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New processes introduce risk for errors: Learning
from four months of COVID-19 vaccinations
PROBLEM: The Pfizer-BioNTech and Moderna mRNA coronavirus disease 2019 (COVID-
19) vaccines were granted emergency use authorization (EUA) by the US Food and
Drug Administration (FDA) in mid-December 2020. Between December 14, 2020 (the
date COVID-19 vaccinations began) and April 17, 2021, more than 107 million doses of
the Pfizer-BioNTech vaccine and nearly 91 million doses of the Moderna vaccine had
been administered in the US.1 At the end of February, FDA granted EUA to a third
COVID-19 vaccine, a human adenovirus viral vector vaccine from Janssen (Johnson &
Johnson). As of April 13, 2021, nearly 8 million doses of the Janssen vaccine had been
administered in the US.1 Out of an abundance of caution, the Centers for Disease Control
and Prevention (CDC) and FDA recommended pausing use of the Janssen vaccine on
April 13, 2021, due to reports of a rare and severe type of blood clot (cerebral venous
sinus thrombosis [CVST] with thrombocytopenia) in six women between the ages of 18
and 48, which occurred 6 to 13 days after receiving the Janssen vaccine.2,3 After reviewing
the data and balancing benefit versus risk, the CDC once again recommends the use of
Janssen vaccine, advising women younger than 50 years be made aware of the rare but
increased risk of this adverse event and that other COVID-19 vaccines are available for
which this risk has not been seen.4

In our January 2021 newsletter, we published an analysis of the early vaccine errors
we had received in the first month of administering the Pfizer-BioNTech and Moderna
vaccines.5 Now that the US has been administering COVID-19 vaccines for about 4
months, we have analyzed more than 160 COVID-19 vaccine errors voluntarily reported
to ISMP between December 14, 2020, and April 15, 2021. The errors reported to ISMP
do not reflect all COVID-19 vaccine errors that might be occurring nationally; in fact,
the CDC has received more than 300 inquiries from practitioners seeking guidance for
managing COVID-19 vaccine administration errors.6,7 Because COVID-19 vaccine errors
could result in reduced effectiveness, adverse drug events, and other safety implica-
tions, we want to share what we have learned about these errors and recommend
best practices.

In our January analysis, most reports were associated with dilution errors (Pfizer-
BioNTech vaccine), wasted vaccine doses, administration to the wrong age group, and
errors associated with scheduling second doses.5While these error types continue to be
reported, we are now receiving a variety of other error report types. During our analysis,
each COVID-19 vaccine error report was categorized into one of four broad categories:
general error types, errors specific to the two-dose vaccines, dilution errors with the
Pfizer-BioNTech vaccine, and errors specific to the single-dose vaccine (Table 1, page 2).
The following includes a description of each error type along with an example of a
reported error. We conclude with safe practice recommendations to help prevent these
types of errors. 

General Error Types with All Current FDA-Authorized COVID-19 Vaccines
Reports grouped into this general category predominately included error types associated
with any of the FDA-authorized COVID-19 vaccines:

Problems with Guangdong Haiou
syringes for COVID-19 vaccinations.
We have received several reports of
safety mechanism-related malfunctions
with the Guangdong Haiou Medical
Apparatus Company syringes and needles
that have been shipped by the federal
government in some coronavirus disease
2019 (COVID-19) vaccine supply packs.
One issue is that the needle/blue hub
assembly (Figure 1) may retract into the
syringe barrel, or the needle may detach
from the syringe, during vaccine prepa-
ration when the vial is punctured or during
vaccine administration when the needle
is still in the patient’s arm. It is important

to remind staff to avoid fully depressing
the syringe plunger when adding diluent
or air to withdraw the solution from a
vial, as this may prematurely engage the
safety mechanism and result in the
needle/hub becoming detached from
the syringe tip to allow retraction inside
the syringe barrel (as designed). The
same problem can result when fully
depressing the syringe plunger during
injection, before the needle is removed
from the patient’s arm. If the needle pre-
maturely retracts into the syringe barrel,
this can result in leaking vaccine around
the syringe hub, potentially requiring
revaccination. In other cases, it was
reported that the syringe barrel may be
punctured by the retracted needle if the
plunger is advanced after the safety
mechanism captures the needle/hub
(Figure 2, page 2).

continued on page 2 — SAFETY briefs >continued on page 2 — COVID-19 vaccinations >

