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Abstract

With the outbreak of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), global researchers were con-
fronted with major challenges. The German National Pandemic Cohort Network (NAPKON) was launched in fall 2020
to effectively leverage resources and bundle research activities in the fight against the coronavirus disease 2019
(COVID-19) pandemic. We analyzed the setup phase of NAPKON as an example for multicenter studies in Germany,
highlighting challenges and optimization potential in connecting 59 university and nonuniversity study sites. We
examined the ethics application process of 121 ethics submissions considering durations, annotations, and out-
comes. Study site activation and recruitment processes were investigated and related to the incidence of SARS-CoV-2
infections. For all initial ethics applications, the median time to a positive ethics vote was less than two weeks and 30
of these study sites (65%) joined NAPKON within less than three weeks each. Electronic instead of postal ethics
submission (9.5 days (Q1: 5.75,Q3: 17) vs. 14 days (Q1: 11, Q3: 26), p value=0.01) and adoption of the primary ethics
vote significantly accelerated the ethics application process. Each study center enrolled a median of 37 patients dur-
ing the 14-month observation period, with large differences depending on the health sector. We found a positive cor-
relation between recruitment performance and COVID-19 incidence as well as hospitalization incidence. Our analysis
highlighted the challenges and opportunities of the federated system in Germany. Digital ethics application tools,
adoption of a primary ethics vote and standardized formal requirements lead to harmonized and thus faster study
initiation processes during a pandemic.
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Introduction

Studying coronavirus disease 2019 (COVID-19) as a
rapidly evolving disease with a heterogeneous mix of
short- and long-term sequelae in the context of con-
tinuously changing population immunity and treatment
options remains a major challenge [1, 2]. Compre-
hensive cohort studies need to obtain sufficient case
numbers to be representative of various risk groups,
virus variants, immunization statuses, and treatment
approaches and need to follow patients throughout
their course of disease as they shift between treatment
centers and health care sectors. Thus, large networks
of care providers from different health care sectors and
disciplines need to be involved [1].

However, research in a large network requires versa-
tile infrastructures and a high level of trust and engage-
ment by all stakeholders. From December 2019 to
December 2021, more than 3,000 single- and multicenter
observational cohort studies related to COVID-19 were
established worldwide [2], leading to a rapid increase
in knowledge [3-6] within a short time. The findings
directly influenced public and political decision-mak-
ing. While each study addressed important aspects of
COVID-19, a minority of the studies followed structured,
harmonized and quality-controlled data and biosam-
ple acquisition methods across all health care sectors to
cover the entire spectrum of the disease. Projects of this
scale were, for example, the CANCOV [7, 8], SARS-Bra-
zil [9], FrenchCOVID [10], and ISARIC Registry studies
[11]. Several clinical trials were able to build on exist-
ing national structures, whereas in Germany, there was
no existing research network that would ensure a har-
monized study approach across all university hospitals.
Therefore, in March 2020, the Federal Ministry of Educa-
tion and Research (BMBF) funded the Network Univer-
sity Medicine (NUM) to enable national research in the
context of the COVID-19 pandemic and beyond. One
of the key projects within NUM is the German National
Pandemic Cohort Network (NAPKON), a prospective
cohort study that has been recruiting laboratory-con-
firmed severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2)-positive patients from more than 50 inpa-
tient and outpatient study sites across Germany since
November 2020 [12].

In Germany, research on a national level faces several
major challenges. In particular, challenging and time-
consuming legal and regulatory processes are blamed
for causing a competitive disadvantage to the German
research community [13-15]. To our knowledge, there
are no published analyses on the challenges German
research centers face in initiating and implementing
clinical epidemiological studies on a national level. Com-
prehensive catalogues of requirements and checklists for
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setting up cohort studies were proposed as supporting
tools for researchers [16, 17] but need evaluation against
actual processes and tangible examples. The extensive
planning that precedes a prospective, longitudinal, mul-
ticenter study and the ongoing re-evaluation of require-
ments during the study period were described by Patuleia
et al. [18], and the challenges in obtaining ethics votes
and recruiting patients for an international clinical reg-
istry were described by Kates et al. [19]. They highlighted
that standardized procedures for the preparation of study
protocols and standard operating procedures (SOPs) are
often lacking for multicenter studies. The mentioned
studies further noted that the process of ethics approval
and study site initiation is time-consuming and often
leads to delays in patient recruitment. However, setting
up a study such as NAPKON duringa pandemic — when
the entire science community is put to the test — has
never been systematically described before.

In this article, we systematically evaluated the setup
and initiation processes of the nationwide cohort study
NAPKON as a national effort involving all university
hospitals and many nonacademic study sites. Our anal-
ysis provides information on important aspects of the
research infrastructure in Germany and can be used as
a showcase setup for other comprehensive cohort stud-
ies. We focused on the aspects of ethical approval,
patient recruitment, and patient consent in the initiation
process of NAPKON and noted characteristics of the fed-
eral system in Germany.

