Variante: Veranderungen der SARS-CoV-2
Cluster Dynamik im Krankenhaus. Erfahrungen eines deutschen

Maximalversorgers

Abstract

Aim: SARS-CoV-2 hospital clusters are a challenge for healthcare sys-
tems. There is an increased risk of infection for both healthcare workers
(HCWs) and patients; cluster countermeasures are also a drain on re-
sources for the wards affected. We analysed to which extent character-
istics and dynamics of SARS-CoV-2 clusters varied throughout the pan-
demic at a German university hospital.

Methods: Patient and/or HCW clusters from 10/2020 to 04/2022 were
included in the study and grouped by virus variant into i.) clusters
comprised of the presumably predominant wild-type, Alpha or Delta
(WAD) SARS-COV-2 variants, and ii.) clusters comprised predominantly
of Omicron subtype cases. The two groups were compared for specific
characteristics and dynamics.

Results: Forty-two SARS-CoV-2 clusters and 528 cases were analysed.
Twenty-one clusters and 297 cases were attributed to the WAD and
21 clusters and 231 cases to the Omicron group. There were no signi-
ficant differences in median size (8 vs. 8 cases, p=0.94) or median
duration (14 vs. 12 days; p=0.48), nor in the percentage of HCWs in-
volved (46.8% vs. 50.2%; p=0.48). Patients in the WAD group were
older (median 75 vs. 68 years of age; p<0.05). The median time from
cluster onset to case onset was significantly shorter for the Omicron
group (median 6 vs. 11 days; p<0.05).

Conclusions: Omicron clusters exhibited a more rapid dynamic, forcing
all parties involved to adapt to the increased workload. Compared to
excessive community case counts, constant Omicron cluster-affiliated
case counts and stable cluster characteristics suggest an improved
compliance with IPC countermeasures.

Keywords: SARS-COV-2, COVID-19, nosocomial infection,
hospital-acquired

Zusammenfassung

Zielsetzung: Cluster bzw. Haufungen von SARS-CoV-2 Infektionen in
Krankenhausern stellen weiterhin eine Herausforderung fur das Gesund-
heitssystem dar. Zum einen ergibt sich aus den Haufungen ein erhdhtes
Infektionsrisiko fur Patien:innen und Mitarbeiter:innen, zum anderen
sind die zu ergreifenden GegenmafSinahmen Ressourcen verzehrend
fur die betroffenen Abteilungen. Nachfolgend stellen wir eine Analyse
des Ausmafles des Wandels von Cluster Charakteristika und Cluster
Dynamik im Zuge der ersten beiden Pandemiejahre in einem deutschen
Universitatsklinikum dar.

Methoden: Patientiinnen und/oder Mitarbeiter:innen Cluster von
10/2020to 04/2022 wurden in die Analyse integriert und entsprechend
der zugrunde gelegten Virusvariante eingeteilt in i.) Cluster mit vorwie-
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gend Wildtyp, Alpha oder Delta (WAD) SARS-COV-2 Fallen und ii.) Cluster
mit Uberwiegend Omikron Fallen. Beide Gruppen wurden in Bezug auf
spezifische Cluster Charakteristika und ihre Cluster Dynamik miteinander
verglichen.

Ergebnisse: 42 SARS-CoV-2 Cluster und 528 Falle wurden analysiert.
21 Cluster und 297 Falle wurden zu der WAD Gruppe und 21 Cluster
und 231 Falle zu der Omikron Gruppe gezahlt. Es fanden sich keine si-
gnifikanten Unterschiede in der medianen Clustergréfie (8 vs. 8 Falle,
p=0.94) oder der medianen Dauer (14 vs. 12 d; p=0.48) oder im Anteil
der beteiligten Mitarbeiter:innen (46.8% vs. 50.2%; p=0.48). Die Pati-
entiinnen der WAD Gruppe waren insgesamt alter (Median 75 vs.
68 Jahre; p<0.05). Die Zeit zwischen Clusterbeginn und dem Zeitpunkt,
zudem im Median ein Fall detektiert wurde, war in der Omikron Gruppe
signifikant kurzer (6 vs. 11 d; p<0.05).

