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Abstract

The SARS-CoV-2 enters into the human body mainly through the nasal epithelial cells. Prevention of SARS-CoV-2
infection at the point of nasal entry is a novel strategy that has the potential to help contain the ongoing
pandemic. BioBlock is a nasal spray of anti-SARS-CoV-2 preparation based on virus-neutralising antibodies prepared
from colostrum from cows immunised with SARS-CoV-2 spike protein.
This triple-blind placebo-controlled cluster randomised parallel trial seeks to evaluate the efficacy of a BioBlock spray
in the prevention and treatment of SARS-CoV-2 infection. Laboratory-confirmed COVID-19 cases and their
household members will be randomly allocated to each of either the intervention (BioBlock nasal spray) or the
placebo (nasal spray) arms. The intervention is a 14-day course of nasal spray used by index case and household
contacts.
In most countries, those with confirmed or suspected infections are requisitioned to isolate at home, putting other
members of their household at risk of infection. Therefore, in parallel to the need of household transmission
prevention measures, households also present as a good model for infection transmission studies, allowing for the
testing of several close contact transmission prevention study hypotheses. Our hope is that if the trial results are
encouraging, this will provide new and additional COVID-19 prevention strategies.
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Introduction
Background and rationale {6a}
On 11 March 2020, the World Health Organization
(WHO) characterised COVID-19 — a condition caused
by the severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) — as a pandemic. By the mid of 2021,
the world is approaching the milestone of four million
COVID-19 deaths [1].
Control measures (non-pharmaceutical interventions,

including business and school closures, restrictions on
movement, total lockdowns, social distancing) have been
widely implemented to contain the spread of SARS-CoV-2
and have been effective in curbing the COVID-19 epidemic
but do not represent desirable nor sufficient long-term
strategies. Multiple vaccines are already at our disposal, but
these vaccines will not be sufficient to immunise the

majority of the seven billion people on the planet (the vol-
umes needed, costs, cold chain requirements and subopti-
mal acceptance consist just some of the barriers) [2, 3].
The nose is both a source of pathogens and a critical

port of entry for infectious agents such as viruses and
bacteria. The SARS-CoV-2 enters into the human body
mainly through the nasal epithelial cells [4]. In terms of
the current pandemic, some evidence indicates that viral
titres of SARS-CoV-2 are extremely high in the nose and
throat [5]. The human angiotensin I-converting enzyme
2 (hACE2) receptor, used by SARS-CoV-2 to establish
infection, is found to be highly expressed in the mucosa
of the oral cavity and nasal tissues [6]. A recent review
of nasal sprays and gargles with antiviral properties sug-
gests that a number of commonly used antiseptics might
mitigate both the progression and transmission of
SARS-CoV-2 [7]. Furthermore, there is evidence from
animal experiments that engineered human antibody
that recognises SARS-CoV-2 S1 spike administered into
mouse nostrils blocks infection in mice that were ex-
posed to high titre SARS-CoV-2 pseudovirus 10 h after
the initial antibody treatment. The same experiment in-
dicated that the protection against SARS-CoV-2 infec-
tion was effective in both nasal and lung areas 7 days
after viral exposure [8]. Other SARS-CoV-2 antibody-
based protective nasal sprays are in development. At
Stanford University, intranasal administration of anti-
bodies harvested from egg yolks of chickens immunised
with spike protein of SARS-CoV-2 is tested for the safety
and duration of persistence in the nose [9]. Also, it is a
viable research question as to whether the regulation of
the systemic inflammatory network against the virus can
be modulated, starting from the initial phases of the
nasal and nasopharyngeal response [4]. Past studies have
shown that airway deliveries of various neutralising anti-
influenza monoclonal antibodies (bNAbs) were 10- to
50-fold more effective than systemic deliveries of the
same bNAbs in treating H1N1, H3N2 and B/Victoria-
and B/Yamagata-lineage influenza viral infections in
mouse models [10]. Also, in mice, a single intranasal
dose of engineered COVID-19 immunoglobulin M
(IgM)-neutralising antibody conferred therapeutic effi-
cacy against SARS-CoV-2 [11].
Since the nose is exposed to different concentrations