Materials and methods

NAPKON Cohorts

As previously described in detail by Schons et al. [12],
NAPKON is divided into three complementary cohorts:
the Cross-Sectoral Platform (Sektoreniibergreifende Plat-
tform, SUEP), the High-Resolution Platform (Hochau-
flosende Plattform, HAP) and the Population-Based
Platform (Populationsbasierte Plattform, POP). Since
the POP recruits at three university hospitals and fol-
lows an already established protocol, our analysis focused
on the SUEP and HAP. Germany has 38 university and
many nonuniversity hospitals [20]. The SUEP recruits
SARS-CoV-2 patients and controls at 28 university and
20 nonuniversity study sites and outpatient practices fol-
lowing a detailed study protocol; aiming for a different
subgroup of SARS-CoV-2 patients, the HAP recruits at
11 selected university hospitals [12, 21] following a more
comprehensive study protocol compared to the SUEP.
The first patient enrolled in NAPKON was recruited in
the SUEP on November 4, 2020. Our analysis focused on
the roll-out of NAPKON from the beginning of the ethics
application process to the end of the first funding period,
concluding on December 31, 2021. The submission of the
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initial ethics applications for the SUEP and HAP study
sites marked the beginning of the NAPKON roll-out, as
this event defined the completion of internal preparatory
steps.

Ethics procedure and study site activation

Ethical consultation for physicians

In Germany, ethics committees classify clinical stud-
ies by their type of intervention, and specific regula-
tory rules apply accordingly. The NAPKON project, as a
prospective, observational cohort with no experimental
diagnostic or treatment arm, classifies as “other” medi-
cal research that is not regulated by specific legislation
relating to medical devices or drugs. All physicians taking
part in the study must be ethically advised by a respon-
sible ethics committee, as specified by their professional
code of conduct [22]. After ethics approval at one study
site, new physicians at this site can be subsequently
advised under the existing ethics vote. Responsible eth-
ics committees vary depending on the health care sector
(Fig. 1). In the following, we defined the positive outcome
of ethics consultations as “approval” to allow for a uni-
form evaluation.

Ethics application

In Germany, ethical guidance for cohort studies taking
place at multiple study sites follows the concept of the
initiating study site receiving a primary vote and sub-
sequent study sites referring to this vote. This ensures
efficient coordination of the ethics applications and
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identification of any issues in the protocol and study-
related documents before the nationwide roll-out. An
ethics coordination team supported the initiating study
site in preparing, reviewing, and adapting the ethics
application documents, such as each cohort’s study pro-
tocol, patient information documents and consent forms.
The documents were carefully reviewed for ethical or
data protection information.

Subsequent substantial changes to the originally con-
sulted study documents must be reviewed again by
an ethics committee. For this, study-specific so-called
amendments were resubmitted.

The submission process for ethics applications and
amendments is described in Fig. 1, and the application
process for amendments followed the same routine as
that from the initial ethics votes. In the following, we
referred to the submissions resulting in the first approv-
ing vote from an ethics committee as the initial submis-
sion. The initial submission also applied to study sites
joining the study later with documents already contain-
ing amendments. The whole process, from submission to
approval, is referred to as an application process for ethi-
cal approval (ethics application).

Review of ethics annotations

The annotations of the ethics committees for the submit-
ted study documents (Table S1) of the SUEP and HAP
were analyzed with regard to document type, type of
request and thematic content. We defined four catego-
ries for the type of request: content (e.g., to clarify the

Types of study sites

[ Ethics submission }[

Ethics vote ]

HAP consent to primary vote
q a )
L university UTiversity Approval primary vote
sics hospia
I T (e )
initiating committee o
study site SUEP - /
2 [ medical \ Disapproval
|| university state ("approval under conditions )
all other sites n association — :
study sites ethics modifications required
/ |7 committee* before vote
— local hospitals
( ethical concerms )

| | out-patient
practices

resubmit modificated ethics application

Fig. 1 Ethics application process in NAPKON. *Germany has 17 medical state associations with specific regulations for the ethical consultation
of physicians. Some ethics committees perform an in-depth review of each new study, while others accept the ethical approval of the primary
ethics committee [23]. Bavaria is the only one not to require further ethics applications after the primary vote [24] ! with own university ethics
committee; 2 without own university ethics committee; SUEP = Cross-Sectoral Platform; HAP = High-Resolution Platform. Created with BioRender.

com
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deferred consent procedure), formal (e.g., to emphasize
text passages in bold letters), comprehensibility (e.g., to
avoid technical vocabulary, understandable for laymen)
and resubmission of documents (e.g., an insurance cer-
tificate). For the detailed analysis of the content-related
annotations, each content request was assigned one of
147 keywords, and each keyword was in turn categorized
into one of six topics. For example, the annotation "It is
not apparent from the submitted documents and study
protocol, why genetic testing up to complete genome
sequencing is necessary for the study." was tagged with
the keyword "genetic testing" and assigned to the cat-
egory "biosample collection". The analysis was conducted
in German independently by two authors. Only the cat-
egories were translated to English prior to publication.

All ethics votes were collected from the study sites and
filed by the SUEP and HAP teams using the NAPKON
online cloud service. Paper votes were either scanned
and filed or collected and handed over in person. We
obtained access to the relevant folders in the cloud and
to two online ethics portals (ethikPool) [25]. Email con-
versations relevant to the roll-out process were also
provided. All votes received until the end of 2021 were
considered.

