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Learning from errors with the new COVID-19 vaccines r SAFETY briefs —

ProBLEM: In mid-December, the US Food and Drug Administration [FDA)
granted emergency use authorization (ELIA) to both the PfizerBioNTech and
Moderna coronavirus dissass 2019 (COVID-19) vaccines. Since then, ISMP
has received numerous voluntary reports of COVID-19 vaccine emors or
- hazards through the ISMP Mational Vaccina Errors Reporting Prograrm (VERPY,
the ISMP National Consumer Medication Errors Reporting Program
(C-MERP), and via email comespondence from pr I colleag (See the last
recommendation on page 5 regarding a mandatory requirement to report all COVID-19
waccine errors and adverse reactions to the Vaccine Adverse Event Reporting Systern
(hitps:vaars hhs.gov). The following highlights a few of the missteps happening across
the naticn and intemationally, from vaccine dilution errors to look-alike product mix-ups.
There is much to be gleaned from thesa reports, as the same types of emors are likehy
happening glebally, and similar fisks existin most settings. We conclude with safe practice
recommendations to help prevent these types of errors in your practice setting.

.

( (Dilution Emors )]

Four dilution emors wera reported with the Pfizer-BioNTach COVID-19 vacding, which was
granted EUA for immunization to prevent COVID-18 in individuals 16 years and older.
After thawing, each PfizerBioNTech multiple-dose vaccine vial contains 0.45 mL, which
must be diluted using 1.8 mLof p tive-frea (not b: riostatic) 0.9% sodium chloride
injection. Onca properly diluted, each vial contains 8, perhaps even 7 doses when using
low dead-wolume syringesineadles to extract each 0.3 mL {30 mcg) dose. The vaccine is
administered intramusculary (IM) as a series of 2 doses 3 weeks apart.

Dilution errors result in administering too much or too litthe vaccine. If you add too much
diluent, doses may be ineffective; if you add too little diluent, doses may invoke strongar
adverse effects (if one happans). In one reportad case, mining the vaccine with too little
diluent was suspectad when only 0.25 mL remained in the multiple-dose vial when
attempting to access the fifth dose. As instructed in the Fact Sheet, the 0.25 mL of
remaining vaccine was discarded (rather than pooled with excess vaccine from othar
wvials). The previous four doses may represent overdosas.

According to 3 sacond report, an inadequate volume of diluent (approximataly 1 mL)
was added to the vaccine vial. Before the emor was discovered, a 6)-yearold patient
received a nearly 2-fold overdose during his first vaccine dose.The patient had no initial
reaction to the overdose and was discharged after an hour, with follow-up calls planned
for the next 48 hours. Clinic staff called a Pfizer representative to determine if the patient’s
second vaccine dose should be altered, but no immediate guidance was offered.

The third dilution emror was similar to the previous emor in that only 1 mL instead of
1.8 mL of 0.9% sodium chloride injection was used to dilute the vaccine. Again, only one
clinic patient received tha nearly 2-fold overdose before the error was caught. No details
were provided regarding the patient’s response to the overdosa.

In the last casa, which happened intemationally, eight healthcare workers in a long-term
care (LTC) facility recsived the entire vial contents (0.45 mL), without dilution, for their first
dose of the PfizerBioNTech vaccine. Four of the eight workers were hospitalized as a

continued on page 2 — Vaceine arrors >
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Bamlanivimab confused with belim-
umah. Four residents at a long-tarm cara
(LTC)facility received 700 mg of belimumab
({BENLYSTA) instead of the intended bam-
hmﬂah intravenoushy (V). Belinnmahts
ficated for patiants with active

lupus erythematosus oractive lupus neph-
ritis who are also taking other lupus mad-
ications. Bamlanivimabwas granted emer-
gency use authonzation (EUA) for the
treatment of mild to moderate coronavins
disease 2019 {COVID-19)in adults and chil-
dren 12 years and older fweighing at least
40 kg) who are at high risk for prograssing
to severa COVID-19 and/or hospitalization.
This evant bagan whan a nursa attha LTC
facility called the offsite pharmacy with
orders but either mispronounced or mis-
read bamlanivimab. The pharmacist heard
belimumab, which he prepared and
dispensed. The praparations were infused
owver 60 minutes, but no adverse reactions
wera reported for any of the residents,

