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ABSTRACT
Objectives: Recommendations regarding the need to use alcohol prior to vaccine injections are incon-
sistent and based on low-level evidence. The objective was to assess the effectiveness of alcohol in
reducing local skin reactions and infection post-vaccination.
Methods: Randomized controlled trial in a pediatric clinic. A research assistant cleansed the skin with
alcohol at (swab group) or adjacent to (control group) the pre-defined injection site(s). Clinicians,
parents and children were blinded to group allocation. Parents reported local skin reactions using
paper diaries for 15 days post-vaccination (Day 0–14). Telephone interviews were conducted Day 1, 5,
and 14. The Brighton Collaboration criteria were used to diagnose cellulitis and infectious abscess Day 5
and afterward.
Results: 170 children participated (May-November 2017). Baseline characteristics did not differ (p > 0.05)
between groups. Children received 1–4 separate injections. There were no differences between swab
and control groups in the incidence of any local skin reactions (58% vs. 54%), and specifically, pain (45%
vs. 40%), redness (26% vs. 21%), swelling (20% vs. 13%), warmth (19% vs. 27%), and spontaneous
drainage of pus (0% in both groups) over the post-vaccination follow-up period. Day 5 data was
available for 99% of participants from diaries and telephone surveys; there were no cases of cellulitis
or infectious abscess.
Conclusion: These findings are the first direct evidence for vaccine injections demonstrating that
cleansing the skin with alcohol may not be needed. Our study is underpowered; however, to detect
a difference in incidence of skin infection, future research is recommended.
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Introduction

There are comprehensive guidelines by different health
agencies around the world specifying optimal vaccine
injection techniques.1-3 In some countries, such as
Canada, this guidance includes cleansing the skin with
alcohol prior to injection.4 Skin cleansing with alcohol is
a common practice derived from the demonstrated effec-
tiveness of alcohol in decreasing skin bacterial counts
which has been extrapolated to imply a lower risk of
skin infections.5-7 However, the World Health
Organization (WHO) recommends against cleansing the
skin with alcohol prior to vaccine injections.1

The WHO recommendation is based on a systematic
review that found no evidence of infection when alcohol
skin cleansing was omitted for subcutaneous insulin
injections.8 Four additional studies including intramuscular,
intradermal and subcutaneous injections of a variety of drugs,
including vaccines, reported no benefit of alcohol.7,9-11 There
are methodological shortcomings in all studies that prevent
definite conclusions from being made, including lack of ade-
quate randomization or blinding, assessment of skin reactions

using non-validated tools, retrospective data collection, and
passive reporting of adverse events. In addition, no study
evaluated vaccine injections specifically. Separately, Cook
recently summarized 1,010 cases of cellulitis and 360 cases
of infectious abscess following vaccination reported in passive
surveillance systems, vaccine studies, and published reports,
and recommended that additional randomized trials are
needed to investigate this issue.12

There is an increasing interest in our current health care
environment to reduce unnecessary tests, treatments and
procedures, as exemplified by the Choosing Wisely initiative
of the American Board of Internal Medicine (ABIM).13

A recent systematic review examined pediatric medical
overuse practices specifically and highlighted the associated
costs and risks of patient harm.14 Omission of alcohol for
skin cleansing may qualify as an unnecessary treatment as it
has not been demonstrated to have a benefit on infection
rate. There are potential benefits of removing alcohol
swabs, including; 1) reducing resource use due to shorter
procedure time and supplies,7,9 2) reducing pre-procedural
anxiety due to alcohol serving as a cue to injection15 and 3)
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reducing pain from alcohol being tracked into the tissue
during injection.16,17

We undertook a randomized controlled trial (RCT) to
determine the impact of alcohol application at the site of
injection before vaccination injections on the incidence of
local skin reactions, including infection.

Results

Participant flow

Of 402 children assessed, 170 were recruited between May 8
and November 20, 2017 (Figure 1). The last telephone survey
was conducted on December 12, 2017.

Participant characteristics

Participants did not differ between the two groups with
respect to age, sex and number of vaccine injections adminis-
tered (Table 1). All participants received the allocated
treatment.