Schlussfolgerungen: Die Omikron Cluster zeigten eine verdichtete Dy-
namik, die fur alle Beteiligten eine Anpassung an die anfallende Arbeits-
last notwendig machte. Im Vergleich zu der exzessiv ansteigenden Inzi-
denz aufRerhalb der Klinken blieben die Omikron zugeordneten Cluster
stabil in Bezug auf Dauer, Grofle und Mitarbeiterbeteiligung, was auf
eine verbesserte Adharenz zu den Cluster-Gegenmafinahmen hinweist.

Schliisselworter: SARS-COV-2, COVID-19, nosokomiale Infektion

Introduction

One of many SARS-CoV-2 pandemic-related challenges
for healthcare systems are COVID-19 clusters in health-
care facilities, such as hospitals or long-term care facilities
[1], [2], [3], [4]. Since COVID-19 is predominantly an air-
borne disease [5], [6], [7] and infectivity is possible before
the onset of symptoms [8], [9], its containment within
facilities is often troublesome. In particular, cases among
unidentified healthcare workers (HCWSs) or patients can
lead to minor or major clusters [10], [11]. HCWSs as an
essential group and patients as a vulnerable group are
at higher risk of exposure, infection, and/or adverse
clinical outcomes from SARS-CoV-2. Furthermore, hospital
cluster countermeasures often include capacity-reducing
actions, e.g., closure of wards/facilities or quarantine and
isolation of HCWs.

In addition to the wild-type SARS-CoV-2 strain, various
virus variants such as Alpha, Delta, or Omicron have
emerged over the course of the pandemic. With changes
in which virus variant is predominant, infection dynamics
have also varied over time [12], [13], [14]. In particular,
infections from Omicron subtypes differ from the wild-
type to Delta subtype (hereinafter referred to as WAD)
infections, since Omicron has a shorter incubation period,
is more contagious; moreover, vaccination efficacy is
lower [13], [15].

Studies thus far have been single cluster-analyses [16],
[17], [18], [19] or have described structural data for
cluster-related cases at a national level, e.g., in Germany
or the UK [20], [21], [22]. Here, we present our experi-
ences of the SARS-CoV-2 pandemic in a tertiary care
university hospital and compare the characteristics and
dynamics of WAD and Omicron clusters.

Methods
Study type and setting

In this retrospective cluster analysis, we included data
from October 2020 to April 2022. All clusters were detect-
ed in an 890-bed hospital belonging to a large urban
university centre located in eastern Germany. Notably,
the clinic does not provide paediatric, gynaecologic or ob-
stetric care. The infection prevention and control (IPC)
team, responsible for cluster detection, consisted of up to
7 members, 4 of them physicians.

Cluster definition and identification

To be included in this analysis, a cluster had to have at
least ONE of the following:

1. one HCW and one (potentially) nosocomial patient
case;

2. two (potentially) nosocomial patient cases;

3. three HCW cases.

The IPC team evaluated the epidemiological linkage be-
tween cases, usually without sequencing information,
since sequencing capacity was limited. To be considered a
potentially nosocomial case, a patient had to have been
admitted to the ward/department affected by the cluster
at least three days or more prior to a positive SARS-CoV-2
test or the onset of symptoms. Possible index cases with
an onset before day three of their hospital stay, and who
were evaluated as cluster affiliated, were also included.
Clusters in departments that were not related to patient
care were excluded, as were clusters on wards exclusively
treating COVID-19 patients.
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Identification of a cluster could result from either (a)
SARS-CoV-2 screening measures on wards with (potential)
nosocomial COVID-19 cases); (b) a report from HCWs of
a suspected link between cases on the ward; (c) a report
from the department of occupational medicine of more
than one HCW case; or (d) a notification by the semi-
automated cluster detection tool (CLAR) used by the IPC
team [23].

Countermeasures for SARS-CoV-2
pandemic in general and specific
measures for SARS-CoV-2 clusters

General pandemic countermeasures included the HCW
vaccination program, PCR screenings of patients upon
admission and throughout their stay, regular rapid antigen
testing for HCWSs, the adjustment of personal protective
equipment, training of donning and doffing procedures,
isolation and quarantine procedures for HCWs and pa-
tients, and instructions for hospital visitors. Most of these
measures were implemented before the beginning of the
time span analysed, but were adapted to the changing
availability of resources (e.g., personal protective equip-
ment, PCR and antigen tests, the HCW vaccination
campaign) and epidemiological requirements throughout
the pandemic. A selection of these measures with em-
phasis on the HCW vaccination campaign are shown in
Figure 1. Standard cluster countermeasures were estab-
lished early in the pandemic and have been modified to
meet the most current epidemiological or regulatory
needs (Table 1).