Thera ara saveral elements in common
with belimumab and bamlanivimab. Each
drug is added to a 250 mL intravanous (IV)
hng of 0.9% smiun ul'llmclamucm I]hul

but 0.9% sudm chlonde injection is one
of the recommended base solutions. Also,
the dosages can overlap. Tha pharmacist
did not question the dose of 700 mg for
belimumab because it aligned with the
patients’ weights and it fell within a safe
dosing range. Both are infused IV over
60 minutes. Bamlanivimab is availabla in
700 mg wials, while belimumab comes in
120 mg and 400 mg vials for IV use, and ina
prefilled syringe or autoinjector for subcu-
taneous injection. In this case, the
pharmacist processing the order was not
familiar with either drug. Apparantly, the
preparations, labeled as balimumab, did
nl:ltrmsa araed ﬂugﬂlﬁa LTC fnci‘b; m
Thair Ted justast
use was incraasing fnrpahaltswﬂl early
continued on page 3 — SARETY bricks >
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Issue; COVID-19 vaccine errors

— Dilution errors leading to under- — Wrong vaccine given for dose 2 (not
: checking/documenting in
or overdose of vaccine immunization information system)
— Mixing errors with 2-component — Administration to wrong age group

vaccines (diluent instead of . .
: diluent h — Wiaste of vaccine and not taking
vaccine or wrong diuent such as advantage of over-fill in vaccine vials

sterile water).
— Errors in scheduling second dose

— Air injected into vial instead of L ,
— Look-alike vials (vaccine-monoclonal

diluent antibody mix-up)
— Storage issues (unsegregated — Shoulder injury related to vaccine
vaccine brands in refrigerator) administration (SIRVA)
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Avoiding shoulder
injury from
intramuscular vaccines

With the roll-out of COVID-19
vaccination programmes to tens of
millions of people, some individuals
might receive vaccines, which have
received rigorous safety checks and
approval from requlatory bodies, via
intramuscular injection. However,
the safety around the technique used
and the site of injection, in particular,
has received little attention. As
recommended by the Joint Committee
on Vaccination and Immunisation
()W), adults aged 16 years or older
will be the main population receiving
the intramuscular vaccine. The JCVI
recommends the deltoid musce as
the optimal injection site, shown
graphically as a triangle with the base
starting around 1-3 cm below the
acromion (appendix).* However, this
site is not universally accepted as the
mast appropriate; other organisations
advocate alternative sites, such as
a trangular region with the base
around Scm below the acromion
and the apex at the level of the axilla
apex (approximating the middle third
of the deltoid muscle)’ or midway
between the acromion and the deltoid
tubercle.*

The site closest to the acromion
and origin of the deltoid has several
anatomical structures within its
vicinity, including the posterior
circumflex humeral artery, the
anterior branch of the axillary nerve
(located 5 cm below the acromion
lateral border), and the subacromial-
subdeltoid bursa.’ The subdeltoid
bursa can extend to 4-0 cm below the
acromion and 1-3 cm below the skin.

A range of injuries have been
reported to the Vaccine Adwverse
Event Reporting System database
in the USA following wvaccination
(mostly for influenza). Injuries were
predominantly shoulder pain and
dysfunction (due to pain, joint-
range restriction, bursitis, and stiff

vewrmthelancet.com Vol 397 February 6, 2021

shoulder), and patients reported
that the vaccines were administered
“too high” on the arm?® Spanish
pharmacovigilance organisations
have similarly reported bursitis and
other shoulder injuries following
intramuscular vaccination admin-
istered in the deltoid.