Feasibility

Over the recruitment timeline, 402 patients were screened and
170/386 (44%) eligible patients were recruited. Eighty-one per-
cent (138/170) of the diaries were returned by parents. Follow-
up telephone surveys were available for 99% (168/170) on Day 1,
99% (168/170) on Day 5, and 94% (160/170) on Day 14 post-

vaccination. The pattern of local skin reactions determined using
the diary data is shown in Figure 2. No child experienced 3 or
more adverse events on Day 4 and onwards, and none experi-
enced pus leaking at the injection site. There were no new
reactions reported after Day 3 post-vaccination. All reactions
resolved by Day 10. Seven participants reported 1 or 2 local
reactions on Day 5 and were invited for a consultation. Only 1
parent returned with their child; the diagnosis made by the
pediatrician was injection site swelling. There were no com-
ments or concerns raised regarding study procedures. No par-
ents were asked about their acceptability with having their child
undergo aspiration to determine the presence of bacteria in the
tissue due to the low frequency of reactions at Day 5 and beyond.

One hundred and thirty-five of 170 (79%) participants had
both diary and phone interview data for Days 1, 5, and 14
post-vaccination. The concordance between the two sources
was 99% for pain, 99% for redness, 98% for swelling, 100% for
warmth and 100% for spontaneous drainage of pus at injec-
tion site.

Incidence of local reactions and infection

The incidence of local skin reactions did not differ between
groups (Table 2). The incidence of delayed pain was 45% (38/
85) vs. 40% (33/83) for the swab and control groups, p = 0.47.
The incidence of any local skin reaction was 58% (49/85) vs.
54% (45/83), p = 0.59, respectively. There were no cases of
cellulitis or infectious abscess.

Assessed for eligibility (n=402)

Withdrawn or lost 
to follow-up (n=2)

Withdrawn or lost 
to follow-up (n=16)

Withdrawn or lost 
to follow-up (n=0)

Withdrawn or lost 
to follow-up (n=14)

Alcohol Swab (n=85) Control (n=85)

Primary outcome (Delayed pain)
Day 5 telephone survey (n=85)

Primary outcome (Delayed pain)
Day 5 telephone survey (n=83)

Randomized (n=170)
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Excluded (n=232)
Not meeting inclusion criteria (n=16)
Refused to participate (n=176)

Want alcohol swab (n=53)
Not available during follow-up (n=23)
Refuse to participant in research (n=23)
Study too much work (n=77)

Not approached (n=40)

Secondary outcome 
(Local skin reactions, 
infection)
Day 0-14diary (n=67)*

Secondary outcome 
(Local skin reactions, 
infection)
Day 0-14 diary (n=71)*

Figure 1. Participant flow diagram.
* Day 5 (n = 85) and Day 14 (n = 81) – includes diary and telephone survey* Day 5 (n = 83) and Day 14 (n = 82) – includes diary and telephone survey
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Post-hoc analysis revealed a longer duration of redness for
the alcohol swab group; there were no other differences
between groups (Table 2). Logistic regression revealed no
significant impact (p > 0.05) on any local reactions according
to group allocation, whether the vaccine was a live vaccine or
not and whether the vaccine was a frequently administered
one or not (data available on request).

Discussion

This is the first RCT to specifically examine the effect of
alcohol swab skin cleansing on the incidence of local skin
reactions and infection in children undergoing vaccine injec-
tions. We found no evidence of a difference in the rate of local
skin reactions and no cases of cellulitis or infectious abscess
when alcohol swabs were and were not used. Practicality of
the study design and conduct was clearly demonstrated for 3
of 4 a-priori criteria: participant compliance, suitability of
follow-up procedures and other procedural issues.
Participant compliance was also high, with 94% of parents
completing all 3 follow-up telephone interviews and 81%
returning diaries. This exceeded our cut-off of 75%. No parti-
cipant experienced 3 or more local adverse events on Day 4
and onwards. The recruitment rate was slightly lower than the
target (44% vs. 50%). It should be noted; however, that not all
eligible patients were approached due to unavailability of the
clinic-based research assistant. If all eligible patients were
approached, it is likely this criterion would have been met.
The presence of more eligible children than anticipated
allowed for a shorter recruitment period.

Our findings are consistent with prior studies demonstrat-
ing a lack of impact of alcohol skin cleansing on intradermal,
intramuscular and subcutaneous injections.7-11 Previous

studies included >700 patients with >90,700 injections with-
out skin preparation and >8,700 injections with skin prepara-
tion primarily focused on insulin injections. Other injections
included botulinum toxin A and other drugs and vaccines; the
number of each, however, were not specified. Furthermore,
these studies had some methodological shortcomings. We
used a more rigorous design including an accepted global
case definition for infection. Our findings are consistent
with these published data, and are the first results to specifi-
cally target vaccine injections.