of environmental agents, it is likely that variable nasal
infectivity might influence host immune response and,
in turn, the variability of the clinical syndrome of
COVID-19 [4]. Prevention of SARS-CoV-2 infection at
the point of nasal entry is a novel strategy that has the
potential to help contain the ongoing pandemic. Explor-
ing whether directly deploying SARS-CoV-2 antibodies
into the upper respiratory airway as a prevention or
treatment strategy in an exposed household setting is an
obvious research need.
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BioBlock — product development background
information
SARS-CoV-2-specific neutralising antibodies can be
induced in the blood of cattle by immunisation of pregnant
cows with specific viral proteins and the specific antibodies
are then excreted to colostrum just before calving. For
product development, pregnant cows were immunised
three times during the third trimester of pregnancy using
SARS-CoV-2 S1 receptor-binding domain (RBD) protein,
followed by one boost with SARS-CoV-2 trimeric S protein.
The immunoglobulins were purified from colostrum, fat
and casein were removed and a safe (pasteurised and fil-
tered) colostrum product was prepared from the protein-
rich whey. The ability of the resulting formulation to pre-
vent SARS-CoV-2 virus infection and exhibit antiviral prop-
erties has been demonstrated using various in vitro assays,
which demonstrated blocking of the interaction between
the trimeric S protein and hACE2 [12].
The formulation of purified immunoglobulins was

prepared into a nasal spray. A clinical trial to assess the
durability of the immunoglobulin nasal spray on nasal
mucosal surfaces was conducted on healthy volunteers,
which confirmed that the formulation persists on the
nasal mucosa for at least 4 h [12, 13].

Objectives {7}
In attempting to determine the effect of intranasal use of
SARS-CoV-2 antiviral antibodies, we planned the Bio-
Block trial to evaluate the efficacy of a spray in the pre-
vention and treatment of SARS-CoV-2 infection.

(1) The main hypothesis of this trial is that using the
BioBlock nasal spray by the SARS-CoV-2 carrier
and his/her close contacts would be associated with
a lower SARS-CoV-2 infection rate in close contact
with the SARS-CoV-2 carrier.

(2) The secondary hypothesis is that in patients with
confirmed SARS-CoV-2 infection, using the Bio-
Block nasal spray would be associated with im-
proved clinical outcomes.

Trial design {8}
This is a triple-blind placebo-controlled cluster rando-
mised parallel trial. Clusters, consisting of laboratory-
confirmed COVID-19 (index) cases and their household
members, will be randomly allocated to each of either
the intervention (BioBlock nasal spray) or placebo arms.
A minimum of 124 patients with confirmed COVID-

19 (index cases) and their household members will be
recruited. Clusters, consisting of an index case and their
household members, are randomised (1:1 allocation ra-
tio) to receive application of the BioBlock or to receive
placebo spray, both to be administered for 14 days. Par-
ticipants are contacted on a weekly basis. SARS-CoV-2-

infected study subjects are followed up for 21 days to as-
sess symptoms and the course of the disease. Their
household members will be tested for SARS-CoV-2 at
the baseline and 14-day follow-up and will have expos-
ure information and symptoms recorded. The study will
run in two general practitioner (GP) clinics in Tallinn,
Estonia.

Methods: participants, interventions and
outcomes
Study setting {9}
The intervention will be implemented at the general
practitioner care level. General practitioners at the two
clinics will recruit participants and collect baseline and
follow-up data.

Study population and definitions
The population under investigation consists of the
confirmed cases of COVID-19 (irrespective of clinical
signs and symptoms) and their close contacts (household
members).
For the purpose of this investigation, a household is

defined as a group of people living in the same
residence. Definition of a household includes two or
more people living together in (i) a domestic residence
(residential institutions, such as boarding schools,
dormitories, hostels or prisons will be excluded) or (ii) a
dwelling or group of dwellings with a shared kitchen or
common opening onto a shared household space.
Detection of SARS-CoV-2 nucleic acid in a nasopharyn-

geal specimen will be considered as a confirmed case of
COVID-19. COVID-19 cases tested positive within the
past 5 days will be considered as newly confirmed [14].