Anthropometric studies of the
optimal site of vaccination have
identified that the safest anatomical
site in adults of both sexes would
be approximately (varying by size
and sex) 7-13 cm below the mid-
acromion, anatomically midway
between the acromion and the
deltoid tuberosity (appendix). This
region avoids the anterior branch of
the axillary nerve or the subacromial-
subdeltoid bursa** The risk of injury
can be further reduced by the recipient
placing their hand on the ipsilateral
hip (ie, abducting the shoulder to
60%) when receiving the injection.
This manoeuvre reduces exposure
of the subacromial-subdeltoid bursa
to injury. An injection administered
at 90" to the skin's surface with a
25 mm needle routinely penetrates
at least 5mm of muscle in men and
Women.

Updating policy and training
vaccinators to safely administer the
vaccine in the appropriate intra-
muscular site will be essential for
ensuring efficacy of the vaccine, as
placement in a bursa or joint will
prevent immune system expasure, and
for increasing comfort and reducing
pain invaccine recipients,
Wedechre na competing interests.
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Time to revise the
strategy for Gavi

vaccine?

The Global Burden of Disease cause
and risk summary on rabies shows
the 13 700 deaths worldwide in 2015,
close to the estimated 12 700 furious
rabies cases in India alone.* Figure 4
of this summary is misleading, espe-
cially the key. As there is no surveil-
lance in many of the poorest
countries, the global annual deaths
quoted by WHO' of 59 000is derived
from extensive extrapolation. Rabies
encephalomyelitis is always fatal in
Asia and Africa. Although prevention
of infection by correct vaccination
after dog bites is extremaly effective,
wvaccines are often inaccessible in most
African countries.

Gavi, the Vaccine Alliance, has
committed to conditional funding
of post-exposure rabies vaccine in
Asia and Africa starting in 20217
Preparatory surveys in several African
countries show a widespread lack
of infrastructure and public health
provision. For example, in Chad, only
42% of health clinics surveyed had cold
facilities for vaccine storage.* Effective
distribution and use of vaccines
would be difficult and take many
years to achieve. The realistic costs of
implementation in rural areas were
not considered in recent evaluations
of possible approaches.®

The COVID-19 pandemic has
dramatically changed the situation.
Innovative concepts, plans, and

i

For the Ghskal Burden af
Disease cause and risk

summary on rabies we
ity wawsa thilancot com)t
pi-ascets/Lancatghdl
semenarics/diaases ks pdf

S Online for appendix

For more on the Yaccine
Adwerse Event Reporting
System database sa hitps.!
wander.cdc.gowfvaon: htm|
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Prevent shoulder injuries during intramuscular
COVID-19 vaccinations

5our nation begins a large-scale coronavinus diseass 2013 (COVID-13) immunization
Alcarnpﬂign barely a year since the deadly virus emarged in the US, it is critically

important for healthcare workers who administer the vaccine to understand
proper intramuscular {IM) administration technique in order to avwoid a preventable and
disabling occurence called showlder injury related to vaccine administration [SIRVA).
Thig is especially important right now, as healthcare workers who may not normally
administer vaccines may be called upon to help administer the new COVID-18 waccines.

[ Case Report
A patient recently reported to ISMP that sha went to her local community pharmacy to
receive the 2020-2021 FLUBLOK QUADRIVALENT influenza vaccine as well as SHIN-
(zoster vaccine recombinant, adjuvanted). When one of the vaccines was admin-
istared in her right arm, the patient experiencing severs pain, more than previous im-
munizations she had received. She also described feeling as if the needle had passed
straight through her muscle. Later that
avening, the pain in her right shoulder,
where Shingrix had been administered, in-
tensified. It wasn't until she applied ice to

BCramisn
process

(e pramindrs
abowe deltoid)

her shoulder that she was finally able to fall  level of srmpit
asleep.The severe pain had mostly resolved IM injesction
by the nest moming. site