There are potential benefits to omitting alcohol swabs from
vaccine injections not assessed in the present study. Alcohol can
serve as a cue to impending acute injection pain and increase
pre-procedural anticipatory anxiety. It can also contribute to
vaccine administration pain by being tracked into the tissue
along with the vaccine.16,17 Foregoing this step can therefore
have a positive effect on the vaccination experience for children.
There are also costs associated with alcohol. According to var-
ious sources, the swab itself costs between 1 and 18 cents.
Extrapolating to the province of Ontario alone where approxi-
mately 9 million doses of public vaccines were distributed in
2015, the cost amounts to $90,000 to $1,620,000.18 Adding an
estimated 1 minute for its administration per injection, the
amount of time administering alcohol swabs for 9 million
doses of vaccines is 150,000 hours, which could be allocated to
other health care services.

There are some limitations that are worthy of discussion.
Firstly, local skin reactions were parent-reported and not
validated by researchers. While this may lead to errors in
the true incidence of local reactions, it is not expected to
lead to a systematic bias between groups. This is also an
acceptable and usual method for obtaining adverse event
data following immunization (AEFIs).19 Secondly, we were

Table 1. Characteristics of participants.

Alcohol Swab (n = 85) Control (n = 85) p-value*

Age (years) 5.6 (5.1) 5.9 (5.6) 0.71
Male sex 45 (53) 51 (60) 0.35
Ethnicity 0.84

Caucasian 36 (42) 37 (44)
Asian 27 (32) 29 (34)
Other 22 (26) 19 (22)

Only one 44 (52) 49 (58) 0.23
vaccination**

Pediacel® 21 19 -
Bexsero® 17 13 -
Prevnar® 13 13 17 -
Gardasil® 9 13 14 -
Flulaval® 13 12 -
Fluzone® 12 13 -
Twinrix® 6 9 -
Menjugate® 6 8 -
Priorix® 7 7 -
Adacel®-Polio 9 4 -
Priorix-TetraTM 4 4 -
Varivax® 4 4 -
Adacel® 2 5 -
ProQuad® 6 1 -
Varilrix® 2 3 -
Engerix®-B 2 2 -
Menactra® 2 1 -
Recombivax HB® 2 1 -
Boosterix®-polio 1 1 -
M-M-R®II 0 1 -

Results are mean (standard deviation) or frequency (percent)
*Chi-squared test or t-test
**Participants received between 1 and 4 vaccinations. In total 279 vaccine doses were administered, 237 were administered intramuscularly, 119 swab vs. 118 control
and 42 were administered subcutaneously, 23 swab vs. 19 control
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powered to detect differences in the incidence of local reac-
tions, specifically, delayed pain. The clinically important and
primary outcome; however, was skin infection. Local skin

reactions represent surrogate markers for infection as their
presence precedes a diagnosis of infection. To this end, our
results are not conclusive and do not answer our primary
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Figure 2. Number of participants reporting each local skin reaction post-vaccination.
a – pain; b – redness; c – swelling; d – warmth to touch. Data collected from both diaries and telephone surveys. No participants experienced more than 2 local skin
reactions on Day 5 and onwards, precluding a diagnosis of cellulitis or infectious abscess.

Table 2. Local skin reactions day 0–14 post-vaccination.

Alcohol Swab (n = 85)a Control (n = 83)a p-value*

Number with skin reaction (percent)
Any local skin reactionb 49 (58%) 45 (54%) 0.59
Pain 38 (45%) 33 (40%) 0.47
Redness 22 (26%) 17 (21%) 0.38
Swelling 17 (20%) 11 (13%) 0.23
Warmth to touch 16 (19%) 22 (27%) 0.25
Pus leaking 0 (0%) 0 (0%) -
Cellulitis 0 (0%) 0 (0%) -
Infectious abscess 0 (0%) 0 (0%) -
Mean duration of skin reaction in days (standard deviation)**
Pain 0.6 (1.2) 0.3 (0.7) <0.001
Redness 0.4 (1.2) 0.4 (1.4) 0.91
Swelling 1.0 (1.6) 0.8 (1.4) 0.38
Warmth to touch 0.3 (0.7) 0.3 (0.8) 0.79
Pus leaking 0 (0) 0 (0) -
Cellulitis 0 (0) 0 (0) -
Infectious abscess 0 (0) 0 (0) -