Study site activation

In general, ethical approval of the study and the respon-
sible physician is a prerequisite for activation of the pro-
ductive versions of the data platforms. This prevents the
study staff from including patients in the study before
ethical approval. Activating a study site requires regis-
tering the study staff and all devices in the central data
platforms and training them using the data platforms and
conduct the study. Activation time was defined as the
interval from ethics approval until complete activation.

Recruitment

Recruitment numbers were determined based on the
number of informed consent documents, including those
from patients who later withdrew their consent. When
consenting participate in the study, patients were asked
to agree or disagree with a number of specific options
depending on the platform and health care sector. For
example, patients could agree or disagree on recontact-
ing options or further examinations (see the Results sec-
tion for more details). Although the SUEP study protocol
included biosample collection in principle for all study
centers, in some cases, this was waived in favor of partici-
pation [12].

For activation and recruitment information, we
requested dates and informed consent data from the
trusted third party in accordance with patient data
protection and with permission from the platform
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coordinators. To compare the heterogeneity of the study
site recruitment within their respective platforms or sec-
tors, we defined the categories of low- and high-perform-
ing sites. A high-performing site recruited a particularly
high number of patients relative to all included patients
on their platform (fourth quartile), while a low-perform-
ing site recruited a relatively small number of patients
(first quartile).

Statistical analysis

The data were processed using Microsoft® Excel® (Ver-
sion 2212 Build 16.0.15928.20196, 2018, Microsoft Cor-
poration, Redmond, Washington, USA, https://office.
microsoft.com/excel) and analyzed using RStudio (Ver-
sion 2022.7.2.576, Integrated Development Environment
for R. RStudio, PBC, Boston, MA, http://www.rstudio.
com/). Descriptions of the parameters regarding the eth-
ics votes and patient recruitment are represented as abso-
lute numbers and percentages. Time durations during
the ethics application process were counted in days and
presented as medians and first and third quartiles. Appli-
cation processing time according to the type of applica-
tion and time until positive ethics vote according to the
number of annotations were visualized with grouped
boxplots. Statistical significance was shown using the
Mann-Whitney U test or log-rank test, as appropriate,
with a p value <0.05 as the significance level. The strength
and direction of linear correlations were calculated using
the Pearson correlation coefficient. The average (hospi-
talization) incidence per calendar week was calculated
using data from the Robert Koch Institute (RKI) [26]. We
used the pandemic wave description from the epidemi-
ological bulletin 10/2022 of the RKI to classify the pan-
demic into different waves [27].

Results
Initial ethics application process
The SUEP received the primary approving vote on
November 3, 2020, from the Ethics Committee of the
Department of Medicine at Goethe University Frankfurt
(local ethics ID approval 20—924) and the HAP received
the primary approving vote on October 29, 2020, from
the Ethics Committee of the Charité — Universitits-
medizin Berlin (local ethics ID approval EA2/066/20 and
EA2/226/21). By the end of 2021, four substantial amend-
ments were implemented in the SUEP and two in the
HARP. In total, 121 ethics votes were received (Fig. 2), and
353 ethics annotations were recorded and analyzed.
Having received the primary votes at the initiating
study sites in Frankfurt and Berlin, 23 of 30 university
hospitals participating in the SUEP (77%) submitted
their initial study documents for ethical consultation
to the ethics committee of the respective university
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(n=121)
SUEP HAP
(n=98) (n=23)
university sites non-university sites
(n=69) (n=29)
initial amendment initial amendment initial amendment
(n=23) (n=46) (n=12) (n=17) (n=11) (n=12)

Fig. 2 NAPKON ethics application overview. The organigram shows all considered ethics applications divided by platform, health care sector
and type of application. SUEP = Cross-Sectoral Platform; HAP =High-Resolution Platform. Created with BioRender.com

hospital (Fig. 3a). The remaining seven university study
sites consulted the ethics committee of the respective
state medical association. For simplicity, we considered
and listed them together with the nonuniversity study
sites (Fig. 3b).

The median time from submission to receiving a posi-
tive vote was 17 days (first quartile (Q1): 10, third quartile
(Q3): 45.5) for all SUEP university study sites, with one
outlier reaching 119 days. In eight cases (35%), the initial
vote was not approving, modifications to the applications
were required or conditions had to be met (Fig. 3a, study
sites Nos. 1-4 and 6-9). The median processing time for
fulfilling the claims by the SUEP initiating study sites’
team was 19.5 days (Q1: 13, Q3: 31.75), excluding time
spent waiting for other votes or documents to comply.
Time from final resubmission of the modified documents
until receipt of an approving vote took a median of five

(See figure on next page.)

days (Q1: 1.5, Q3: 7.25). All SUEP university study sites
finally received a positive ethics vote.

The consultation for the 12 state medical associations’
ethics committees took a median time of ten days (QI:
7, Q3: 14.75) until final the vote, with a maximum time
of 119 days to be emphasized (Fig. 3b). The median time
until the first response was 9.5 days (Q1: 7, Q3: 11.75),
which was approving in ten applications (83%). For
two applications (17%), the initial vote was not approv-
ing, with a median processing time for modifications of
20 days and a median response time after resubmission
of nine days (Fig. 3b, study sites Nos. 1 and 2).