Figure 1. Blue needle hub retracts into syringe
barrel when the plunger is fully depressed during
use.
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> COVID-19 vaccinations — continued from page 1
Administration of a dose lower than authorized, often due to the patient
pulling away during vaccination, leftover vaccine in the syringe after injection,
or vaccine leakage during injection (e.g., premature retraction of a VanishPoint
syringe needle, leakage with a Guangdong Haiou Medical Apparatus Company
syringe—see a related SAFETY brief starting on page 1, right column) 

At a mass vaccination clinic, about 4,300 patients received 0.2 mL instead of 0.3 mL
doses of the Pfizer-BioNTech vaccine. The orange-capped syringes from a national
stockpile left about a third of the vaccine stuck in the bottom of the plastic syringe.8

Administration to a patient younger than authorized (less than 16 years for
the Pfizer-BioNTech vaccine, less than 18 years for the Moderna and Janssen vac-
cines), often because the vaccine provider did not ask age-related screening questions 

Office staff were covering for a vaccine coordinator when a 16-year-old teen arrived
with her mother, who wanted the teen immunized so she could visit a sick relative.
The teen received the Moderna vaccine despite her unauthorized age.

Administration using the wrong injection technique, which often resulted
in a shoulder injury related to vaccine administration (SIRVA) 

Fully engaging the safety mechanism of
the Haiou syringe is a multi-step process.
After administration is complete and the
needle has been withdrawn from the
patient’s arm, the syringe plunger should
be fully depressed to allow the safety
mechanism to capture the needle/hub
inside the syringe barrel. Next, users
should fully retract the syringe plunger
to the end of the syringe barrel and then
snap off the syringe plunger to secure the
needle/hub inside the syringe barrel prior
to disposal. 

Our affiliate organization, ECRI, does not
recommend the purchase or use of the
Haiou 1 mL Needle Retractable Safety
Syringe because of these significant
safety problems. If these syringes are
found in COVID-19 supply packs shipped
to your practice by the federal government,
consider replacing the syringes with an
alternative safety syringe. Please note that
replacement syringes may be in short
supply. For recommendations regarding
the needle and syringe types to use for
preparation and administration of COVID-
19 vaccines, visit: www.ismp.org/ext/693.

Reconstitution with alcohol instead
of water. We recently received a report
about a bottle of valGANciclovir powder
for oral solution that was accidentally
prepared using isopropyl alcohol 70%
instead of water. The reconstituted prod-
uct was dispensed, and one dose was
administered to a child. The child’s
parents were contacted the following
morning. Fortunately, home observation
was recommended, and the child
showed no adverse effects. Investigation
of the event uncovered that there were
two different labels on the bottle of
isopropyl alcohol used—one read
“isopropyl alcohol 70%” and the other
“distilled water.” The bottle containing
isopropyl alcohol had been prepared and
labeled in the pharmacy, using a labeled
container that previously contained
distilled water.
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Table 1. Types and percentages of COVID-19 vaccine errors reported to ISMP (December 14, 2020 to April 15, 2021)

Error Type Description/Examples
Percent
(%) of

Reports
General Error Types with All Current FDA-Authorized COVID-19 Vaccines 62
Wrong Dose (Lower or
Higher than Authorized)
(excludes dilution errors)

Syringe/needle malfunction, spillage/leakage 
Dose measurement error
Administration of an empty syringe of vaccine (air)

20

Wrong Age Less than 16 years for the Pfizer-BioNTech vaccine
Less than 18 years for the Moderna/Janssen vaccines 17

Wrong Administration
Technique

Shoulder injury related to vaccine administration (SIRVA)
Reuse of an empty syringe and needle 8

Wasted Vaccine
(excludes dilution errors)

Leakage, contamination prior to administration
Insufficient dose left in vial 5

Incorrect Storage and
Handling

Temperature excursions outside of recommendations 
Administration of expired vaccine 4

Contraindicated 
Coadministration

Administration within 14 days of a non-COVID-19 vaccine
Administration within 90 days of monoclonal antibodies 2

Other
Wrong needle size
Other reasons for vaccine waste
Wrong drug 

6

Error Types Specific to the Two-Dose mRNA Vaccines (Moderna/Pfizer-BioNTech) 20
Mixed Vaccine Series Incorrect mRNA vaccine administered for second dose 11

Wrong Time Interval Second dose administered at the wrong interval
Third dose administered 9