Values are frequency (percent) or mean (standard deviation), as specified above
a As reported on diary or follow-up telephone survey
b Number of participants reporting at least 1 local skin reaction
* Chi-squared test or t-test
** Post-hoc analysis
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research question. A much larger sample size would be
required to rule out an increase in the risk of infection, the
clinically important outcome. At present, the rate of cellulitis
and infectious abscess is believed to be very low – Ontario
AEFI data suggests a risk of <0.001% (1/100,000).18

Approximately 4,710,000 participants would be needed to
detect a 2-fold increase in infection rate, 0.002% (2/100,000),
with power = 80% and alpha = 0.05.20 Applying our own
recruitment rate and timeline as an estimate, 27,706 clinics
would be required to recruit the requisite total number of
participants. The large sample size makes it unlikely that such
a trial will ever be undertaken. We cannot conclude with
certainty that our schedule for data collection (i.e., telephone
surveys on Days 5 and 14) is adequate to capture the occur-
rence of infection. Based on accepted guidelines for adverse
event monitoring, however, a 14-day window appears to be
a reasonable timeline for the collection of information about
infection.21 In addition, follow-up periods between 5 and
14 days have been adequate in previous studies to identify
cases of cellulitis.22-24 Post-hoc analysis identified a longer
duration of redness for the alcohol group. The clinical impor-
tance of this isolated finding is unknown and future research
is recommended that systematically investigates vaccine and
patient factors associated with vaccine-associated adverse
events. Finally, while we expect similar results to be obtained
in other outpatient clinics with similar types of patients and
vaccination administration practices, we cannot generalize the
results to other settings whereby hygienic practices may differ.

There are numerous strengths of the study. Firstly, parti-
cipants were randomized to the groups, reducing selection
bias. Secondly, clinic staff, parents, children and researchers
obtaining outcome data were blinded to the treatment alloca-
tion, reducing measurement bias. Thirdly, the participants
were followed-up for 15 days post-vaccination and we used
globally accepted definitions for cellulitis and infectious
abscess. Fourthly, we included all vaccines being adminis-
tered, enhancing the generalizability of the results.

Despite the finding that alcohol skin cleansing may not be
needed, immunizers may find it difficult to part with this
step of the vaccine administration process.25 A similar phe-
nomenon has been observed with not aspirating before vac-
cine injection.26 In addition, some patients may not readily
accept omitting alcohol swabs either.27 This is exemplified
by 30% of excluded parents reporting that they were uncom-
fortable with not using alcohol swabs. However, initiatives
such as Choosing Wisely by the ABIM foundation are advo-
cating for reducing unnecessary procedures in health care
with evidence-based recommendations.13 These initiatives
demonstrate that with evidence and support from health
care providers, clinical practice can change.

Conclusion

This study demonstrated no evidence of a difference in the
incidence of delayed pain post-vaccination when skin cleansing
at the injection site was and was not done. There were no cases of
cellulitis or infectious abscess. These data should be taken into
consideration in vaccination administration policies.

Methods

Study design and setting

This was a partially blinded RCT conducted in a private out-
patient pediatric primary care clinic in Toronto, Canada.

Participants

Healthy children aged 0–18 years who qualified for vaccina-
tion in accordance with the Ontario Immunization Schedule
were eligible.28 Children were excluded if a parent was not
fluent in English or was unavailable for the 15 days post-
vaccination follow-up period, if they previously participated
in the study, had a documented allergy to isopropyl alcohol,
were taking antibiotics, or had a contraindication to vaccina-
tion according to national guidelines.4

Randomization procedures

Randomization was achieved offsite by a researcher not
involved in other aspects of the trial. A computer-generated
block randomization code was used to allocate each participant
in a 1:1 ratio to 1 of 2 treatments: 1) alcohol swab at injection
site (alcohol swab), or 2) alcohol swab adjacent to injection site
(control). The randomization code was kept in a secure location
that could not be accessed by study personnel. Treatment allo-
cation was concealed using sequentially numbered opaque
sealed envelopes (SNOSE) maintained at the clinic.

Study procedures

When children scheduled for vaccination arrived at the clinic,
parents (and children, if applicable) were asked if they were
agreeable to discussing the study. Those that agreed were
directed to a clinic-based research assistant that described
the study, answered questions and obtained signed informed
consent. Additionally, assent was obtained from children over
6 years of age. The study was approved by the University of
Toronto Research Ethics Board. The study was registered on
www.clinicaltrials.gov (NCT03131843).