Eligibility criteria {10}
Inclusion and exclusion criteria
Newly laboratory-confirmed cases of COVID-19, aged
16 years or older, with at least one additional household
member eligible for participation will be recruited.
Household members are eligible for recruitment if they
are aged 16 years or older.
Individuals excluded include those who do not live in

a household; are pregnant; are receiving active cancer or
biological treatment or medications administered by
inhalation, or via the naso- and oropharyngeal route;
and recovered from confirmed COVID-19 and patients
with any organ transplant and with asthma or with
known allergies to BioBlock components.

Who will take informed consent? {26a}
Informed consent will be sought from potential
participants by trained research coordinators at study
sites. For children aged 16 to 18 years, informed consent
to participate will also be sought from their parents.
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Additional consent provisions for collection and use of
participant data and biological specimens {26b}
As part of the informed consent process, index patient
household members are informed that the study
protocol includes the collection of respiratory
(nasophryngeal) specimen for SARS-CoV-2 testing and
long-term storage of material left over from testing.
Samples will be stored in a biobank for potential future
studies related to respiratory pathogens, including
SARS-CoV-2.

Interventions
Explanation for the choice of comparators {6b}
The control condition is placebo, which is ethically justified
because no nasally applied agent has definitive proof of
efficacy in preventing or treating SARS-CoV-2 infection.
The intervention is a 14-day course of nasal spray used

by index case and household contacts.
The experimental group will use the BioBlock

intranasally administered virus-neutralising bovine col-
ostrum supplement spray. The spray will be adminis-
tered to the nasal passages every 4 h.
The control group will use a placebo in the form of a

similar spray containing spray base only. The placebo
spray will be administered to the nasal passages every 4 h.
Each study subject is allocated one vial of the spray

(either active drug or placebo) during the course of the
trial.

Criteria for discontinuing or modifying allocated
interventions {11b}
There are no protocol-defined criteria for discontinuing
or modifying the study interventions, other than the
need for hospitalisation or participant request or, in the
case of side effects, requiring of investigation (in all such
cases, the use of the study spray will be discontinued).

Strategies to improve adherence to intervention {11c}
Leaflet with instructions on how to use the spray will be
delivered to participants together with the study
product. Reading the leaflet will be strongly emphasised
in the end of study interview(s).

Relevant concomitant care permitted or prohibited
during the trial {11d}
We have not specified any concomitant care to be
permitted or prohibited.

Provisions for post-trial care {30}
There is no provision for post-trial care in the study,
and participants will remain under the care of their
usual GP.

Outcomes {12}
The primary outcome is confirmed SARS-CoV-2 infec-
tion in a respiratory specimen (nasopharyngeal swab) by
day 14 of the study among the close contacts of a SARS-
CoV-2 carrier.
The primary outcome measure is secondary infection

rate defined as the frequency of new infections of
COVID-19 among contacts of confirmed cases in a de-
fined period of time, as determined by a positive
COVID-19 result.
Rate of COVID-19 infection in household members

[time frame: 5–14 days]
Acquisition of COVID-19 infection as confirmed by a

positive PCR swab taken at the time of symptom onset
or at the follow-up visit (day 14)
Secondary outcome measures:
Severity of COVID-19 infection [time frame: 1–21

days]
Time taken for all symptoms to resolve (days)
The number of days until participants report no

symptoms, which they attribute to COVID-19, will be
compared between groups. Symptoms include fever
(38.0 °C or higher); chills; dry cough; rising cough,
shortness of breath (rest); shortness of breath (exer-
cise); dyspnoea; sore throat; runny nose; headache;
myalgia/bone pain; anorexia; nausea; vomiting; loss of
smell; osteoporosis; abdominal pain; diarrhoea; and
weakness.
Number of hospital admissions per group [time frame:

1–21 days]
The number of participants admitted to the hospital

due to deterioration of their condition due to COVID-19
will be compared between groups.
Number of adverse events per group [time frame: 1–

21 days]
The number of adverse events reported will be

compared between groups.
Our study timeline is based on the assumptions of a

mean incubation period of 5 days and a maximum
infectious period of 25 days [15].
Participant timeline {13} is presented in Table 1.