{ihicked wrwa)
It has been two months since the patient O wbow

received these two vaccinations, and she
states her right shoulder has not returned

to normal. For example, she is not able to  Figure 1. itramuscular injection site for childen and
reach for things or mowve her shoulder in  &dits. Give vaccine in the central and thickes! partion
cartain ways without experiencing pain and :-dﬂ Mw&zﬁﬁm rﬁ;gﬂws ?c"hfsg
discomfort. So, what could this be? SIRVA  peny tha aeromion process. To svaid causing &n injury,
could be one explanation. o not inject too high naar the ecromion process) or too
I, Adapted from s ismp om ey G232 with thenks

SIR‘L“A

fo the Immunization Action Coalition.

SIRVA is a shoulder injury triggered hv the incomect injection of a vaccine into the
shoulder capsule {joint) rather than the deltoid muscle. It is caused by using an
incorrect IM injection technique or improper landmarking of the IM injection site {the
deltoid muscle) that results in the unintended injection of the vaccine (andfor trauma
from the needle) into and around the underlying bursa of the shoulder. This results in
an inflammatory process that causes injury to the musculoskeletal structures of the
shoulder (e.g., tendons, ligaments, bursae).™

Symptoms of SIAVA include persistent shoulder pain, weakness, and limited range of
motion that typically dewelop within hours to a few days after receiving a vaccine; thesa
symptoms do notimprove with overthe-counter analgesics. The resulting chronic shoulder
pain and the inability to carmy out daily activities that were possible prior to vaccination

continued on page 2 — SIRVA =
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Administer adenosine rapidly for car-
dioversion. Adenosine injaction is often
used to restora normal sinus ythm in pa-
tients with parowysmal supraventricular
tachycardia. To be effective, doses must
be administered as a rapid intravenous {IV)
bolus injection over 1 1o 2 seconds. It is
typically given via a peripheral venous ac-
cess site as chose to the patient’s torso as
possible. In addition, adenosine must be
immediately followed by a rapid 0.9%
sodium chloride flush. Experienced nurses
often attach the adenosine syringe and
sodium chloride flush syringe to a 3-way
stopeock 1o expadite administration.

Such a rapid sequence ofinjections is unlike
miary other medications administered via [V
push. This is dus to the drugs very short
half-lif2 less than 10 seconds) and the need
o carry the drug to the heart as quickly as
possible bafiore rapid metabolism inacvates
it. Manufacturer syringe and vial labels
mention that the drug is intended for rapid
IV use; henwever, same practitioners may be
unaware of this fact. We recently receied
a repont in which adenosine injection was
adrrinistered (oo slowly during an advanced
cardiac life support (ACLS) event, resulting
in a failure to comvart the patiant 1 normal
sinus rhythm,

Retrieval of adenosine from an automated
dispensing cabinet (ADC) is often accom-
plishad via override {e.q., during a codal,
50 many safeguards built into orders may
not appear on the medication administra-
tion record (MAR). Thus, an auxiliary label
affived to adenasine, reminding staff to
administer the drug via rapid IV push, may
be animportant reminder. Prescribers can
also remind staff to give adenosing by rapid
IV push when giving verbal orders during
an emergency. Staff, especially those
stationad in the emergancy department or

continued on page I — SARETY wires >
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Preventing errors with COVID-19 vaccines

— Verify competency of preparers and — Separate vaccines in storage
vaccinators (many are volunteers)

. — Plan for leftover vaccine
— Dispense pharmacy prepared and

labeled syringes when possible, or — Be prepared for allergic reactions
one person prepares and administers

— Report vaccine errors and adverse
reactions (US requires reporting
to VAERS); additional reporting to
ISMP is voluntary

— For mass vaccination, utilize a
standard, organized process with
independent double checks

— Maximize doses withdrawn from I . . .
vials — Utilize immunization information

systems
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COVID-19 Vaccine
Handling Toolkit

Operational Considerations
for Healthcare Practitioners

b
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Information for consumers (&

Tools and Resources Publications and Alerts

Consulting and Education

Error Reporting LOGIN

COVID-19 Resources

ISMP's list of information and tools to help frontline healthcare
workers during the COVID-19 (Coronavirus) pandemic.