Since HAP study sites were all university hospitals,
ethics consultations took place with their correspond-
ing ethics committees. Figure 3c shows the initial appli-
cation processes of the 11 HAP study sites: the median
time until the first response as well as the final ethics

Fig. 3 Time of initial ethics application processes. Applications are numbered and sorted according to the total time of the initial ethics application
process. Initial ethics application processes are described for (a) 23 Cross-Sectoral Platform (SUEP) applications for university hospital ethics
committees, (b) 12 SUEP applications for state medical association ethics committees, and (c) 11 High-Resolution Platform (HAP) ethics applications
for university hospital ethics committees. The initial ethics vote of a state medical association applied in each case to the first nonuniversity site

in the respective state. Ethics applications were submitted to 12 state medical associations. The following sites joined the vote
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vote was five days (Q1: 5, Q3: 45), with an outlier reach-
ing 242 days until approval. In four cases (36%), the first
votes were not approving, and the median condition pro-
cessing time was 33.5, days while the median response
time after the last resubmission was 4.5 days (Fig. 3c,
study sites Nos. 1-4).

Ethical amendment application process

In total, there were 75 submissions for amendments in
the SUEP and HAP. The median overall processing time
by the responsible ethics committees was 11 days (Q1: 6,
Q3: 23). The amendment application process was faster
for the state medical association ethics committees of the
SUEP, with a median time of ten days, followed by the
university hospital ethics committees of the SUEP, with a
median time of 11 days and the university hospital ethics
committees of the HAP, with a median time of 17 days.

Types of ethics submissions

Most of the initial applications for ethical consultation
for the university and nonuniversity SUEP study sites
were submitted electronically (email, upload to web-
based submission platform (ethikPool) [25], or upload to
another online ethics submission platform), while fewer
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were submitted by mail (if at least one document was
requested to be sent by mail) (Fig. 4a).

Figure 4b illustrates the average time taken by the eth-
ics committees to first reply stratified by type of applica-
tion of the SUEP study sites. The median response time
for electronic applications was 9.5 days (Q1: 5.75, Q3:
17), while mail applications took a median of 14 days (Q1:
11, Q3: 26). A significant difference (p value=0.01) in
the time until first response between mail and electronic
applications was calculated for all 98 SUEP applications
including initial ethics applications and amendments,
using the Mann—Whitney U test.

Consent for primary vote

We found that at the university level, the responsible
ethics committees of the SUEP and HAP adopted the
primary vote for 33 submissions (36%), while 49 (53%)
underwent the regular review process. Ten votes (11%)
belonging to the primary voting ethics committees were
excluded. At the state medical association level, the eth-
ics committees adopted the primary vote in 20 cases
(69%) and chose the regular application process in nine
cases (31%). Adopting a primary vote resulted in time
savings of six days (median 11 vs. 17 days) for university

a
\ by mail
electronically
13 22 i 8 e-mail
3 "ethikPool"
/ other online platform
b
3
g [e] 8
LI
8 o | T
g~ ° :
§ 8 :
£ 2 :
? - |
o o o _
T T
electronic mail

Type of application

Fig. 4 Submission types for ethical approval. (a) Submission types for initial ethics applications at 35 university and state medical association

ethics committees of the Cross-Sectoral Platform (SUEP) stated in absolute numbers. (b) Ethics application processing time according to the type

of application (electronic or mail). Thirty-five initial applications and 63 amendment applications of the SUEP were considered (n=98). Durations are
shown in days from submission until the first response of the ethics committees
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and three days (median 9 vs. 12 days) for nonuniversity
study sites.

Ethics vote outcomes

The overall time for an ethics application process
depends on the outcome of the vote and the annotations
made by the ethics committees. For the majority of the
SUEP (n=26, 74%) and HAP (n="7, 64%) initial submis-
sions, the ethics committees approved directly (positive
or positive with notes) (Table 1). For amendment submis-
sions, the direct acceptance rate was even higher. Nonap-
proved votes for the SUEP were equally frequent for state
medical association ethics committees (z=3, 10%) and
university hospital ethics committees (n=10, 17%) (data
not shown in the table). All applications that were not
approved were resubmitted and received ethical approval
after major revisions.

Application processing time according to number

of annotations

We found a positive correlation between the number
of annotations in an ethics application and the over-
all time to receipt of approval for ethics applications:
the ethics application time increased with the number
of annotations (Pearson product-moment correlation
r=0.52; p value <0.001).

To determine the resulting time difference, we grouped
the votes according to the number of annotations. We
found that the time until ethic committee response was
significantly longer (log-rank test: p value<0.001) if at
least one annotation was made by the ethics committee
in comparison to zero annotations (Fig. 5a). Dividing the
group with at least one annotation into two roughly equal
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groups, there was no significant difference (log-rank test:
p value=1) in ethics application processing time when
one to four compared to five or more annotations were
made (Fig. 5b).

Annotations

Approximately half of the annotations made by the eth-
ics committees addressed the patient information docu-
ment (n=186, 53%), and one-fifth addressed consent
forms (n=73, 21%), with similar results for the SUEP
and the HAP.

Other frequently addressed documents were the
study protocol (n=>54, 15%), documents on data privacy
(n=11, 3%) and the terms of use of the NUM (n=5, 1%).
Some annotations were categorized as “others’; as they
concerned all study documents submitted or addressed
very specific documents (n=25, 7%).