Data collection and analysis

Patient data was obtained from electronic files and was
provided by the relevant department. HCW data was
provided by the relevant department and by the depart-
ment for occupational medicine. In most affiliated HCW
cases, a telephone interview was performed by the IPC
team to confirm the epidemiological linkage and to eval-
uate possible (close) contacts.

To compare WAD- and Omicron-related clusters, we di-
vided all clusters and associated cases into two groups:
(1) those predominantly with WAD variants and (2) those
with predominantly with the Omicron variant. Since se-
quencing capacities were restricted, cluster affiliation
with either group was based on the predominant (>90%)
local variant at the time of cluster detection. The switch
from Delta to Omicron variants took place in the hospital’s
area at the beginning of January 2022. There were no
clusters detected during the transition between variant
groups. The two groups were compared for specific
characteristics, e.g., duration, cluster size, affiliation with
a particular occupational group (physicians, nursing staff
or others, such as physiotherapists, cleaning personnel,
etc.) together with their cumulative epidemic curves.
The cumulative epidemic curves show the “days to posi-
tivity” for each case related to the beginning of the cluster.

This was calculated by subtracting the date of the positive
SARS-CoV-2 test of each individual case from the date of
onset of the related cluster. All cases with a presumed
onset on a particular cluster day were cumulated sepa-
rately for WAD and Omicron groups, starting at day O, and
presented graphically.

Cluster duration, whenever used for descriptions, was
defined as the difference (in days) between the laboratory-
confirmed onset date of its first and last affiliated SARS-
CoV-2 case. European standards were used for calendar-
week calculations [24]. Statistical data from the surround-
ing region was derived from the German SurvStat [25]
database operated by the Robert Koch Institute.

Statistical analysis

The univarable comparison of discrete data was per-
formed with chi-squared tests and that of continuous data
with Wilcoxon rank-sum tests. Significance was set at
p<0.05. Both tests were performed with R studio soft-
ware, version 1.2.5001. All graphics and tables were
created with Microsoft Excel 2016. The analysis was ex-
ploratory in nature.

Ethical considerations

All data used in this analysis derived from surveillance
data on healthcare-associated infections and from clus-
ters reported to healthcare authorities, in accordance with
the German Protection Against Infection Act [26]. We
present only aggregated and anonymised secondary data.
Therefore, no further ethical approval or informed consent
was obtained.

Results

In total, we identified 42 SARS-CoV-2 clusters with 528
affiliated cases over 68 weeks of observation, from
17 October 2020 to 06 April 2022. During the WAD
phase, 297 cluster-affiliated cases were identified;
231 cases were identified during the Omicron phase. In
the 57 weeks of observation during the WAD period, there
were 38 weeks with active clusters (66.7%). All of the
11 weeks of observation during the Omicron period con-
tained clusters. The cluster characteristics determined
(Table 2) show no significant differences between the
WAD and Omicron groups in terms of median cluster size
(8 vs. 8 cases), duration (14 vs. 12 days), age of pa-
tients or HCW in all cases (55.5 vs. 52 years), HCW age
(36.5 vs. 36), or the percentage of physicians (12.8% vs.
16.5%) and nursing staff (21.2% vs. 26.8%). Significant
differences between the two groups can be seen in the
percentage of HCWs, other than physicians or nursing
staff, the median patient age (75 vs. 68 years), and the
median days to positivity (duration between cluster and
individual case onset) (11 vs. 6 days).