Sample size {14}
Our target sample size is a minimum of 124 clusters
with at least one uninfected household contact at the
baseline to be randomised, assuming an average
household size of two [17], an intra-class correlation
coefficient (ICC) of 0.0170 [18], coefficient of vari-
ation (of cluster sizes) 0.50 and a secondary infection
rate of 30% [19]. This sample size will allow us to de-
tect if the study spray decreases the relative risk for
SARS-CoV-2 infection by at least 50%, with 80%
power and alpha = 0.05.
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Recruitment {15}
Evidence suggests that the most effective method of
recruitment by GPs is opportunistic recruitment [20].
GPs are asked to approach all of their consecutive
potentially eligible primary care patients (individuals
with a positive SARS-CoV-2 RNA test—“index case”)
during the episode of care leading to SARC-CoV-2 test-
ing, check for the first set of inclusion and exclusion cri-
teria and, if appropriate, obtain informed consent for
study participation. GPs will review study requirements
with the index case and potential eligibility of the house-
hold member(s) of the index cases and obtain and docu-
ment consent. Once the index case has consented to the
household study, consent procedures will be initiated for
the household members of the index. Members of the
household of the index may be recruited into the study
during the time of initial contact or an agreed upon al-
ternate time within two business days. Study staff will at-
tempt to approach and recruit all members of the
household that the index case has shared contact infor-
mation. If no household members consent to participate
in the study, the index participant will still be enrolled
and can continue the study activities. If initially unin-
fected close contacts of index patients contract SARS-
CoV-2 infection (that will be detected either at the day

14 visit or due to symptoms at any point of follow-up),
s/he will continue the study under the “index case”
protocol (use of the allocated spray for 14 days since in-
fection, and follow-up of the course of the disease at
days 7, 14 and 21, after infection detection). All follow-
up visits (days 7, 14 and 21) will be phone visits.
The setting for this study is a cluster randomised

parallel two-arm RCT, with a cluster (the household
consisting of the index patient and his/her household
contacts) as a randomisation unit. All cluster members
(index and his/her close contacts) will follow the same
treatment allocation.

Assignment of interventions
Sequence generation {16a}
A randomisation list will be prepared independently
by statisticians at the Coordinating Centre using a
computer-generated simple randomisation protocol
and a 1:1 allocation sequence. A generated random-
isation list will be delivered to the investigational
product manufacturer (ChemiPharm). Both BioBlock
and placebo spray vials have an identical appearance
with no treatment allocation displayed. All vials have
permanent (non-removable) labels with identifiable
serial numbers (Table 2).

Table 1 The schedule of enrolment, interventions and assessments

Timepoint Study period

Enrolment Allocation Post-allocation Close-out

-t1 0 T1 (7 days) T2 (14 days) T*3 (21 days) Tx (21 days)

Enrolment x

Eligibility screen x

Informed consent x

SARS-CoV-2 RNA testing household members x

Allocation x

Interventions

Experimental arm x x

Control arm x x

Assessments

Sociodemographic characteristics of participants/households;
dwelling type and size; household structure; comorbidities;
smoking history [16]

x

Household, occupational and community-related exposures;
and utilisation of individual prevention measures [16]

x x x x

Pharmacovigilance measures x x x

Outcome variables

SARS-CoV-2 infection x#

Severity of COVID-19 infection ¤ x x x

Other variables

Adherence (spray use) x x x

*Index cases and infected household members only; #or at the time of symptom development; measured by the time taken for all symptoms to resolve (days),
and the number of hospital admissions per group
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Concealment mechanism {16b}
The allocation sequence will be held independently of
the research team at GP clinics.