Dilution Errors Specific to the Pfizer-BioNTech Vaccine 17

Wrong Volume of
Diluent

Too little diluent, leading to overdoses or waste
Too much diluent, leading to underdoses or waste
Diluted the vial twice 

11

No Diluent
Administered undiluted vaccine
“Diluted” vaccine with air in syringe thought to be diluent 3

Wrong Diluent Sterile water used as diluent 3
Error Type Specific to the Single-Dose Viral Vector Vaccine (Janssen) 1
Confusing Vaccine Card Two-dose vaccine cards shipped with single-dose vaccine 1
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Figure 2. Needle can puncture through the
syringe barrel if the plunger is advanced after the
safety mechanism has been engaged.
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A first responder received a vaccine too high in the shoulder from a volunteer
nurse, leading to physician confirmation of SIRVA requiring possible surgical repair.
The first responder’s supervisor did not report the event to FDA. Five weeks later,
the first responder is still in pain and has limited mobility of the arm or shoulder. 

Additional reports in this category included:

Administration of a dose higher than authorized (e.g., 1 mL instead of 0.5 mL dose
for the Moderna vaccine)
Using the wrong needle size (e.g., needle length 5⁄8 inch instead of 1 or 1.5 inches)
Administration of an empty vaccine syringe (e.g., previously used syringe, sterile
syringe with the plunger pulled back in preparation for vaccine or diluent withdrawal
and air mistaken as vaccine)
Incorrect vaccine storage and handling, leading to vaccine waste or administration
of expired vaccine 
Other reasons for vaccine waste (e.g., inadvertent disposal, vaccine spillage)
Administration of the wrong drug (e.g., EPINEPHrine in a pharmacy-prepared
syringe instead of a vaccine in a pharmacy-prepared syringe)
Coadministration within 14 days of a non-COVID-19 vaccine and within 90 days of
a monoclonal antibody used as part of a COVID-19 treatment  

Error Types Specific to the Two-Dose mRNA Vaccines (Moderna/Pfizer-BioNTech)
Two error types were reported that were specific to the two-dose mRNA vaccines:

Administering the wrong mRNA vaccine for the second dose, often due to
scheduling patients to receive their second dose on days the site only administered
one type of mRNA vaccine (which did not match the patient’s first dose), or not ver-
ifying the manufacturer documented on the patient’s vaccine card (or medical record
or state/local immunization information system [IIS]) at the time of vaccination

A patient received the Pfizer-BioNTech vaccine for the second dose instead of the
Moderna vaccine. The vaccination site administered the different vaccines in two
separate rooms. The patient joined the wrong line after checking in. The patient’s
vaccine card had been checked during the screening process but did not accompany
the patient into the vaccination room. Prior to vaccination, the nurse did not believe
she needed to verify the manufacturer since the patient had already been screened.

Wrong interval errors in which a second vaccine dose was administered too
soon outside of the CDC-allowable 4-day grace period (less than 17 days [Pfizer-
BioNTech] or 24 days [Moderna] after the first dose) or too late (more than 42 days
after the first dose), or a third dose was inadvertently administered 

A second dose of the Moderna vaccine was administered 2 weeks early. The patient
completed a questionnaire stating that she had not received a first dose of the
vaccine. During a verbal interview, the patient did not say she had received the first
Moderna vaccine dose 2 weeks earlier at a different facility and did not produce a
vaccine card. The error was noticed when documenting vaccine administration in
the state IIS. When the patient was called about the error, she said she had just
answered “No” to all the questions without reading them.

Dilution Errors Specific to the Pfizer-BioNTech Vaccine
Dilution errors related to the Pfizer-BioNTech vaccine were grouped into the following
error-type categories:

Using the wrong volume of diluent, including too little diluent, too much
diluent, or diluting the vaccine vial twice 

ISMP has received similar reports in which
a solution was stored in reused bottles
that previously contained a different
substance, but the prior label had not been
removed. Other events involved selecting
a similar-looking bottle that contained an
unintended substance. In one case, a
pharmacist reconstituted AMOXIL (amox-
icillin) suspension with a 50% alcohol and
water solution instead of water. Both
containers were on a counter beside each
other. The pharmacist accidentally
grabbed the alcohol solution, which was
used for dermatological preparations, to
prepare the suspension. 