Following recruitment, the clinic-based research assistant
obtained the next consecutive SNOSE and opened it to reveal
the treatment allocation; hence, the clinic-based research
assistant was not blinded. All other individuals were blinded,
including the pediatrician administering the vaccinations,
clinic staff, off-site research assistants, parents, and children.

The clinic-based research assistant was trained by one of the
study investigators (SM) on the anatomical location for vacci-
nation injections for children of different ages receiving differ-
ent vaccines prior to the commencement of the trial. After
obtaining consent and confirming the vaccines being adminis-
tered with the attending physician, the clinic-based research
assistant opened a commercial 70% isopropyl alcohol swab
packet (Antiseptic Isopropyl Alcohol Pad, LorisTM,
Lernapharma Inc., Montreal, Québec, Canada) and swabbed
the allocated site – either the vaccine injection site (i.e., swab
group) or adjacent to the vaccine injection site (i.e., control
group) (Figure 3) in a spiral motion starting from the center
outwards covering a circular area 2 inches in diameter for
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30 seconds, followed by a drying time of at least 30 seconds.1

The research assistant physically obstructed the view of any
other individual in the room, including the child, using his
body and the allocation envelope. A wristwatch was used to
time alcohol application and drying phases. For children receiv-
ing more than 1 separate vaccine injection, the same treatment
was used for all sites sequentially using the same swab.

Two pediatricians performed all vaccine injections. Upon
confirmation by the physician that a child was going to be
vaccinated, the vaccines were prepared by clinic staff as per
usual practice. The rubber stoppers of the vials were swabbed
with 70% isopropyl alcohol before the vaccines were drawn, as
recommended by national guidelines.4 They were labeled and
were given to the pediatrician for administration. Vaccines
were administered in a standardized manner according to
national guidelines other than the skin cleansing step.4 The
clinic-based research assistant observed the vaccination and
verified that the vaccine was administered according to the
allocated treatment.

Follow-up procedures

Parents assessed the injection sites and recorded local skin reac-
tions (pain, redness, swelling, warmth and spontaneous drainage
of pus from the injection site) daily using a paper diary for 15 days
post vaccination (Day 0–14).19 Written and oral instructions were
provided. Cellulitis and infectious abscess were diagnosed by
a pediatrician blinded to group allocation using the Brighton
Collaboration criteria (Table 3).29,30 Criteria for Level 2 of diag-
nostic certainty were accepted for both cellulitis and infectious
abscess as aspiration of the injection site was not part of routine
practice at the study site. If infectious abscess was suspected,

however, parents would be asked permission for an aspirate.
Parents returned the diaries by mail, fax, scan, email or drop-off
at the clinic.

Off-site research assistants blinded to group allocation tele-
phoned parents 24 hours (Day 1), 5 days (Day 5), and 14 days
(Day 14) post-vaccination and inquired about the presence of
local skin reactions. If any symptoms were present on Days 5 or
14, parents were asked to return to the clinic with their child for
a consultation. Parents could contact the clinic or research staff if
they had any questions or concerns at any time.

A safety committee comprised of an academic pediatrician,
clinical pharmacologist and statistician was established to
review safety data and provide recommendations.

Study outcomes

Feasibility
Feasibility of the trial was determined using four a-priori criteria:
1) recruitment, 2) compliance, 3) suitability of follow-up proce-
dures, 4) other procedural issues. Recruitment was considered
successful if completed within 12 months and 50% or more of
the eligible population was recruited. Compliance with protocol
procedures was defined as 75% or more of participants with
complete outcome data (i.e., 3 follow-up phone calls and the
diary returned). The natural time course for local skin reactions
was used to assess whether the current approach of calling parents
onDays 1, 5, and 14was acceptable.Day 5was determined a-priori
to be the time when local skin reactions should resolve, and
infection symptoms commence.29 Hence, any parent reporting
local skin reactions on Day 5 was asked to return to the clinic
with their child for a consultation. The number of individuals who
returned to the clinic was recorded. Qualitative comments were
obtained regarding the study procedures. Parents were also asked
to comment on the burden of the study procedures. In the event
that cellulitis or infectious abscess was suspected, parents were
asked about acceptability for their children to undergo an invasive
procedure (aspiration of the injection site) to aid in the diagnosis.

Incidence of local reactions and infection
The incidence of local skin reactions (i.e., delayed pain, redness,
swelling, warmth to touch, spontaneous drainage of pus) and
infection post-vaccination was calculated using data from the
returned diaries and follow-up telephone interviews.19 Data miss-
ing from diaries was supplemented with telephone diary data for
Days 5 and 14. Follow-up telephone interviews were used to
identify any adverse events that required a consultation and to
corroborate diary data.