Considering the ethics votes of the SUEP and HAP
together, content requests were the most frequent types
of annotations (n=147, 42%). In combination with for-
mal requests (n=121, 34%), they accounted for three-
quarters of all annotations. Annotations requesting
improved comprehensibility (n=51, 14%) and further
documents (n=34, 10%) were less frequent. SUEP and
HAP votes showed similar distributions of the different
types of requests. For the HAP, formal requests (n=45,
39%) were slightly more frequent than content requests
(n=43, 37%). For votes from state medical associa-
tions, the second most frequent type of annotation was
requests to improve the comprehensibility of the docu-
ments (=15, 29%).

In total, 147 keywords were screened, whose distri-
bution among the six main topics is shown in Table 2.

Table 1 Outcome of the (a) Cross-Sectoral Platform (SUEP) ethics votes of the initial application process (n=35) and the amendment
applications (n=63) as well as both processes (=All, n=98) and that of the (b) High-Resolution Platform (HAP) ethics votes of the
initial application process (n=11) and the amendment applications (n=12) as well as both processes (= All, n=23). Data are shown as
absolute numbers and percentages of the corresponding total number of ethics votes

a

Ethics vote outcome SUEP Initial; n (%)
Positive 16 (46)
Positive with notes 10 (29)
Approval under conditions 6(17)
Modifications required before vote 3(9)

Ethical concerns 0(0)

b

Ethics vote outcome HAP Initial; n (%)
Positive 6 (55)
Positive with notes 19
Approval under conditions 3(27)
Modifications required before vote 109

Ethical concerns 0(0)

Amendment; n (%) All; n (%)
47 (75) 63 (64)
12(19) 22(22)
1) 7(7)

203) 5(5)

1) 1(1)
Amendment; n (%) All; n (%)
11(92) 17 (74)
0(0) 1(4)

1(8) 4(17)
0(0) 1(4)
0(0) 0(0)
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Fig. 5 The time until a final ethics vote was received for the Cross-Sectoral Platform (SUEP) and the High-Resolution Platform (HAP) study sites
(n=120) is shown in days with regard to the number of annotations: (a) zero (n=80) vs. one or more (n=40) annotations, (b) one to four (1=21) vs.
five or more (n=19) annotations. For better visualization, the HAP study site outlier with 242 days of ethics process time was not included. Analysis

containing this study site showed comparable significance levels

Table 2 Thematic focus of content requests for keywords in
Cross-Sectoral Platform (SUEP, n=104) and High-Resolution
Platform (HAP, n=43) ethics votes. Six categories were made that
summarized the thematic focus. Data show the absolute number
of content requests for one topic and the relative share of this
thematic focus in a column

Category HAP;n (%) SUEP;n (%) All; n (%)
Framework of the study 7(16) 18 (17) 25(17)
Patient information and consent 9 (21) 36 (35) 45 (31)
Study procedures 8(19) 9(9) 17(12)
Data processing 5(12) 6 (6) 11(8)
Biosample collection 10 (23) 2221 32(22)
Secondary use and use abroad 4 (9) 13(13) 17 (12)

Most of the annotations were made on the topic
"patient information and consent" in the SUEP and on
the topic "biosample collection" in the HAP. In both
platforms, these two topics accounted for more than
half of the annotations.

Study site activation

The number of activated study sites in both cohorts
increased rapidly at the beginning of the study; half
of them had already joined NAPKON by March 2021
(Fig. 6, calendar week ten (2021)). For four study sites,
activation times were negative and excluded from the
evaluation because these study sites were activated
before an approving ethics vote was received. The
reasons were as follows: a letter of clearance issued
in advance by the ethics committee; active access

mistakenly set up instead of test access and study sites
expecting a positive vote, but formal matters still need-
ing to be settled. While the median time for study site
activation after a positive ethical vote was 11 days (Q1:
5, Q3: 25.5), the median time from activation until
the first patient was recruited exceeded five weeks
(38 days, Q1: 14.75, Q3: 62). The median time from eth-
ics approval until the first patient was recruited was
54 days (Q1: 35, Q3: 82.5), with the shortest duration of
one day and the longest duration of 170 days.

Focusing on the time until activation, the SUEP
nonuniversity study sites had the fastest times, with a
median time of seven days (Q1: 4, Q3: 33), followed by
the HAP study sites with eight days (Q1: 6, Q3: 21.5)
and the SUEP university study sites with 14 days (Q1:
6.5, Q3: 27.5). More than half of all study sites (14
SUEP university study sites: 52%; 20 SUEP nonuniver-
sity study sites: 61%; 6 HAP study sites: 55%) were acti-
vated within two weeks after approval of their ethics
applications.

