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COVID-19 Vaccine and Fitness to Fly

Daniel Gabbai; Aya Ekshtein; Omer Tehori; Oded Ben-Ari; Shachar Shapira

INTRODUCTION: On December 2020 the U.S. Food and Drug Administration (FDA) authorized the emergency use of Pfizer-BioNTech
COVID-19 vaccine. This new vaccine has several side effects that can potentially impair function, which warrants special
attention regarding aircrews’ fitness to fly following vaccination.

METHODS: A survey was conducted in the Israeli Air Force (IAF) Aeromedical Center in order to characterize the side effects and
their duration following Pfizer-BioNTech COVID-19 vaccine administration to aviators.

RESULTS: The most common side effect was injection site pain. Headache, chills, myalgia, fatigue, and weakness were more
common following the second dose administration. The difference is statistically significant. Following the second
vaccine, duration of side effects was longer compared to the first vaccine (P-value = 0.002).

CONcCLUsION: The IAF Aeromedical center policy for Pfizer-BioNTech COVID-19 vaccine recipients among aircrew members, based on
side effects duration and severity, is to temporarily ground from flight duties for 24 and 48 h following the first and the

second dose, respectively.
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he coronavirus disease 2019 (COVID-19) outbreak in
late 2019 brought the world to a standstill.**!¢ The clin-
ical manifestations of the disease caused by the novel
severe acute respiratory syndrome associated with coronavirus
2 (SARS-CoV-2) may include cardiac, pulmonary, and coagula-
tion disorders,”!%!? as well as psychosocial issues that can
impair recovered aviators’ fitness to fly. Although most of the
infected IAF aircrew members were mildly affected, there are
reports about subtle manifestations that can result in unex-
pected deterioration during flight. Therefore, a post-recovery
workup was suggested in the Israeli Air Force Aeromedical
Center in order to rule out complications that can impact air-
crew members.®
Since the outbreak began, researchers around the world have
been racing to develop COVID-19 vaccines, with at least 166
vaccines currently in preclinical and clinical development.!’
During that period, a novel mechanism of a lipid nanoparti-
cle-encapsulated messenger ribo-nucleic acid (mRNA) that
encodes the full-length spike protein of the SARS-CoV-2 was
developed.> On December 2020 the U.S. Food and Drug
Administration (FDA) authorized the emergency use of two
mRNA vaccines produced by Pfizer-BioNTech and Moderna.*!!
Since then, significant efforts have been made by the Israeli

Ministry of Health, who launched the “Back to Life” campaign
in order to vaccinate most of the Israeli population. As part of
those efforts, an Israel Defense Forces Medical Corps vaccina-
tion program has been initiated, aiming to inoculate Israeli
Defense Force service members, as they are critical for state
security and defense. A part of this program is the vaccination
of aircrew members in the Israeli Air Force (IAF).

In an ongoing clinical trial, the Pfizer-BioNTech COVID-19
vaccine was proven effective in preventing SARS-CoV-2 follow-
ing two doses given 3 wk apart. The duration of protection against
COVID-19is currently unknown but expected to be at least 6 mo.?

Many side effects have been associated with the Pfizer-
BioNTech COVID-19 vaccine, including injection site pain,
fatigue, headaches, myalgia, chills, arthralgia, fever, nausea, and
swollen lymph nodes. In rare cases, a severe allergic reaction
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has been reported after receiving the Pfizer-BioNTech COVID-
19 vaccine."

Even though the most commonly reported side effect was
pain at the injection site, other systemic side effects can affect
the fitness of the vaccinated individual.” Systemic events were
reported more often by younger vaccine recipients (18 to 65 yr
of age)’ and more often following the second dose of the vac-
cine. Fatigue and headache were the most commonly reported
systemic events. Fever above 38°C was reported by 16% of the
younger recipients compared with 11% of the older recipients
(=65 yr of age).

As observed among vaccinated persons demonstrating local
side effects that were mild to moderate and lasted 24-48 h, sys-
temic side effects (especially chills and fever) were also reported
during the first 2 d. In order to maintain the highest level of
safety and as recommended by the U.S. Federal Aviation
Administration,'* the IAF aeromedical center determined a
post-vaccination observation period for aircrew members last-
ing 48 h until further notice.