Two major peaks in cluster-affiliated cases can be seen
during the WAD and the Omicron periods, with but little
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Table 1: Specific cluster countermeasures throughout the course of the pandemic in the analysed hospital

General SARS CoV-2 cluster countermeasures

Transfer of SARS-CoV-2-positive patients to a
designated COVID-19 ward

Strict quarantine procedures for close contacts (HCW
and patients) of up to 14 days in accordance with current
state regulations

Extensive forward and backward contact tracing for
positive patients and HCWs

PCR testing of HCWs at least twice a week and patients
every two days

Cluster management meetings in a defined group
containing at least one member of the IPC team and one
member of the affected ward

Assignment of patients to specified zones: “red” rooms
for quarantine of close contacts; “yellow” rooms for
patients present during the onset of a cluster; “green”
rooms for patients admitted after the onset of a cluster

Suspension of new admissions, especially if staff and/or
quarantine facility capacity on a ward was limited

Structured documentation of all patient and HCW cases

as well as of all consultations of the ward by the IPC team

Regular communication with health authorities

Selected general
Counter measures
(vaccination)
HCW
First full vaccination
coverages week 3/21

Start

299N
8883

cases hospital

@
8

Wild type Alpha

Calendar-
week

mCOVID cases local area

Alterations of countermeasures throughout the
pandemic

From February 2022 on, isolation of SARS-CoV-2-
positive patients was also performed on diagnosing
wards

Multiple changes in federal and state regulations led
to a shortened quarantine for patients and the
elimination of quarantine for HCWs

From the Omicron phase on, backward tracing for
HCWs was reduced, since a link between HCWs and
clusters was often unclear due to increasing
community incidence rates

Frequency of routine PCR screenings for patients and
antigen tests for HCWs was increased during the
pandemic. These measures were intensified when
necessary, if clusters occurred

With growing experience of wards, the frequency of
meetings needed to implement and maintain
structured cluster countermeasures decreased

With growing experience of wards, zones could be
reduced to designated rooms

With growing experience, wards admitted new
patients at earlier stages of a cluster or did not close
the ward at all

No changes

No changes

Start vaccination
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Figure 1: Longitudinal description of cluster-affiliated COVID-19 cases in the hospital in comparison to reported COVID-19 cases
in the region including selected general SARS-CoV-2 (vaccination) countermeasures or adapted measures

latency to the peak of community case counts (Figure 1).
Both peaks in cluster-affiliated cases reach an almost
equal maximum of 58 cases during the WAD phase (week
50/2020) and maximum of 47 cases during the Omicron
phase (week 8/22). In the community, the WAD case-
count peaks were lower than Omicron’s, with the maxima
reached in week 46 of 2020 (n=8,456) of the wild-type
phase, in week 47 of 2021 (n=23,385) of the Delta
phase, and in week 12 of 2022 with 50,365 cases during
the Omicron phase.

The cumulative epidemic curves show aspects of WAD
and Omicron cluster dynamics (Figure 2). For the WAD
period, the distribution of cluster-affiliated COVID-19
cases stretches broadly from day O to day 54 of the
clusters. Multiple peaks in case counts are visible during
this period, e.g., on cluster days O, 3, 7, 1, 18 and 28.
Cluster-related COVID-19 cases during the Omicron period

were detected until day 47 of the clusters. The Omicron
curve is compressed, and only a few peaks are clearly
discernable (Figure 2).

Discussion

SARS CoV-2 infection dynamics varied during the pandem-
ic, depending on the predominant virus variant then cir-
culating. Notably, most WAD cases occurred during the
time when the wild-type variant was predominant and the
vaccination program had not yet started. Therefore, the
cluster-affiliated workload was highest when the wild-type
variant encountered an unvaccinated population and
after the predominant SARS-CoV-2 variant had been re-
placed by Omicron. Although the WAD period observed
was 5 times longer than the Omicron phase (3 times
longer for active weeks only), 50% of all clusters and 44%

o)
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Table 2: Description of clusters and cluster-affiliated cases. Comparison of wild-type to Delta (WAD) and Omicron cluster

General information

characteristics with p-values where applicable.

All

10/20-04/22

n

Wild-type to Delta
10/20-12/21

Omicron

01/22-04/22

Weeks observed 68
Weeks with active clusters 49
Clusters 42
Cases (HCWs and patients) 528
Age (median) 55
HCW 255
Age (median) 36
No. of physicians 76
No. of nursing staff 126
No. of other staff 53
Patients 273
Age (median) 72
Cluster size (cases)
Median 8
Mean 12
Range 2-55
Cluster duration (days)
Median 13
Mean 15.9
Range 0-54
Duration onset cluster to onset case (days)
Median 8
Mean 12.0
Range 0-54

n % n % | p-value
57 Ref. 11 Ref. Ref.
38 66.7 11 100 n.a.
21 n.a. 21 n.a. n.a.