Implementation {16c}
Once an index participant has completed baseline
assessments, the GP will perform the randomisation
utilising the centrally held database. Clusters are
assigned to a study group sequentially following the
randomisation list, and sprays dispensed by the GP. For
each cluster to be randomised, five vials of spray are
prepared with a unique serial number. GP clinics will
use a courier service to deliver assigned investigational
products to participating households. The number of
vials delivered to a household will depend on the
number of consenting study subjects in the household.
The vials also have a dedicated place for user name
printing (to individualise spray vials).

Who will be blinded {17a}
The spray vials are blinded at the site of manufacture.
The RCT is triple-blind, in which the GP, the study par-
ticipants and the assessor (at the SARS-CoV-2 RNA test-
ing laboratory) are blinded to the actual spray allocated
to the patient. There are no pre-determined situations in
which blinding should be broken.

Procedure for unblinding if needed {17b}
Unblinding will be needed in the event of medical
emergencies or serious medical conditions that occur
while a participant is taking part in the study whereby
the participant may not be able to be treated adequately
unless doctors know which treatment they have been
receiving. Given the nature of the experimental spray
and placebo, we consider this to be an unlikely event. In
case of the need for unblinding, the Coordinating Centre
needs to be contacted.

Data collection and management
Plans for assessment and collection of outcomes {18a}
Assessments will be completed at baseline, after use of
the spray (at day 14) and at day 21 (for index cases and

infected household members) on follow-up. Data will be
collected from the results of an interview and respiratory
specimen testing (Table 1).
All interviews will be administered by telephone.

Enrolled index cases and SARS-CoV-2 RNA-positive
household contacts will complete four phone interviews,
including the enrolment interview (day 1) and follow-up
interviews on days 7, 14 and 21 of enrolment. Enrolled
SARS-CoV-2 RNA-negative household contacts will
complete three phone interviews, including the enrol-
ment interview (day 1) and follow-up phone interviews
on days 7 and 14.
Data collection questionnaires are based on the WHO

household transmission investigation protocol for
coronavirus disease 2019 (COVID-19) [16]. We will seek
information on the sociodemographic characteristics of
participants/households; dwelling type and size;
household structure; comorbidities; smoking history;
household, occupational and community-related expo-
sures; and utilisation of individual prevention measures.
At follow-up, we will assess intervention adherence and
occurrence of potential side effects. A visual analogue
scale (VAS) for measuring nasal spray use adherence will
be used [21]. All responses will be stored in a secure
Web platform.
The assessment will include interviews administered

remotely via a video-conferencing application or by tele-
phone and Web-based testing referral.

Specimen collection
Index case COVID-19 confirmatory test results are ob-
tained in routine care at the general practice and the
date of testing will be retrieved from participating GPs.
GPs will refer participating household members for

SARS-CoV-2 RNA testing to the routine testing sites. In
this study, nasopharyngeal swabs will be used for SARS-
CoV-2 RNA testing.
Laboratory assessment: The nasopharyngeal samples

collected will be tested for SARS-CoV-2 RNA by quantita-
tive reverse-transcriptase–polymerase-chain-reaction (RT-
PCR) at the SYNLAB Laboratory, a private medical labora-
tory company (SolGent DiaPlexQT Novel Coronavirus

Table 2 Table to the general practitioner, prepared by the trial statistician

Cluster number Serial numbers on the vials Group allocation*

1 TL001 TL001 TL001 TL001 TL001 Placebo

2 TL002 TL002 TL002 TL002 TL002 Placebo

3 TL003 TL003 TL003 TL003 TL003 Active

4 TL004 TL004 TL004 TL004 TL004 Placebo

5 TL005 TL005 TL005 TL005 TL005 Active

6 TL006 TL006 TL006 TL006 TL006 Active

7 TL007 TL007 TL007 TL007 TL007 Active

*Information shielded from the study staff
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(2019-nCoV) Detection Kit CE-IVD). Viral RNA from all
samples will be isolated within 24 h. The laboratory will
provide daily updates to the GP clinics and study Coordin-
ating Centre research staff.

Plans to promote participant retention and complete
follow-up {18b}
Research staff at GP clinics will maximise engagement
with participants and facilitate their completion of
follow-up assessments. This includes flexibility around
the timing of assessments and reminders of missed
assessments.