We have also received reports with more
serious outcomes. For example, antibiotics
were inadvertently reconstituted with
10% formalin solution (3% formaldehyde
and 15% methanol) in two pharmacies that
stocked gallon jugs of both distilled water
as well as 10% formalin (for nearby labora-
tories or surgical centers). Empty jugs
labeled “distilled water” were accidentally
grouped with empty jugs labeled “formalin”
that were awaiting refill. After incorrectly
filling all the jugs with formalin, the containers
labeled “distilled water” were returned to
stock with other jugs of distilled water. Later
they were used to reconstitute antibiotic
suspensions. More than 35 children took
the tainted antibiotics. Several required

hospitalization for
vomiting but none
suffered permanent
injuries. 

Incidentally, another
report we received
recently involved
70% isopropyl alco-
hol from NxN Sani-
tize (Figure 1) in
packaging that
looks just like a
similar-sized bottle
of drinking water.

Could something similar happen at your
practice site? Examine your supply of
chemicals and compounding solutions.
Discard any that are not regularly used.
For chemicals that must remain, never
store them near drugs. Determine if any
could be confused with another product

continued on page 4 — SAFETY briefs >
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Figure 1. A bottle of
NxN 70% isopropyl
alcohol looks similar to a
bottle of drinking water. 
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A nurse diluted the same vaccine vial twice using 1.8 mL of 0.9% sodium chloride
each time. She was distracted after the initial dilution. When she returned to the
task, she picked up the same vial and diluted it again. She noticed the extra volume
in the vial before administration. The vial of vaccine was discarded. 

Using the wrong diluent, mostly sterile water instead of 0.9% sodium chloride 

The Pfizer-BioNTech vaccine had been delivered to a hospital pharmacy, but the
diluent remained in the truck that delivered the vaccine. A technician diluted the
vaccine with sterile water, and the pharmacist who checked the diluent before it was
added did not notice the error given the similarity of sterile water and 0.9% sodium
chloride vials. Two doses were administered before the pharmacist noticed the error. 

Not diluting the vaccine, leading to administration of undiluted vaccine

A nurse thought she had injected 1.8 mL of diluent into the vaccine vial. She
withdrew the first dose of 0.3 mL and administered it, but the second dose was
an insufficient volume. The nurse determined that air had been injected into the
vaccine vial rather than the diluent.

Error Type Specific to the Single-Dose Viral Vector Vaccine (Janssen)
While we received numerous error reports associated with the Janssen vaccine that fall
within the general category listed above, only one report was specifically related to a
single-dose COVID-19 vaccine. As noted in a previous newsletter, current Vaccination
Record Cards provided by the government include spaces to document two doses of the
Moderna and Pfizer-BioNTech vaccines, along with a reminder to schedule the second
dose.9 This could cause confusion for patients receiving the single-dose Janssen vaccine.
An update to the Vaccination Record Card for the single-dose vaccine is not being considered. 

SAFE PRACTICE RECOMMENDATIONS: Millions of doses of the COVID-19 vaccines will be
administered over the next few months. As we work toward expanding vaccinations to
all, we must also learn from the vaccine errors that have already happened and implement
strategies to minimize the risk of making these same vaccine errors. Consider the following
targeted recommendations:

Staff competency
Educate and orient all vaccination staff (including volunteers) regarding their role in
COVID-19 vaccination check-ins, patient screening, preparation, and/or administration,
as well as the common error types that may occur. 
Verify the competency of all vaccinators, particularly regarding:

Age indications for each vaccine 
Proper dilution of only the Pfizer-BioNTech vaccine
Proper dose withdrawal technique 
Appropriate injection site to prevent SIRVA (www.ismp.org/node/21977)  
Timing and scheduling of a second vaccine dose (if needed)

Verify the competency of all staff who check-in and screen patients for vaccination,
particularly regarding:

Age indications for each vaccine
Timing and scheduling of a second vaccine dose (if needed)
Screening patients for allergies, prior vaccinations, prior administration of
monoclonal antibodies used to treat COVID-19, and other health indicators 
Verifying the first vaccine (date, manufacturer) via the state/local IIS, medical
record, and/or the patient’s vaccine card for patients requiring a second dose

Patient scheduling and check-in process
Schedule patients for a second dose (if needed) before they leave the vaccination
site after receiving their first dose. 

due to the container’s color, size, or shape;
the product’s name; or the solution’s
color/clarity. Place prominent warning
labels on non-drug products. Pharmacies
should not store or supply chemicals
(e.g., glacial acetic acid, formalin, phenol)
for laboratories, surgical centers, or
physician practices, and should not reuse
or relabel empty containers, especially if
they held another substance.