297 Ref. 231 Ref. Ref.
55.5 n.a. 52 n.a. 0.05*
139 46.8 116 50.2 0.48*
36.5 n.a. 36 n.a. 0.76*
38 12.8 38 16.5 0.28*
64 21.5 62 26.8 0.16*
37 12.5 16 6.9 0.04*
158 53.2 115 49.8 0.49*
75 n.a. 68 na. <0.05**
8 n.a. 8 n.a. 0.94*
141 n.a. 11 n.a. n.a.
2-55 n.a. 3-35 n.a. n.a.
14 n.a. 12 n.a. 0.48*
16.8 n.a. 14 n.a. n.a.
0-54 n.a. 2-47 n.a. n.a.

1 n.a. 6 n.a. <0.05**

15 n.a. 8 n.a. n.a.
0-54 n.a. 047 n.a. n.a.

HCW-= healthcare worker, n.a.= not applicable, *chi-squared test, **Wilcoxon rank sum test

of all cases had to be managed in the shorter Omicron
phase. This higher cluster density might be a reflection
of the extremely elevated community case counts during
the Omicron phase. Nonetheless, it did not lead to signi-
ficant differences between WAD and Omicron clusters in
regard to median size, median duration, or in the percent-
age of affected HCWSs or patients. This could be indicative
of more effective cluster containment - e.g., as a result
of training - and/or altered cluster dynamics which fa-
vored this effect.

In addition to the aforementioned higher cluster density
during the Omicron phase, we were able to show a more
rapid Omicron cluster dynamic in the cumulative epidemic
curves. The median time span to positivity (duration from
the onset of a cluster until the onset of each individual
case) is significantly shorter for Omicron clusters, render-
ing the cumulative epidemic curve of Omicron cluster-af-
filiated cases more compact, showing fewer distinguish-
able peaks than the broader curve of WAD cluster-affili-
ated cases. This could be either an expression of the
shorter median incubation period of infections with the
Omicron variant, fewer secondary cluster cases during
that phase, or a combination of both. The changed dynam-
ic led to an increased workload for the wards and the IPC
team on the one hand, but might have also led to a
quicker termination of clusters on the other.

In addition to these observations, two notable character-
istics which are significantly different for each group point
to weaknesses of this study. First, the patient age was
significantly lower for Omicron cluster-affiliated cases.
This might be a manifestation of the success of the public

vaccination program, which targeted elderly and vulner-
able groups, especially at the beginning of the pandemic.
Other effects or implications on cluster dynamics are also
possible. For example, compliance with countermeasures,
such as isolation or quarantine procedures and/or mobil-
ity of patients might differ between groups. Given the re-
latively small set of characteristics in the univariable
analysis, other unknown differences between the groups
might also have had an impact on cluster dynamics.
Second, significantly fewer personnel reported as “other
staff” (i.e., HCWs who were neither physicians nor nursing
staff) were identified in Omicron clusters. Skyrocketing
community case counts during the Omicron phase made
cluster attribution of HCWs more difficult, especially for
non-stationary HCWSs, such as physiotherapists, cleaning
personnel, psychologists etc. This effect could have led to
an underestimation of this group.

A further limitation of this study was the limited capacity
for sequencing. Therefore, the majority of viral strains
were not compared genotypically for cluster or variant
group affiliation. Since all clusters and their epidemiolo-
gical background were evaluated by the IPC team and
reported to the health authorities, this work concerns IPC
routines and the community distribution of virus variants.
However, it is possible that the number of clusters was
overestimated.

In conclusion, cluster dynamics assumed a more rapid
pace between the early and later COVID-19 pandemic
phases, with negative consequences for workload and
countermeasure resource availability. However, constant
improvement and an increase in experience with general
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outbreak measures (e.g., vaccination, PPE) as well as
specific cluster management measures (e.g., containment
procedures, contact tracing, etc.) counteracted these
negative effects.