Has your facility
experienced a
medication error
related to COVID-19?

As we are all working to better understand and react to the impacts of COVID-

19 around the world, please know that ISMP is here for you. We appreciate all
of the selfless dedication of healthcare professionals during this
unprecedented event, and our first priority is to help them with the resources
that they need to keep themselves and their patients safe. Below are links to
medication safety information that may be useful for COVID-19 response

s OER

efforts.

https://www.ismp.org/covid-19-resources

What does Low Dead Volume look like?

LDV syringe and needle features compared (the figures below represent dead volume in syringes)

ashp

ISMP

asp

FAQ for Optimizing
COVID-19 Vaccine
Preparation and Safety

This doc
related preparation consid
respansibility for awarenes:

s for 19 v

s of, and compliance with, ai

Use of Low Dead-Volume (LDV) Syringes
and/or Needles in COVID-19 Vaccine
Preparation

The Pfizer-BioNTech COVID-19 vaccine multidose vials are
intended to yield 6 doses (0.3 mL) of vaccine per vial >
Practice settings have reported that ancillary kits shipped
for the purposes of vaccine administration and dilution

by the Centers for Disease Control and Prevention (CDC)
often contain a combination of LDV and non-LDV (standard)
syringe or needle combinations. Given the availability of
these ancillary supplies, we aim to provide best practices
to maximize vaccine volume in the preparation stage of the
Pfizer-BioNTech COVID-19 vaccine and also for the Moderna
COVID-19 vaccine.

Dead volume (commonly referred to as dead space) is

the volume of medical product remaining in the needle and
the hub of a syringe after an injection. Low Dead-Volume
Syringe and needle combinations are those that have 0.035
mL or less of dead volume. Practice settings have reported
success using a combination of at least 3 LDV syringes
(creating dead volume of 0.105 mL or less) and 3 non-LDV
syringes for vaccine withdrawal. The Frequently Asked
Questions below are intended to address common questions
related to dead volume and optimizing number of doses
per vial while ensuring quality, safety, and efficiency across
practice settings.

s 207

ment is for informational purposes only and is intended to address
i ines. Parties relying
applicable federal, state, or local laws and requirements.

imizing syringe, needle, and
n in this document bear independent

What is the composition of the
CDC ancillary kits as far as
syringes for preparation and
administration?

As of February 2021, the CDC is shipping ancillary kits with
approximately an 80% composition of LDV syringes and
20% composition of non-LDV syringes for Pfizer-BioNTech
products. Not all of the LDV syringes being shipped are 1 mL
VanishPoint® syringes as there are multiple syringe/needle
products that are LDV. Please see Appendix | for example
shipments of adult ancillary kits for the Pfizer-BioNTech
COVID-19 Vaccine.

The kits provide 1 mL, 3 mL, or 5 mL syringes and needles
that range from 22 to 25 gauge and needles that are 1to

1.5 inches in length. Administration should be performed
using the 1mL syringes whenever possible. The 3 mLand 5
mL syringes should be used for diluting the Pfizer-BioNTech
COVID-19 vaccine only. Smaller-gauge needies (i.e.. larger
thickness) or blunt-tip needles should also be used for diluting
vaccine. Blunt-tip needles should not be used for vaccine
administration.

The ancillary kits arrive with 1.5-inch needles for the purpose
of dose administration for patients who meet age and weight
requirements per the CDC.*

Dead space comparision
https://www.usp.org/covid- https://www.ashp.org/-
19/vaccine-handling-toolkit ‘_ [media/assets/pharmacy-
I'l practice/resource-
centers/Coronavirus/docs/FAQ-
? * optimizing-covid-vaccine-prep-
T, e e e e safety.ashx
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