Data management {19} and confidentiality {27}
Staff at GP clinics will receive training in all aspects of
data collection and management. Screening logs and
enrolment (identification) logs will be kept at the two
GP clinics in locked cabinets within a secured room. All
participants (index cases and their household members)
will be given a unique study participant identification
number. A Web-based electronic data capture system
will be designed using REDCAP software. Data will be
entered under identification number onto this centrally
held database stored on the servers based at the Coord-
inating Centre. Access to the database will be controlled
with unique usernames and encrypted passwords and re-
stricted to members of the research team and external
regulators if requested. The servers are protected by fire-
walls and maintained according to best practice.
The database and associated code lists have been

developed by the study coordinators (research team) at
the University of Tartu. The database software
(REDCAP) provides a number of features to help
maintain data quality, including maintaining an audit
trail, allowing custom validations on all data, allowing
users to raise data-query requests and search facilities to
identify validation failure/missing data.

Statistical methods
We will report participant flow in accordance with the
CONSORT principles, with the 2012 extension for
reporting cluster trials [22]. Descriptive statistics will be
used to summarise assessments of recruitment and
completion of the study.

Statistical methods for primary and secondary outcomes
{20a}
Our primary analysis will be a modified intention-to-
treat analysis (excluding the clusters with no SARS-
CoV-2-negative close contacts at baseline from the ana-
lysis). We will randomise clusters (households) prior to
knowing the SARS-CoV-2 RNA status of close contacts
of index patients (i.e. randomisation will be done before
obtaining laboratory information on the SARS-CoV-2

status of household contacts). We argue that given the
triple-blinded character of the study, post-randomisation
exclusion of clusters with no SARS-CoV-2-negative
contacts (exclusion due to excessively broad eligibility
criteria [23]) will be random and will not lead into
bias [24, 25].
A secondary analysis will be on the intention to treat,

including all patients randomised into the study.
BioBlock effectiveness will be estimated using Cox

regression (BPE = 1 − hazard ratio [HR]) or Poisson
regression (BPE = 1 − rate ratio [RR]). Follow-up will be
from baseline to the earliest of outcome or study exit.
Cluster robust variance estimator is used to account for
clustering.
Both unadjusted and adjusted estimates of BioBlock

effectiveness will be presented. Adjustment will be made
in the multivariable regression model for main potential
confounders (age, symptomatic index cases; household
size; sharing bedroom) [26, 27].
Baseline characteristics on family and individual levels

will be characterised by descriptive statistics. In case of
serious imbalances in variables that are not pre-specified
for adjustment, additional sensitivity analysis with add-
itional predictors will be performed.
Number (%) of adverse events and hospitalizations per

group are reported. Mean (sd) and median (IQR)
duration of symptoms is calculated and compared
between groups using linear regression with cluster
robust standard errors in case of correlated observations
or t-test or Wilcoxon rank-sum test.

Interim analyses {21b}
There are no planned interim analyses.

Statistical methods to handle missing data {20c}
Every effort will be made to follow up all participants for
research assessments. All models will be estimated using
maximum likelihood estimation which allows for
missing outcome data under the missing-at-random as-
sumption. Sensitivity analyses with worst-case and best-
case scenarios are performed.
Statistical analyses will be conducted using Stata

software (version 15, StataCorp, College Station, USA).
A two-sided p value of less than 0.05 will be considered
to indicate statistical significance.

Availability of data and materials {29}
The individualised datasets generated and/or analysed
during the current study will not be available. The
corresponding statistical code will be available from the
research team upon reasonable request, subject to
review, following the publication of trial results.
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Oversight and monitoring
Coordinating Centre {5d}
Research staff at the University of Tartu provide
scientific support and oversight and will coordinate all
trial activities. The research programme development,
design and implementation will be managed by the
principal investigator and the co-authors in consultation
with GP clinic consultants and experts from the testing
laboratory. A dedicated trial coordinator will assist in
the day-to-day management of the project at the GP
clinics.