The HAP study sites had the shortest time from
activation until the first patient was recruited with
a median time of 29 days (Q1: 21,75, Q3: 43,75), fol-
lowed by the SUEP university study sites with 38 days
(Q1: 13, Q3: 62) and the SUEP nonuniversity study
sites with 47 days (Q1: 21,75, Q3: 83,75). Sixty-four
percent of the HAP (n=7), 41% of the SUEP univer-
sity (n=11) and 24% of the SUEP nonuniversity study
sites (n=8) started recruiting one month after activa-
tion. Altogether, the HAP started recruiting the fastest:
two months after approval of their ethics applications,
82% of HAP sites (n=9) recruited patients, followed by
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Fig. 6 Development of the number of activated study sites and patient recruitment in the Cross-Sectoral Platform (SUEP) and High-Resolution
Platform (HAP). The number of recruited patients and activated study sites was added weekly and the time was given in calendar weeks

of the period observed

56% of SUEP university sites (n=15) and 27% of SUEP
nonuniversity sites (n=9).

Recruitment performance

During the period of our evaluation, 2,179 patients
were recruited by the SUEP and HAP. Of the 75 acti-
vated study sites, only 59 recruited patients by the end of
2021, resulting in an average recruitment performance
of 37 patients per study site (Table 3). Reasons for non-
recruiting sites were study site dropouts and late activa-
tion (nine study sites joined in November and December
2021). When comparing recruitment performance,
nonuniversity study sites included fewer patients than
university study sites (mean: 11 vs. 53). In the nonuni-
versity subgroup, outpatient practices recruited fewer

patients than nonuniversity hospitals (mean: 7 vs. 16).
SUEP university study sites recruited more patients than
HAP sites (mean: 53 vs. 43). Furthermore, in the SUEP,
the high-performing study sites (#=13) recruited more
than half of all SUEP patients. This trend was even more
pronounced in the HAP: over two-thirds of patients were
recruited by the high-performing study sites (n=3). The
low-performing HAP study sites (n=3) recruited only 3%
of all HAP patients.

We further wanted to investigate whether the dynam-
ics of the pandemic influenced the patient recruitment
rates in NAPKON. During the second wave, the COVID-
19 incidence was negatively correlated with the recruit-
ment rate in NAPKON, and only a few study sites were
activated. Starting with the third COVID-19 wave in

Table 3 Recruitment performance of study sites of the Cross-Sectoral Platform (SUEP) and High-Resolution Platform (HAP). The
recruited patients and number of study sites are given in absolute numbers. The average recruitment performance per study site is
reflected by the ratio of the patient’s recruitment and the number of study sites of the respective platform and health sectors. The
number of patients recruited by high-performing (HP) and low-performing (LP) study sites is given in absolute numbers and as a

proportion within their group

Platform/Sector Patients recruited No. of sites n (%)

Average recruitment Patients recruited by Patients

n (%) performance LP sites n (%) recruited by HP
sites n (%)

SUEP 1,707 (78) 48 (81) 36 39(2) 979 (57)
University sites 1,491 (68) 28 (47) 53 138(9) 604 (41)
Nonuniversity sites 216 (10) 20 (34) 11 8 (4) 136 (63)

Local hospitals 131 (6) 8 (14) 16 5(4) 81(62)

Outpatient practices 85 (4) 12 (20) 7 202 48 (56)
HAP 472 (22) 11(19) 43 14 (3) 329 (70)
Total 2,179 (100) 59 (100) 37 50(2) 1,269 (58)
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Germany, we observed a highly positive correlation
between the number of patients recruited per week and
the prevailing incidence as well as the hospitalization
incidence (Fig. 7, Fig. S1, Tables S2 and S3). With the
spread of the Delta variant in Germany — initiating the
start of the fourth wave — incidence and recruitment
showed a similar course, but patient recruitment never
reached the same peak as before, while COVID-19 inci-
dence far exceeded its earlier maximum (Fig. S1). In con-
trast, the correlation between hospitalization incidence
and patient recruitment remained similar during the
third and fourth waves (Fig. 7).

Willingness to consent

As an indicator of general willingness to consent in the
study population, we finally examined the decisions of
patients to provide specific consent in the SUEP and the
HAP (Table 4). We considered the decisions of 1,683
patients out of 1,707 in the SUED, since 24 patients (1.4%)
had withdrawn their overall consent in the interim and
therefore no detailed data were available. Of the 472 HAP
patients, the additional consent choices of 450 patients
were taken into consideration because 22 patients (4.6%)
withdrew their overall consent or were provisionally
excluded from the study. The highest refusal rates were
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for consent to biosample collection and data transfer
to non-EU regulation-conforming countries (related
to options for the entire study population). The highest
approval rates were found for permission to be recon-
tacted for additional requests and data collection from
pretreating physicians.

Discussion

Our analysis highlighted some of the major challenges in
setting up a multicenter national cohort study during a
pandemic in Germany. Of note, in the specific setting of
NAPKON as a study with very high resources, consider-
able public attention, and in a field of great urgency, the
median time to a positive ethics vote was less than two
weeks, and 30 study sites (65%) were able to join NAP-
KON within less than three weeks each. In that respect,
other than expected, the primary source of recruitment
delays was neither the need for ethics consultations nor
study activation but on-site organization and resulting
lag time between completed study activation and actual
inclusion of patients. However, we also documented the
high level of bureaucracy and lack of standardization for
submission of documents to ethics committees and con-
siderable heterogeneity in votes and annotations, result-
ing in delays of multiple months for some centers.