According to U.S. Air Force,' following vaccination, access
to medical care on the ground is recommended for a period of
4 h and no aeromedical waiver is required. It is customary that
aircrew members in the IAF are grounded for 12 h following
most vaccines. Unlike the other vaccines that are known to be
safe and with short-term side effects, Pfizer-BioNTech COVID-
19 vaccine required special consideration due to its side effects
profile and its recent approval.

Reports describing increased severity and duration of sys-
temic side effects following the second vaccine dose in compar-
ison to the first dose led to this study. Our goal was to assess the
amount and extent of side effects in our aircrew members. We
hypothesized that side effects will be more common and severe
following the second vaccine dose.

METHODS

Israeli Air Force aircrew members who were vaccinated
between December 2020 to February 2021 with the first and
second dose of Pfizer-BioNTech COVID-19 vaccine partici-
pated in our research. A short survey, conducted by the Israeli
Air Force Aeromedical Center, was sent 1 wk following each
dose to the vaccinated aircrew members.

Participants were asked about a variety of side effects,
including local injection site pain, swelling and redness, head-
ache, fever above 38°C, chills, myalgia, arthralgia, allergic
reaction (local or systemic), dyspnea, fatigue, general weak-
ness, facial numbness, nausea, diarrhea, or none of the above.
A positive answer to any of the above questions required the
participant to describe the duration of the side effect (0-24,
24-48, 48-78 h, or other). Questions were asked about first
and second doses separately.

Nonparametric tests for two related samples were used in
order to compare the difference between the first and the sec-
ond dose. We used McNemar and Wilcoxon tests to compare
nominal and ordinal variables respectively. Statistics were
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analyzed using Statistical Package for the Social Sciences (SPSS)
software (version 21; IBM, Armonk, NY, USA). Ethical approval
was received by the Israel Defense Forces Institutional Review
Board committee.

RESULTS

A total of 127 aircrew members answered the survey until Feb-
ruary 21%, 2021. All of them received both doses of the Pfiz-
er-BioNTech COVID-19 vaccine. Overall, the survey response
rate was 33.6%. Male aircrew response rate was 34% and female
63%. Response rate was 24% and 43% for high and low perfor-
mance aircrew members, respectively. Junior aircrew members’
response rate (Lieutenant and Captain) was 38%, whereas
seniors’ rate (Major and higher) was 31%.

Table I describes participant’s characteristics and the general
distribution of side effects. The average age was 33 (range 21-53).
Most of the participants were helicopter aircrew members (54%),
while the other were combat (29.9%) and transport (27.6%) air-
crew members. Following the first dose, 85.8% of participants
reported experiencing side effects, whereas 94.5% reported side
effects following the second dose. There was no significant dif-
ference between aircraft platform members (combat, transport,
and helicopter aircraft) regarding side effects.

The most common side effect was injection site pain,
reported by 82.7% of aircrew members following the first dose
and by 79.5% following the second dose (Table II). The total
number of local side effects reported following the first and sec-
ond dose was similar with no statistically significant difference.

Table . Participants' Characteristics.

N (%)
VARIABLE (N =127 TOTAL)
Age
Mean 33.29
Standard deviation 8.385
Range 21-53
Aircraft platform
Combat 38 (29.9%)
Transport 35 (27.6%)
Helicopter 54 (42.5%)
Side effects
First dose
Yes 109 (85.8%)
No 18 (14.2%)
Second dose
Yes 120 (94.5%)
No 7 (5.5%)
Duration of side effects
First dose
0-24h 61 (58.1%)
24-48 h 41 (39%)
48-72 h 2 (1.9%)
>72h 1 (1%)
Second dose
0-24h 56 (48.7%)
24-48 h 53 (46.1%)
48-72h 5 (4.3%)
>72h 1 (0.9%)
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Table Il. Side Effects Comparison Between the First and Second Dose of the

Vaccine.
SECOND
FIRST DOSE DOSE

SIDE EFFECT N (%) N (%) P-VALUE

Local
Injection site pain 105 (82.7) 101 (79.5) 0.55
Swelling 2(1.6) 2(1.6) 1
Redness 0(0) 1(0.8) 1
Allergic reaction 0(0) 0(0)

(pruritus, rash)

Systemic
Headache 6 (4.7) 38(29.9) <0.005
Fever 0(0) 7 (5.5) 0.16
Chills 0(0) 17 (13.4) <0.005
Myalgia 4(3.1) 220173 <0.005
Arthralgia 0(0) 4(3.1) 0.125
Systemic allergic 0(0) 1(0.8) 1

reaction

Fatigue 4(3.1) 50 (394) <0.005
General weakness 7 (5.5) 49 (38.6) <0.005
Facial numbness 0(0) 1(0.8) 1
Vomiting 0(0) 1(0.8) 1