Composition of the data monitoring committee, its role
and reporting structure {21a}
As the trial has been assessed to pose a minimal risk to
participants, a formal data monitoring committee is not
required. The study will be monitored for quality,
contextual appropriateness and regulatory compliance.
A trial coordinator will monitor the intervention
through weekly visits to GP clinics.

Adverse event reporting and harms {22}
The occurrence of any harms and adverse events will be
monitored actively and systematically, following
guidance from Consolidated Standards of Reporting
Trials (CONSORT). Any adverse event affecting
participants on the study observed by GPs or the trial
coordinator will be assessed by the principal investigator
to decide whether additional investigation, or a
modification of the intervention, may be indicated.

Frequency and plans for auditing trial conduct {23}
The researchers, sponsor and developer will meet
regularly (bi-weekly during the initial phase) to monitor
progress and conduct of the trial. The main areas of
review are (1) ethical review board oversight and
consent contents, (2) handling of investigational devices
(active and placebo sprays) and (3) patient case review.
Auditing visits will be held pre-study (before participant
recruitment), after initiation, during the course of study
and at close-out.

Plans for communicating important protocol
amendments to relevant parties (e.g. trial participants,
ethical committees) {25}
Protocol amendments will be communicated as, and if,
required by the principal investigator.
Ancillary and post-trial care {30} will be investigating

GP discretion and done according to the Estonian treat-
ment guidelines/clinical routine.

Dissemination plans {31a}
It is intended that the results of the study will be
reported and disseminated at international conferences

and in peer-reviewed scientific journals and will be made
available to participants and clinical teams in an access-
ible format and on the study website. The results of the
research are expected to be submitted for publishing 6
months after the end of trial data collection. All partici-
pants will be fully anonymised in any reporting. In
addition, we will produce a short report of findings for
each participating GP clinic.

Discussion
Based on the opinion of more than 100 prominent
scientists, coronavirus cannot be eradicated and will
become endemic — meaning that it will continue to
circulate in pockets of the global population for years to
come [28]. A large portfolio of evidence-based preven-
tion and treatment strategies are needed to meet the
highly versatile needs of populations.
In most countries, those with confirmed or suspected

infections are requisitioned to isolate at home, putting
other members of their household at risk of infection.
Therefore, in parallel to the need of household
transmission prevention measures, households also
present as a good model for infection transmission
studies, allowing for the testing of several close contact
transmission prevention study hypotheses (including
infectiousness, susceptibility) (Fig. 1) [29].
The design selected for our study also attempts to give

an input for real-life clinical situations where doctors
need to treat patients, or implement prevention, mea-
sured before all information is available. To be respon-
sive for this type of information need, we have planned
an analysis including all randomised clusters (irrespect-
ive of whether the cluster includes a participant who
would be eligible for infection prevention) as a second-
ary analysis. One would want to be sure that the benefit
of the intervention tested in the study outweighs the
harm to patients exposed to the drug without the possi-
bility of benefit. The analysis planned allows interpret-
ation of results both in terms of effectiveness (real-world
everyday clinical setting) versus efficacy (resource-inten-
sive ‘ideal setting’) contexts.
The COVID-19 pandemic has led to an unprecedented

shift in both health care and research from in-person to
remote visits [30]. Our study protocol incorporates sev-
eral technologies to maintain the safety of trial partici-
pants and researchers. First, we use the virtual
recruitment (telehealth visits and digitally signed consent
forms) and phone interviews for follow-up data collec-
tion. Second, Web-based testing referral, and a centrally
held database, allows real-time monitoring of the study
process. Last, but not the least, the supply of investiga-
tional product and study materials will be delivered to
participating households via non-contact delivery (cour-
ier service).
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The results of this BioBlock trial may be generalisable
to future trials of primary and secondary COVID-19 pre-
vention and also for testing other than transmission in
close contacts. Our hope is that if the trial results are en-
couraging, this will provide new and additional COVID-
19 prevention strategies.

Trial status
Protocol version 2.0 (August 27, 2021). The recruitment
will begin in June 2021 and will be completed by
December 31, 2021.
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