mSUEP UK SUEP NUK

m HAP

u fifth wave

14

12

10

Hospitalization incidence per week

10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52
Calendar weeks of 2021

Fig. 7 Correlation of hospitalization incidence in Germany and patient recruitment in the Cross-Sectoral Platform (SUEP, university (UK)

and nonuniversity (NUK)) and High-Resolution Platform (HAP) study sites. Recruited patients per week are shown as stacked columns. The
observation period is reported in calendar weeks. COVID-19 hospitalization incidence represents the mean number of hospitalizations due

to COVID-19 infections per 100,000 inhabitants per calendar week in Germany. Waves are classified according to the specifications of the Robert

Koch Institute [27] and visualized in different shades
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Table 4 Specific informed consent options for the Cross-Sectoral Platform (SUEP) and High-Resolution Platform (HAP). The number of
patients who agreed or refused to give specific consent was extracted from the trusted third party and reported in absolute numbers
and as a proportion of the respondent population. For the SUEP, all options were available to all patients; for the HAP, some options
were only available at certain study sites or at certain times, as indicated in the “total” column

Specific consent Yes No Total
SUEP Biosample collection 1,373 (82%) 310 (18%) 1683
Datatransfer to non-EU countries 1,459 (87%) 224 (13%) 1683
Recontact for additional requests 1,602 (95%) 81 (5%) 1683
Recontact for additional findings 1,632 (97%) 51 (3%) 1683
Data collection from pretreating physicians 1,634 (97%) 49 (3%) 1683
HAP Datatransfer to non-EU countries 388 (86%) 62 (14%) 450
Recontact for additional findings 422 (94%) 28 (6%) 450
Recontact for additional requests 439 (98%) 11 (2%) 450
Genetic testing 431 (96%) 19 (4%) 450
Additional blood samples for substudy 78 (74%) 28 (26%) 106
Additional computed tomography 128 (78%) 37 (22%) 165
Cooperation with industry partners 220 (89%) 27 (11%) 247

The difficulties in clinical trial ethics submission and
other clinical study initiation processes have been pre-
viously described as challenging. A survey of European
hospitals participating in a prospective observational
study on chronic postsurgical pain was used to ana-
lyze the ethics processes of 24 hospitals in 11 Euro-
pean countries [28]. The approval processes took two
weeks to two months due to considerable variation
in the approval procedures by European ethics com-
mittees. Duley et al. (2008) pointed out challenges in
setting up randomized trials [29]. Study initiation pro-
cesses took approximately one year because study sites
had to have their study protocol approved by their own
ethics committee even though many other ethics com-
mittees had already approved the documents. In com-
parison to these studies, the application process for
ethical approval of the multicenter prospective cohort
study NAPKON was fast for most centers. Many eth-
ics committees voted within a few days, giving priority
to COVID-19 research projects [30, 31]. Processes were
accelerated, for example, by electronic submissions
and the possibility of joining the primary vote [32, 33].
However, extreme outliers posed a risk to individual
study sites and to the achievement of the overall study
objectives. Delayed votes resulted from both waiting
for a response from the responsible ethics committee
and the need for performing revisions and harmoniz-
ing new document versions. Some centers did not meet
their site recruitment goal due to their individual late
start and consequently had to return grant funds. For
affected centers, it was unclear when center initia-
tion could begin. The most extreme delay from ethics
approval to first patient recruitment was 170 days.

However, some study sites started recruiting the day
after ethics approval, as they underwent study activa-
tion and concluded all necessary preparations during
the ethics application process. In high-urgency sce-
narios, using the ethics consultation time for study site
preparation seems to be a reasonable approach to save
time, although retraining may become necessary in
case of unexpected delays during the approval process.

Focusing on the votes themselves, we found that the
presence of annotations from ethics committees resulted
in significantly longer approval processes. In some cases,
adjustments were necessary to the master study docu-
ments, whereas in others, annotations were resolved by
local versions of individual study documents. The heter-
ogeneity in review time and the number of annotations
resulting from the first review between ethics commit-
tees was striking. Such low interrater reliability may be
indicative of either different assessment standards, i.e.,
which aspects of a submission are taken into considera-
tion and what the threshold is for annotations, or differ-
ent assessment quality, i.e.,, how robust the respective
assessment standard is implemented. While our study
was not suited to differentiate between these both causes,
this poses a multifaceted risk for study investigators.
On the one hand, they face a considerable chance that
a study that has already been accepted and activated at
many other German sites may still run into major objec-
tions, comprehensive annotations and long delays when
initiating the next site. On the other hand, considering
that some annotations are deemed sufficiently relevant to
change the master study protocol, processes that are too
fast and permeable may not offer sufficient protection to
patients and investigators.
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The annotations were mostly related to “patient infor-
mation and consent” and “biosample collection” Harmo-
nization of these documents with cross-site acceptance
for both NAPKON and all future studies would be desir-
able. The Association of Medical Ethics Committees
(AKEK) has already developed an electronic tool that
assists in the creation of correct patient informed con-
sent documents [34]. In addition, it would be helpful if
ethics committees already listed their requirements pub-
licly on the website — or even on the central website of
the AKEK — so that they can be met prior to submission
to further hasten the processes. The biosample collection
requirements are in general transferable to other studies
and should therefore be clearly and publicly available on
the ethics committees’ websites. The AKEK has already
prepared generally applicable recommendations and
templates for biosample collection in clinical trials and
other studies [35]. These should be adapted to the con-
cerns of all ethics committees. At the European level, the
Task Force Research Ethics Committees of the European
research infrastructure BBMRI-ERIC was established
with the aim of identifying the requirements of interna-
tional ethics committees with regard to biosample collec-
tions, thus facilitating the establishment of multicenter
studies [36].

