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city of 140000 inhabitants in western Switzerland—

started the coronavirus disease 2019 (COVID-19)
vaccination with mRNA-based vaccines. As of February
9, 13296 vaccine doses were administered with 12349
patients receiving the first dose (10501 Pfizer/BioN-
Tech, 1848 Moderna) and 947 receiving a second dose
(945 Pfizer/BioNTech, 2 Moderna). The center offers
vital signs monitoring for any patient reporting symp-
toms compatible with a serious adverse event such as
suspicion of anaphylactic reaction, malaise, shortness
of breath, or pain (eg, headache and chest pain). Any
adverse event is medically monitored and those which
are serious or unexpected are reported to Swissmedic—
the Swiss Agency for Therapeutic Products.

We report a case series of 9 patients with stage |ll
hypertension documented within minutes of vaccination
during the first 30 days, of which 8 were symptomatic.
Inclusion criteria for monitoring are detailed in Table.
Vital signs were measured with an oscillometric manom-
eter (Omron Healthcare Europe; a HEM 907-E7) with
at least 3 sets of separate values at 5-minute intervals.
Median age was 73 (IQR, 22) years and sex distribution
was 7 women for 2 men. Eight of 9 patients had a history
of arterial hypertension with most patients on antihyper-
tensive therapy. All but one patient received the Pfizer/
BioNTech (BNT162b2) vaccine. Of note, the Moderna
(mRNA-1273) vaccine was only introduced in late Janu-
ary in Switzerland. One of the patients (n=3) reported a
cerebral aneurysm that was coiled within the last year,
with a targeted SBP <140 mmHg." Due to developing
headache, the patient underwent imaging with no sign
of intracranial hemorrhage. Patient No. 4 did not have
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associated ECG changes or an increase in hs-troponins.
Importantly, all patients recovered but required at most
several hours of monitoring at our tertiary center's emer-
gency department.

Due to the patient high throughput in our vaccination
center, we do not have prevaccination BP values. How-
ever, 8 of 9 patients reported otherwise well controlled
hypertension. Our case series suggests that a fraction
of hypertensive patients may react with symptomatically
significant increases in both systolic and diastolic blood
pressure. A stress response is likely in view of the pub-
lic debate, in addition to pain response and white coat
effect—the latter being associated with age and female
sex.? However, the relatively low heart rate (median, 73
bpm) may soften this hypothesis. Alternative mechanisms
could theoretically include hypertension to components
of the vaccines such as polyethylenglycol, although this
seems unlikely due to the presumably low dosage and
as patients reacted within minutes of the injection. As
tromethamine is only contained in the MRNA-1273 vac-
cine, its causative role is ruled out. An interaction between
the S-protein and angiotensin converting enzyme 2 also
seems highly unlikely as patients reacted within minutes
of the injection, not leaving time for mRNA cellular uptake,
translation, and S-protein presentation at the membrane
of macrophages and dendritic cells.

The rollout of vaccines in many parts of the world
focuses on the vulnerable populations (>75 years of
age, risk factor groups including hypertension). The
mRNA vaccines have received intense scrutiny for
immediate hypersensitivity reactions in the wake of
an initial report signaling 21 cases of anaphylaxis.®
Hypertension, on the contrary, has not been mentioned
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Table. Patient characteristics.
History | Treat- SBP/DBP, | Heart Associated
Patient | Age,y | of HT ment Sex mmHg rate, bpm | symptom(s) Vaccine Dose | Outcome
1 54 Yes* Yes M 170/111 88 Malaise BNT162b2 1 Transfer to ER with amlodipine
2 87 Yes Yes F 181/90 72 Malaise BNT162b2 1 Transfer to ER
3 65 Yest Yes F 182/101 73 Headache BNT162b2 1 Transfer to ER. Imaging reveals no
intracranial bleeding, nifedipine.
4 70 Yes Yes F 177/88 73 Chest pain BNT162b2 1 Transfer to ER, no argument for ACS.
Spontaneous resolution.
5 88 Yes# No M 168/115 72 Diaphoresis BNT162b2 1 Spontaneous resolution, no transfer
to ER.
6 77 Yes NA F 200/100 80 Anxiety BNT162b2 1 Refused monitoring and workup.
7 73 Yes Yes F 180/106 82 Tingling in BNT162b2 1 Self-medication with nifedipine. Res-
mouth olution of symptoms, normalization of
blood pressure.
8 55 No No F 183/98 65 Malaise, head- | BNT162b2 1 Transfer to ER, amlodipine single
ache dose, monitoring and transition to
outpatient care.
9 87 Yes Yes F 220/102 80 Swelling at mRNA-1273 1 Transfer to ER, candesartan and
injection site isosorbide dinitrate, monitoring and
transition to outpatient care.

ACS indicates acute coronary syndrome; DBP, diastolic blood pressure; ER, emergency room; F, female; HT, arterial hypertension; M, male; NA, not available; and SBP,

systolic blood pressure.
*Diagnosed 2 mo prior.

tHistory of coiled vascular aneurysm with requirement to maintain SBP under 140 mmHg.

$White coat hypertension.

explicitly as an adverse event in both safety/immuno-
genicity trials. However, both phase /1l and Ill clinical
trials for the mRNA vaccines included predominantly
younger populations with a mean and median age of 31
and 52 years for the BNT162b2 vaccine* and 31 and
51 for the mRNA-1273 vaccine® Although more data
are needed to understand the extent and the mecha-
nism of hypertension after mRNA-based vaccination,
our data indicate that in elderly patients with a his-
tory of hypertension or significant prior cardiovascular
comorbidities, prevaccination control of blood pressure
and post-vaccination monitoring, including symptom
screening, may be warranted.
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