The percent agreement between diary and interview data
was calculated as a measure of reliability of parent reporting.

Sample size calculation and statistical analysis
The sample size calculation was based on a secondary (surro-
gate) outcome, incidence of delayed pain, as it was not feasible
to recruit a sufficient number of participants to answer our
primary outcome of skin infection. We recruited 85 partici-
pants per group (170 altogether) to allow us to detect
a difference in the rate of delayed pain (i.e., pain in the
hours to days post-vaccination) over the time course of the
follow-up of 43% vs. 65% in the swab vs. control groups (i.e.,

Intramuscular 
injection

Intramuscular 
injection

Subcutaneous 
injection

Figure 3. Diagram depicting injection sites and cleansing locations.
The arrows indicate where the vaccines were injected. Swabbing of alcohol
occurred in filled circles (alcohol swab) or empty circles (control). Modified
from Vaccine, Vol.25/31, Halperin S, Kohl KS, Gidudu J, Ball L, Hammer SJ,
Heath P, Hennig R, Labadie J, Rothstein E, Schuind A, Varricchio F, Walop
W. Cellulitis at injection site: case definition and guidelines for collection,
analysis, and presentation of immunization safety data, 5818, Copyright (2018),
with permission from Elsevier.
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50% increase, considered a clinically significant difference),
with power = 80% and alpha = 0.05 and accounting for drop-
outs and missing data. The incidence of local skin reactions
was compared between groups. Infection was considered for
local skin reactions present on or after Day 5 only. Post-hoc
analysis included examining the duration of local skin reac-
tions between groups. In addition, we examined the associa-
tion between incidence of local skin reactions and the
following three factors: group allocation (swab vs. no swab),
type of vaccine (live vs. other), and vaccine frequency (fre-
quently administered vs. other). Demographic and outcome
data were compared using t-test, χ2 test, or logistic regression,
as appropriate. SPSS version 24 (IBM, Armonk, New York,
United States) was used to analyze the data. A p-value <0.05
was considered significant.
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Table 3. Brighton collaboration case definitions of cellulitis and infectious abscess.

Cellulitis1 Infectious abscess2

Level 1a of diagnostic certainty
At least three of the following four signs/

symptoms:
– Localised pain or tenderness (pain to touch);
– Erythema;
– Induration or swelling;
– Warmth;
AND
– Reaction is at the injection site; AND
– Laboratory-confirmation by culture.
If known, exclusion criteria are:
– Spontaneous rapid resolution; AND/OR
– Fluctuance.
Level 1b of diagnostic certainty
– A diagnosis of cellulitis by a qualified health

care provider; THAT IS
– At the injection site; AND
– Laboratory-confirmation by culture.
If known, exclusion criteria are:
– Spontaneous rapid resolution; AND/OR
– Fluctuance.

Level 1 of diagnostic certainty

– Spontaneous or surgical drainage of material from the mass;
AND

– Laboratory confirmation (Gram stain, culture or other tests) of microbiological organisms with or without
polymorphonuclear leukocytes in material drained or aspirated from mass.

Level 2 of diagnostic certainty
At least three of the following four signs/

symptoms:

– Localised pain or tenderness (pain to touch);
– Erythema;
– Induration or swelling;
– Warmth;
AND
– Reaction is at the injection site;
AND
– Has been diagnosed by a qualified health

care provider.

Level 2 of diagnostic certainty
– Spontaneous or surgical drainage of purulent material from the mass;

OR

– Collection of material diagnosed by an imaging technique (e.g., sonogram, CT, MRI, or other modality) or
fluctuance;
AND

– Localized sign(s) of inflammation including at least one of the following: erythema, pain to light touch, or
warm to touch at the injection site;
AND

– Resolution/improvement temporally related to antimicrobial therapy
Abscesses of infectious etiology may be accompanied by fever and/or regional lymphadenopathy.

1Halperin S, Kohl KS, Gidudu J, et al. Cellulitis at injection site: Case definition and guidelines for collection, analysis, and presentation of immunization safety data.
Vaccine. 2007;25:5803–5820.

2Kohl KS, Ball L, Gidudu J, et al. Abscess at injection site: Case definition and guidelines for collection, analysis and presentation of immunization safety data. Vaccine.
2007;25:5821–5838.
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