Notes

Competing interests

The authors declare that they have no competing in-
terests.

References

1.

Ponsford MJ, Jefferies R, Davies C, Farewell D, Humphreys IR,
Jolles S, Fairbairn S, Lewis K, Menzies D, Benjamin A, Thaivalappil
F, Williams C, Barry SM. Burden of nosocomial COVID-19 in
Wales: results from a multicentre retrospective observational
study of 2508 hospitalised adults. Thorax. 2021
Dec;76(12):1246-9. DOI: 10.1136/thoraxjnl-2021-216964

Abbas M, Robalo Nunes T, Martischang R, Zingg W, Iten A, Pittet
D, Harbarth S. Nosocomial transmission and outbreaks of
coronavirus disease 2019: the need to protect both patients and
healthcare workers. Antimicrob Resist Infect Control. 2021
Jan;10(1):7. DOI: 10.1186/s13756-020-00875-7

Horing S, Fussen R, Neusser J, Kleines M, Laurentius T,
Bollheimer LC, Keller D, Lemmen S. Management of a Hospital-
Wide COVID-19 Outbreak Affecting Patients and Healthcare
Workers. SN Compr Clin Med. 2020;2(12):2540-5. DOI:
10.1007/s42399-020-00597-2

Eisenmann M, Rauschenberger V, Knies K, Schwarzmann G,
Vogel U, Krone M. Influence of severe acute respiratory
coronavirus virus 2 (SARS-CoV-2) vaccinations on cluster events
among patients and staff in a tertiary-care hospital in Germany.
Antimicrob Steward Healthc Epidemiol. 2022;2(1):e26. DOI:
10.1017/ash.2021.234

GMS | (&G

GMS Hygiene and Infection Control 2024, Vol. 19, ISSN 2196-5226

6/8



Kohlimorgen et al.: From wild-type to Omicron: changes in SARS-CoV-2 hospital ...

5. Andrés M, Garcia MC, Fajardo A, Grau L, Pagespetit L, Plasencia 15.  Robert-Koch-Institut. SARS-CoV-2: Virologische Basisdaten sowie
V, Martinez |, Abadia C, Sanahuja A, Bella F. Nosocomial outbreak Virusvarianten 2020-2022. [updated 2022 May 20]. Available
of COVID-19 in an internal medicine ward: Probable airborne from: https://www.rki.de/DE/Content/InfAZ/N/Neuartiges_
transmission. Rev Clin Esp (Barc). 2022 Dec;222(10):578-83. Coronavirus/Virologische_Basisdaten.html
DOI: 10.1016/j.rceng.2022.04.001 )

16.  Susky EK, Hota S, Armstrong IE, Mazzulli T, Kestenberg S,

6. Cheng VC, Fung KS, Siu GK, Wong SC, Cheng LS, Wong MS, Lee Casaubon LK, Granton J, Rebelo C, Bartels E, Wrana J, Vaisman
LK, Chan WM, Chau KY, Leung JS, Chu AW, Chan WS, Lu KK, A. Hospital outbreak of the severe acute respiratory coronavirus
Tam KK, Ip JD, Leung KS, Lung DC, Tse H, To KK, Yuen KY. virus 2 (SARS-CoV-2) delta variant in partially and fully vaccinated
Nosocomial Outbreak of Coronavirus Disease 2019 by Possible patients and healthcare workers in Toronto, Canada. Infect
Airborne Transmission Leading to a Superspreading Event. Clin Control Hosp Epidemiol. 2023 Feb;44(2):328-31. DOI:

Infect Dis. 2021 Sep;73(6):e1356-e1364. DOI: 10.1017/ice.2021.471
10.1093/cid/ciab313 17.  Roberts SC, Foppiano Palacios C, Grubaugh ND, Alpert T, Ott IM,