More than a third of received annotations were for-
mal requests, e.g. to print a certain paragraph in bold
letters or to frame it. While highlighting defined sec-
tions may be important in pointing out key issues to the
reader, conflicting format requests eventually amounted
to 19 localized versions of patient information and con-
sent documents. In the context of multiple different ver-
sions of the master patient information documents and
informed consent forms for different settings, situations,
and languages, this caused exponential growth in docu-
ment variants. We were not able to identify meaning-
ful research on the best strategy to visually emphasize
important text passages and strongly suggest that the
presence of a specific local preference should not be a
precondition for ethical clearance.

NAPKON aims to establish a collaborative infrastruc-
ture for rapid national performance of key clinical trials,
with a special focus on achieving preparedness for future
acute public health hazards. Our analyses indicated that
recruitment numbers did not depend exclusively on the
number of study sites but demonstrated large variance
in recruitment performance between the NAPKON
sites. While recruitment numbers were correlated with
hospitalization incidence, study sites reported that the
workload in patient care was at the expense of the study
activity. Declining recruitment during the fourth wave of
COVID-19 might also have been caused by the dimin-
ishing overall attention to the pandemic, resumption of
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other trial activities related to other diseases, and a shift
in the hospitalized COVID-19 population toward vac-
cination opponents with a lower overall trust level in
government-funded research [37, 38]. According to a
survey among 6217 health workers by the NUM [39] and
a study with 420 participants in Munich [40], one factor
that led to a reduced willingness to vaccinate compared
to the general population was a migration background.
An increased share of patients with language barriers
was also an obstacle to successful recruitment, accord-
ing to informal reports from study centers. This problem
occurred even though the patient information docu-
ments for the SUEP were translated into eight languages.

In addition to consenting to general participation in the
NAPKON study, patients could also agree to additional
modules. We found that acceptance of all additional
options was generally high, with the highest rejection
rates unsurprisingly concerning voluntary invasive pro-
cedures. Not only did the European Court of Justice
declare the EU-US Privacy Shield invalid on July 16, 2020
[41], but specific consent for data transfer to non-EU
countries has also become a requirement for the mean-
ingful exchange of data across borders. Our results, with
more than 85% of patients agreeing to share their data
with scientists living in countries with less comprehen-
sive data protection laws, demonstrate that most patients
are willing to waive enforceable control over their health
data in favor of international scientific collaboration.

A systematic literature review including 48 studies
about attitudes toward biobanking, broad consent, and
data sharing in the US found that patients were more
reluctant to share their data if commercial companies
were involved [42]. Furthermore, Richter et al. reported
on 1,006 participants in a population-based survey from
2019 who agreed to the concept of an anonymous and
free of charge “data donation” to third parties for medical
research in 78.8% and to universities and public institu-
tions in 96.7%. In contrast, only 16.6% of the participants
consented to share their data with industry and private
companies as well [43]. Interestingly, 90% of the HAP
patients agreed to possible cooperation with industry
partners. A possible reason could be the urgency of new
research findings and media coverage of vaccine develop-
ment during the COVID-19 pandemic which may have
created greater awareness of the role of industry and pri-
vate companies in medical research.

Limitations regarding the generalizability of our anal-
ysis are that (i) the pandemic affected all processes of
study setup and study execution, which may limit com-
parability with study roll-out in a nonpandemic situation;
(ii) willingness to participate and patient consent behav-
ior may have been different than usual for pandemic-
related research; (iii) we had no means to ascertain that
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study centers and coordinating sites actually provided us
with all communication among ethics committees, study
sites and NAPKON team members; it must be assumed
that, e.g., not all telephone calls and emails were recorded
and disclosed, and therefore, the overall processing time
may have been longer than measured; and (iv) some
study sites joined when amendments were already rolled
out and the ethics application documents were assessed
several times, which may have led to shorter application
times and/or fewer annotations.

Conclusion

With NAPKON, — for the first time in Germany — all uni-
versity hospitals, as well as many local hospitals and prac-
tices, were connected by the common idea of contributing
to national and international pandemic responses. Our
analysis showed that a rapid build-up is possible if suffi-
cient resources are allocated to the project, especially dur-
ing a pandemic. Nevertheless, weaknesses of the federated
system in Germany were uncovered, which now need to be
addressed. Ethics processes need to be further harmonized
to avoid hundreds of redundant communications across
the many different committees and consolidate assessment
standards and review quality. Ethics committees should be
encouraged to abstain from enforcing specific local stand-
ards regarding formalities (e.g., formatting or exact for-
mulation of specific text passages), which cause extensive
work and time delays and have considerable downstream
effects, e.g., the need to maintain many different versions
of the same documents. In addition, efforts should be taken
toward early preparation and robust management of study
sites to avoid delays in starting patient enrollment after
receiving ethical approval and study site activation.
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