The total number of side effects per participant, and espe-
cially systemic ones, were more common following the second
vaccine (P-value < 0.005). Headaches were reported by 4.7%
following the first dose, which increased by ninefold to 38% fol-
lowing the second dose (P-value < 0.005). A few participants
described other systemic side effects following the first vaccine,
including myalgia (3.1%), general weakness (5.5%), and fatigue
(3.1%). However, following the second vaccine, 39.4% reported
fatigue, 38.6% reported general weakness, 13.4% suffered from
chills, and 17.3% from myalgia. The proportional differences
between the first and the second vaccine was statistically signif-
icant for all these side effects.

As described in Fig. 1, following the first vaccine, 58.1% of
aircrew members suffered from side effects during the first 24 h
following vaccination, while only 39% reported such side effects
on the following day (24-48 h). Among the recipients of the
second vaccine, the reporting distribution is almost equal
between the first day and the second day (48.7% and 46.1%).
Only a few participants reported side effects between 48-72 h
and above. The longer duration of side effects following the sec-
ond dose was higher and found to be statistically significant
compared to the first vaccine administration (P-value = 0.002).

SIDE EFFECTS DURATION

= First vaccine E Second vaccine

0-24 24-48 48-72 >72
Hours

Fig. 1. Side effects duration following first and second vaccine doses.

DISCUSSION

The Israeli Air Force aeromedical waiver is mandatory for any
medical issue of aircrew members, especially following the use
of recently approved medical technologies. Thus, the recent
FDA authorization required appropriate precautions following
the vaccination of aircrew members. Although vaccines are one
of the greatest public health achievements of the last century,
their administration is commonly followed by a variety of
adverse events. These reactions indicate physiological immune
responses that are critical for the development of acquired
immunity.13

Unlike other vaccines, which routinely ground from flying
duties for 12 h (unless symptoms persist), the described side
effects, and especially their duration following Pfizer-BioNTech
COVID-19 vaccine, require special consideration regarding
flying fitness. Some of the side effects reported by the literature
and our survey (including severe injection site pain, headaches,
myalgia, weakness, and fatigue) may cause significant discom-
fort while flying, impair aviator’s performance, and even possi-
bly result in sudden incapacitation. For example, a combination
of fever and dehydration with hemodynamic changes may lead
to low G tolerance in high performance aircrafts. As previously
described, a significant portion of our participants experienced
these systemic side effects, especially following the second dose.

Side effect duration is a very important factor when debating
the decision regarding grounding period. Most participants
who received the first dose suffered from side effects during the
first 24 h. A more significant proportion of participants
described side effects following the second dose during the sec-
ond day (24-48 h). Although some have reported side effects
lasting up to 72 h and above, it was a minor part of the tested
population.

The differences between reported side effects following first
and second vaccine doses led to the decision on different
grounding time intervals for vaccinated aircrew members. Due
to the very minor proportion of described systemic side effects
following the first vaccine, we decided on 24 h of observation
before return to flying duties. However, a period of 48 h of med-
ical observation following the administration of the second
vaccine is needed in order to maintain the highest level of safety
among aircrew members. Due to the lack of difference in side
effect reporting, we decided not to differentiate between the
flight platforms and the number of crewmembers.

The main limitation of our survey seems to be information
bias. In order to preserve their flying fitness, aircrew members
may submit an incomplete report regarding their medical issues.
Given the similarity between the reports in the literature and the
reports in our survey, we assume that the bias is minimal.

Due to the difference between survey response rates, selec-
tion bias likely occurred in our research. Although low perfor-
mance and female aircrew members had a higher response rate,
the relative amount of them is low. Thus, any minor change
could significantly affect the response rate. Moreover, we have
not found a biological explanation in the literature that would
explain the difference in side effects between aircrew member
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subgroups. We believe our survey adequately represents our
aircrew population.

In conclusion, our survey demonstrated systemic side effects
with longer duration following the second vaccine administra-
tion compared to the first one. Our findings support the IAF
Aeromedical Center policy for aircrews vaccinated with the
Pfizer-BioNTech COVID-19 vaccine. Limitation for duties not
involving flight for 24 and 48 h following the first and the sec-
ond dose, respectively, seems to be safe and effective policy.
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