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Editor—A recent patient confronted us for the first time with
the problem of the right timing of elective surgery in relation
to SARS-CoV-2 vaccination. A 51-yr-old woman, who
presented recently at our department for preoperative
evaluation 4 days before her bariatric surgery, was at high
risk for COVID-19 as a front-line worker. She had received
the first shot of the AstraZeneca AB, Sodertilje, Sweden
SARS-CoV-2 vaccine just the day before and was scheduled
to receive the second shot 48 days after the first one. At the
vaccination clinic she had mentioned that she was to
undergo major surgery 5 days later, but had been reassured
that her inoculation would not interfere with her surgery.

Despite the availability of different vaccine platforms,
including mRNA, adjuvanted proteins, inactivated viruses,
and adenoviral vector vaccines, a general gap of knowledge
exists about the interactions of immunisation, anaesthesia,
and surgery. Major and minor problems can originate from the
vaccination process in the perioperative phase. Most impor-
tantly: (1) the best timing of vaccination for optimal immune
response to protect the patient from COVID-19 after surgery is
unknown; (2) immunomodulatory effects caused by anaes-
thesia and surgical trauma may diminish immunisation; (3)
side-effects of the vaccine, of live vaccines in particular, may
be aggravated through perioperative immunomodulation; and
(4) adverse events of the vaccine may be misinterpreted as
postoperative complications.?

COVID-19, often a nosocomial infection, increases the
perioperative risk of elective surgery, mainly because of
increasing the rate of pulmonary complications. SARS-CoV-2-
infected men >70 yr old who undergo major elective surgery
are of particularly high risk of mortality.? So-called COVID-19-
free surgical pathways have shown lower pulmonary compli-
cation rates, and immunisation against SARS-CoV-2 will foster
these efforts. However, the SARS-CoV-2 vaccines have rele-
vant differences in their minimum times to immunisation,
and these times (Table 1) have not been investigated in the
perioperative phase. If a patient undergoing elective surgery
has the choice of different vaccines, consideration may be
given to the one with the shortest time to full immunisation.

In order to avoid vaccine side-effects in the perioperative
period, it is recommended to separate elective surgery and
immunisation with inactivated and live vaccines 3—7 and
14-21 days, respectively.® However, recommendations derive
mainly from paediatric anaesthesia and have been transferred
to adult perioperative medicine. At present, the Royal College
of Surgeons of England recommends that non-urgent elective
surgery in adults can take place soon after vaccination and

both events shall not be separated for more than 1 week.? In
urgent cases, active boosting of immunisation must not be
delayed, as in the case of the application of tetanus toxoid in
trauma patients for example.” Yet, recommendations on the
management of SARS-CoV-2 immunisation in the context of
elective surgery have not been included into the pertinent
guidelines of preoperative evaluation of the adult patient.®
The four different SARS-CoV-2 vaccines currently author-
ised in Europe are either DNA-vector-based or mRNA-based.
They contain the genetic information for the immunodo-
minant antigen only, the spike protein of SARS-CoV-2, which
is, after i.m. application, expressed for a short time. Hence,
these vaccines cannot elicit SARS-CoV-2 infection and are
considered neither inactivated nor attenuated live virus vac-
cines. As mRNA-based therapeutics are novel and no sys-
tematic experience exists for their interactions with
anaesthesia, this class of drugs will become more common in
the future as cancer vaccines. The BioNTech-Pfizer BNT162b2
vaccine (BioNTech Manufacturing GmbH, Mainz, Germany),
Comirnaty®, is a lipid nanoparticle-formulated, nucleoside-
modified mRNA vaccine, encoding the SARS-CoV-2 spike
protein modified by two proline mutations to keep it in the
prefusion conformation. Two i.m. doses of the vaccine elicited
high neutralising antibody titres and antigen-specific CD8+
and CD4+ T-cell responses with a lower antibody response in
older compared with younger individuals,” although it re-
mains unclear from the data published to date how much of
the induced immunity is specific and which portion originates
from vaccine-triggered unspecific innate immunity.? Longer
observation periods will finally solve this issue. The US

Table 1 Scheduling of SARS-CoV-2 vaccines.

Schedule Total time to

immunisation

Vaccine

BNT162b2/Corminaty Two doses 19—
(BioNTech-Pfizer) 42 days apart

7 Days after the
second dose —
26—49 days

mRNA-1273 Two doses 28 14 Days after the
(Moderna) days apart second dose —
42 days
ChAdOx1-S/ Two doses 28— 15 Days after the
Vaxzevria 84 days apart second dose —
(AstraZeneca) 43-99 days
Ad26.COV2.S Single dose Around 14 days

(Janssen-Cilag)
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company Moderna, Cambridge, MA, USA) together with the US
National Institutes of Health developed the similar mRNA-
1273 vaccine, which is also a lipid nanoparticle-encapsulated
mRNA vaccine encoding the prefusion stabilised spike glyco-
protein.” AstraZeneca’s ChAdOx1-S (recombinant) is a DNA-
vector vaccine, made up of a modified, replication-deficient
Chimpanzee adenovirus containing the gene for the SARS-
CoV-2 spike glycoprotein.’® The fourth, also vector-based,
vaccine named Ad26.COV2.S (recombinant), manufactured
by Janssen-Cilag International N.V., Beerse, Belgium, is
currently the only available SARS-CoV-2 single-dose vaccine.

For all the vaccines, subacute symptoms have been re-
ported to be common in the first days after immunisation,
particularly after the second dose, which has initiated an in-
depth review by the German Paul-Ehrlich-Institute. These
symptoms mimic common postoperative conditions including
pain (at the injection site), headache, nausea, vomiting,
arthralgia, myalgia, pyrexia, chills, and fatigue. Lymphade-
nopathy and acute peripheral facial paralysis are less common.
Although the manufacturers recommend postponing vacci-
nation in individuals suffering from an acute severe febrile
illness or acute infection, the presence of a minor infection
or low-grade fever should not delay vaccination. These rec-
ommendations may be translated to the perioperative setting.
SARS-CoV-2 immunisation in close proximity to major and
minor elective surgery could be handled differently. However,
no perioperative patients or immunocompromised patients
were investigated in the clinical trials of the SARS-CoV-2
vaccines.

In our case we recommended delaying the highly elective
procedure until 15 days after the second vaccine shot (Table 1).
We reasoned that this would provide full protection against
COVID-19 and therefore a significantly reduced postoperative
risk. We suggest that anaesthesiologists respond to the current
knowledge gaps regarding interaction of SARS-CoV-2 immu-
nisation with the perioperative period by ensuring a proper gap
between vaccination and elective surgery procedures.
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