7. Leeman DS, Ma TS, Pathiraja MM, Taylor JA, Adnan TZ, Baltas |, Breban Ml; Yale SARS-CoV-2 Genomic Surveillance
loannou A, lyengar SRS, Mearkle RA, Stockdale TJ, Van Den InitiativeMartinello RA, Smith C, Davis MW, Mcmanus D, Tirmizi
Abbeele K, Balasegaram S. Severe acute respiratory coronavirus S, Topal JE, Azar MM, Malinis M. An outbreak of SARS-CoV-2 on
virus 2 (SARS-CoV-2) nosocomial transmission dynamics, a a transplant unit in the early vaccination era. Transpl Infect Dis.
retrospective cohort study of two healthcare-associated 2022 Apr;24(2):e13782. DOI: 10.1111/tid.13782
coronavirus disease 2019 (COVID-19) clusters in a district .
hospital in England during March and April 2020. Infect Control 18.  Olesen B Hanseh TA, Hansen VM, Gyrup HB, Marlot‘h _T' M
Hosp Epidemiol. 2022 Nov;43(11):1618-24. DOI: L. A Danish hosplFaI ou_tbrea‘k of SlARS_»COV‘—2. Combining whqle»
10.1017/ice.2021.483 genome sequencing with epidemiological links offers surprising

new information. J Hosp Infect. 2021 Nov;117:188-9. DOI:

8. Ganyani T, Kremer C, Chen D, Torneri A, Faes C, Wallinga J, Hens 10.1016/j.jhin.2021.08.011
N. Estimating the generation interval for coronavirus disease . . .
(COVID-19) based on symptom onset data, March 2020. Euro 19.  Jo HJ, KimYJ, Cho J_H, Le_ze JH. Simultaneous Nosocomlql SARS-
Surveill. 2020 Apr:25(17):2000257. DOI: 10.2807/1560- CoV-2 Outbreaks W|th.D|ffer.ent Patt?rns of Occurre.nce_ in Two
7917.E5.2020.25.17.2000257 General Wards; Experience in a Tertiary Care Hospital in Korea.

J Korean Med Sci. 2021 Oct;36(40):e284. DOI:

9. He X, Lau EHY, Wu P, Deng X, Wang J, Hao X, Lau YC, Wong JY, 10.3346/jkms.2021.36.e284

Guan Y, Tan X, Mo X, Chen Y, Liao B, Chen W, Hu F, Zhang Q, . .
Zhong M, Wu Y, Zhao L, Zhang F, Cowling BJ, Li F, Leung GM. 20. Suwono B, Steffgn A, Schweickert B, Schonfeld V, Brandl M,
Temporal dynamics in viral shedding and transmissibility of Sandfort M W'”rlc,h N, Eckmanns T, Haller S. _SARS',COV'Z
COVID-19. Nat Med. 2020 May;26(5):672-5. DOI: °”tb{_eaksl‘ '”bhos”':‘(,a's aln‘i ";”g‘l_term f":‘;egfiic”'tl';sé” G;g”;g”y:
a national observational study. Lancet Reg Hea ur.
10.1038/541591-020-0869-5 Mar;14:100303. DOI: 10.1016/j.lanepe.2021.100303

10. Aghdassi SJS, Schwab F, Pena Diaz LA, Brodzinski A, Fucini GB, . . .

Hansen S, Kohlmorgen B, Piening B, Schlosser B, Schneider S, 21. KnlghtGM, Pham TM, Stimson J, Funk S, Jafari Y, Pople D, Evans
Weikert B, Wiese-Posselt M, Wolff S, Behnke M, Gastmeier P, S, Yin M, Brown ,CS’ Bhattacharya A, Hope R, ngple MG;
Geffers C. Risk factors for nosocomial SARS-CoV-2 infections in ISARICAC Investigators; CMMID COVID_J_‘Q Worklng Gro_upRead
patients: results from a retrospective matched case-control study M, C_OOD?" BS’_ Robotham JV. The Contr'bu“,on_ of hospltal.»

in a tertiary care university center. Antimicrob Resist Infect gcquwed infections to the COVII?—19 epidemic in England in the
Control. 2022 Jan:11(1):9. DOI: 10.1186/s13756-022-01056- first half of 2020. BMC Infect Dis. 2022 Jun;22(1):556. DOI:

4 10.1186/s12879-022-07490-4

11. Schneider S, Piening B, Nouri-Pasovsky PA, Kriger AC, Gastmeier 22. Suwono B, Brandl M’_ HechtJ, Eckmanns T, Haller S Epidemiology
P, Aghdassi SJS. SARS-Coronavirus-2 cases in healthcare workers of healthcare-associated SARS-CoV-2 outbreaks in Germany
may not regularly originate from patient care: lessons from a between March 2020 and May 2022 J Hosp Infect. 2023
university hospital on the underestimated risk of healthcare Apr;134:108-20. DOI: 10.1016/,jhin.2023.01.011
worker to healthcare worker transmission. Antimicrob Resist 23. Aghdassi SJS, Kohimorgen B, Schréder C, Pefia Diaz LA, Thoma
Infect Control. 2020 Dec;9(1):192. DOI: 10.1186/s13756-020- N, Rohde AM, Piening B, Gastmeier P, Behnke M. Implementation
00848-w of an automated cluster alert system into the routine work of

12.  Klompas M, Pandolfi MC, Nisar AB, Baker MA, Rhee C. infection control and hospital epidemiology: experiences from a
Association of Omicron vs Wild-type SARS-CoV-2 Variants With tertiary care university hospital. BMC Infect Dis. 2021
Hospital-Onset SARS-CoV-2 Infections in a US Regional Hospital Oct;21{1):075. DOI: 10.1186/512879-021-06771-8
System. JAMA. 2022 Jul 19;328(3):296-8. DOI: 24.  International Organization for Standardization (I0S). Date and
10.1001/jama.2022.9609 time. Representations for information interchange. ISO 8601-

13.  Backer JA, Eggink D, Andeweg SP, Veldhuijzen IK, van 1:2019. 2019.

Maarseveen N, Vermaas K, Vlaemynck B, Schepers R, vanden 25 Robert-Koch-Institut. SurvStat. [cited 2022]. Available from:

Hof S, Reusken CB, Wallinga J. Shorter serial intervals in SARS- https://survstat.rki.de/Content/Query/Create.aspx

CoV-2 cases with Omicron BA.1 variant compared with Delta

variant, the Netherlands, 13 to 26 December 2021. Euro Surveill. ~ 26-  Infektionsschutzgesetz vom 20. Juli 2000 (BGBI. 1 S. 1045), das

2022 Feb:27(6):2200042. DOI: 10.2807/1560-7917 zuletzt durch Artikel 8v des Gesetzes vom 12. Dezember 2023
(BGBI. 2023 | Nr. 359) geandert worden ist.

14.  Baker MA, Rhee C, Tucker R, Badwaik A, Coughlin C, Holtzman

MA, Hsieh C, Maguire A, Mermel Blaeser E, Seetharaman S,
Solem O, Vaidya V, Klompas M. Rapid Control of Hospital-Based
Severe Acute Respiratory Syndrome Coronavirus 2 Omicron
Clusters Through Daily Testing and Universal Use of N95
Respirators. Clin Infect Dis. 2022 Aug;75(1):€296-€299. DOI:
10.1093/cid/ciac113
D
GMS /K‘@ GMS Hygiene and Infection Control 2024, Vol. 19, ISSN 2196-5226 7/8




Kohlimorgen et al.: From wild-type to Omicron: changes in SARS-CoV-2 hospital ...

Corresponding author:

PD Dr. med. Sonja Hansen

Charité - Universitatsmedizin Berlin, Institute of Hygiene
and Evironmental Medicine, Hindenburgdamm 27, 12203
Berlin, Germany, Phone: +40 30 450 577605
sonja.hansen@charite.de

Please cite as

Kohlmorgen B, Brodzinski A, Jendrossek S, Jeske T, Putsch AK,
Weisker M, Schneider S, Schwab F, Gastmeier P, Hansen S. From
wild-type to Omicron: changes in SARS-CoV-2 hospital cluster dynamics.
Observations from a German tertiary care hospital. GMS Hyg Infect
Control. 2024;19:Doc19.

DOI: 10.3205/dgkh000474, URN: urn:nbn:de:0183-dgkh0004743

This article is freely available from
https://doi.org/10.3205/dgkh000474

Published: 2024-04-17

Copyright

©2024 Kohlmorgen et al. This is an Open Access article distributed
under the terms of the Creative Commons Attribution 4.0 License. See
license information at http://creativecommons.org/licenses/by/4.0/.

GMS

GMS Hygiene and Infection Control 2024, Vol. 19, ISSN 2196-5226

8/8