Look-alike cartons for topical creams.
We have recently received reports about
two topical products that have nearly iden-
tical looking packaging. In one case, while
checking in a shipment of products from
the wholesaler, a pharmacy staff person
initially thought he had two cartons of the
same product. In fact, they were two very
different drugs. In one hand he held the
local anesthetic cream lidocaine 2.5% and
prilocaine 2.5%. In the other hand, he had
clobetasol 0.05%, a topic corticosteroid.
The manufacturer for both products,
Teligent Pharma, Inc., uses the same colors,
layout, design, and package size for the
two topical products, making it extremely
easy to confuse one for the other (Figure 1).

ISMP recommends establishing a process
to ensure that all new products are proac-
tively evaluated by practitioners who may
use them, looking at the actual packages
in their work environment before drugs
are added to inventory. If look-alike prob-
lems are discovered, the product should
be purchased from a different manufac-
turer if possible, or steps to avoid a mix-up
should be established (e.g., separate
storage, warning labels) before the drug
is stored and dispensed. We have contacted
Teligent Pharma, Inc. about the need for
improved labeling.

cont’d from page 3

Figure 1. Lidocaine and prilocaine (top and middle)
and clobetasol (bottom) cartons look similar in color,
design, and size increasing the risk of mix-ups.
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> COVID-19 vaccinations — continued from page 4
Establish a vaccination scheduling system that does not allow patients younger
than 16 years to obtain an appointment, and schedules appointments for patients
who are 16 and 17 years old only for administration of the Pfizer-BioNTech vaccine. 
During the check-in process:

Ask patients age-related screening questions including their date of birth. Strictly
comply with vaccine age restrictions.  
Check the state/local IIS for documentation of a previous COVID-19 vaccine for all
patients requesting a first or second vaccine dose. Require all patients who arrive
for a second dose to present their vaccine card and have them carry the card
throughout the process so the vaccinator can verify the information.

Preparation process
If feasible within the timeframe for vaccine stability at room temperature, have the
pharmacy verify the number of vaccines needed each day (to prevent waste) and
dispense prefilled, labeled syringes of the vaccine to vaccination clinics. 
In the pharmacy:

Stock vials of sterile water in a different location than 0.9% sodium chloride 
Separate the preparation of each brand of vaccine
Withdraw doses from one vaccine vial at a time before accessing the next vial
Label vaccine syringes immediately after preparation

Remove syringes from their packaging one at a time immediately before drawing
up diluents or doses; do not open syringe or needle packages ahead of time; do not
fill syringes with air in preparation for later dose or diluent withdrawal.  

Administration process
Stock each vaccination station with a sharps container for syringe/needle disposal.
Before administration of any dose, check the syringe for the correct dose volume,
air bubbles, and a tight fit between the needle hub and the syringe.
Before administration of a second dose, visually check the patient’s vaccine card to
verify the correct time interval and manufacturer. 
If preparing the Pfizer-BioNTech vaccine outside of the pharmacy, require an
independent double check of the dilution process (if staffing permits).
After administration, immediately engage the needle safety device and dispose of
the syringe in a sharps container (do not leave the used syringe on the table). 
Report any syringe or needle malfunctions to the pharmacy.
After administration, complete the patient’s vaccine card. For single-dose COVID-19
vaccines, cover all references to a second dose (front and back of the card) with a
note that only a single dose is required. 
Stock the vaccination site with EPINEPHrine autoinjectors rather than predrawn
syringes of EPINEPHrine to visually differentiate EPINEPHrine injections from
vaccine syringes.

If an error happens
Always inform the patient of a vaccine administration error. 
Visit www.ismp.org/ext/684 for a table published by the CDC that provides interim
recommendations for actions to take after an error has happened.7

Determine how the error occurred and implement strategies to prevent it from
happening again. 
Providers are required to report all COVID-19 vaccine administration errors—even
those not associated with an adverse event—to the Vaccine Adverse Event Reporting
System (VAERS, https://vaers.hhs.gov). Also report significant adverse events
(including SIRVA) following vaccination, cases of multisystem inflammatory
syndrome, and cases of COVID-19 in immunized patients that result in hospitalization
or death, even if you are not certain that the vaccination was related to the event.
Also report COVID-19 vaccination errors to ISMP (www.ismp.org/report-medication-
error) to promote shared learning opportunities.
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