Letters to the Editor

Blood Coagulation and Fibrinolysis 2021, 32:423-426

Subcutaneous injection of mRNA vaccines
against severe acute respiratory syndrome
coronavirus 2: an option for severe bleeding
disorders or anticoagulated patients?
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To the editor,

Up to now, mRNA-based vaccines against severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) with
an emergency approval of the Food & Drug Adminis-
tration (FDA) or conditional approval by the European
Medicines Agency (EMA) are used intramuscularly, lead-
ing to safety concerns in patients on anticoagulants or
bleeding disorders.

Current guidance of coronavirus disease 2019 (Covid-19)
vaccination in patients with bleeding disorders recom-
mends administration of specific factors, previous prothrom-
bin time testing and/or adjustment of hemostatic therapies
prior to intramuscular vaccination [1]. If these measures are
not feasible, everything should be optimized to minimize
risk of bleeding events, for example smallest gauge needle
possible, applying pressure for at least 10 min and repeated
self-inspection after injection. In addition, a recent state-
ment of the International Society on Thrombosis and
Haemostasis encouraged the application of Covid-19
vaccines intramuscularly in individuals taking direct antic-
oagulants, while attempting to reduce adverse events [2].

Although preclinical tests in nonhuman primates showed
an equivalent immunological response of mRNA vaccines
when administered intramuscularly or intradermally, com-
panies only examined intramuscular administrations in
their trials and therefore recommend this route of appli-
cation [3,4]. In general, other vaccines are preferably given
subcutaneously in patients with bleeding disorders, with
no evidence of decreased efficacy [5]. Whether the
mRNA-based Covid-19 vaccines provide a sufficient
immunological response in patients with bleeding dis-
orders when administered subcutaneously into fat rather
than muscle tissue remains to be elucidated. Therefore,
further insight into the efficacy and safety regarding the
route of administration could potentially provide a safe
alternative for patients with bleeding disorders.
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Here, we compared data from one healthy investigator
receiving a subcutaneous and two investigators receiving
an intramuscular dose of 30 g of BN'T'162b1 (Comirnaty;
Pfizer, New York City, New York, USA) on day 1 and day
22. The subcutaneous application of BN'T162b1 has not
yet been approved by the FDA or EMA and was there-
fore used off-label. Informed consent was obtained from
all participants prior to all study related activities. All
participants were tested weekly using either a qPCR
based test (April to November 2020) or a SARS-CoV-2
antigen test (Abbott Panbio, Lake Forest, Illinois, USA,
November 2020—March 2021).

Adverse events were assessed according to the BN'T'162b1
Phase I/Il study [4]. SARS-CoV-2 neutralization test
was performed as described before from serum drawn at
day 17 and day 36 [6]. To simulate a bleeding disorder one
investigator anticoagulated himself deliberately with riv-
aroxaban 20mg and self-injected the vaccine subcu-
taneously 2h after the anticoagulation: this resulted in
only mild local reactions after each injection and only
minimal systemic adverse effects after the 2nd dose, while
demonstrating a neutralizing antibody response of 120
(Table 1). This was comparable with an age-matched
control receiving an intramuscular injection, who, how-
ever, experienced moderate adverse events including
chills and fatigue. One younger investigator showed a high
antibody response of 640 after the second intramuscular
dose, while experiencing moderate adverse events includ-
ing chills, headache and muscle pain.

"This discrepancy in neutralization test titers in regard to
age can be explained by data showing that part of the
patients (2454 years of age) receiving 30 wg BN'T'162b1
intramuscularly had a neutralizing antibody response
below the limitof detection 22 days after initial vaccination

[7].

Tolerability of mRNA-based vaccines is rather poor with
higher rates of systemic and local reactions than what we
are normally used to experience with other injections, but
given the time-critical development process in this
ongoing pandemic, the focus was mainly on achieving
a robust immune response rather than a good tolerability.

A recent review on adjuvanted, live-virus and nonadju-
vanted vaccines encourages an intramuscular adminis-
tration of these vaccines in patients without bleeding
disorders, due to a reduced likelihood of local adverse
events [8]. Nevertheless, given the potential risks of an
intramuscular injection in patients with a bleeding dis-
order and the high immunogenicity of mRNA vaccines,
this does not outweigh the risks of a potential for severe
bleeding events.
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Table 1 Severe acute respiratory syndrome coronavirus 2 neutralization titers after BNT162b1 administration

Subject no. Age (years) Sex Route of application Adverse events after 2nd dose NT titer® day 17 NT titer day 36
1 50 Male Subcutaneous Mild <10 120

2 45 Male Intramuscular Moderate <10 120

3 27 Male Intramuscular Moderate 60 640

NT, neutralization test; SARS-CoV-2, severe acute respiratory syndrome coronavirus 2. *NT titer is defined as the reciprocal of the serum dilution required for protection
from SARS-CoV-2-induced cytopathic effects in a Vero E6 cell-based assay. (6) (Starting dilution 1:10).

Due to the extremely restricted access to vaccines for
clinical trials in this ongoing pandemic, a prospective
clinical trial with a sufficient sample size was not feasible,
but boostering by natural infection was excluded by
weekly SARS-CoV-2 testing in the current investigation
for many months before and during vaccination.

The current case study is encouraging, providing first —
although limited — data on a potentially sufficient humoral
immune response when administering BN'T'162b1 subcu-
taneously, either deliberately in patients with a bleeding
disorder or inadvertently in patients with obesity, while
indicating a good tolerability. Nevertheless, prospective
studies with a sufficient sample size are urgently needed to
confirm the safety, immunogenicity and tolerability of
subcutaneous or even intradermal injections for patients
with bleeding disorders. The latter may be particularly
attractive because lower doses have been shown to
be equally immunogenic at least for influenza vaccines,
particularly in individuals less than 60 years of age [9,10].
Such an approach could quickly increase available vaccine
doses in a pandemic, in which vaccine supplies cannot
meet world-wide vaccine demands.
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To the editor,

Heritable dysfibrinogenemia is an autosomal dominant
disorder, characterized by the functional anomaly of
circulating fibrinogen but with normal antigen level
[1]. Most patients with heritable dysfibrinogenemia are
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