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Objectives

 Review the current recommendations for 
influenza vaccination for Health Care Providers

 Understand the implications of egg allergy on 
those who are to receive the influenza 
vaccination

 Discuss the state of the art in evaluating 
penicillin allergy 
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It begins sometime in October…

 In the Physician’s lounge a colleague comes up 
to you and says:

 “Bryan:  I’m allergic to eggs and can’t take the flu 
vaccine.  Can you sign an excuse for me so that I 
don’t have to get the flu vaccination this year?”

 The real questions:

 Is egg allergy a contraindication to influenza 
vaccination?

 Do I really have to take the influenza vaccination?
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Why is Influenza vaccination 
for Healthcare providers an issue?

 Annual influenza vaccination is recommended for 
health care personnel, including physicians, 
nurses and other workings in inpatient and 
outpatient care settings, medical emergency 
response workers such as paramedics and 
EMTs, and employees of nursing home and long 
term care facilities who have contact with 
patients or residents.

 Many facilities now have requirements for 
annual influenza vaccination for credentialing.

 Thus…. The request for a medical exemption.
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How do we approach this potentially 
spurious request?

 This is a friend who we have known for years…  
We share patients.

 Ask if s/he has ever had a reaction to an 
influenza vaccination

 And conversely, if s/he has ever received an 
influenza vaccination without having a reaction.

 “A previous severe allergic reaction to influenza 
vaccine, regardless of the component suspected 
of being responsible for the reaction, is a 
contraindication to future receipt of the vaccine.”*
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Egg allergy and influenza vaccination

 If s/he has not had a reaction to the Influenza 
vaccine…

 For the sake of collegiality, ask the details of the 
reaction to egg

 Severe reaction to egg AND to egg baked into 
other items; evaluated and verified

 Moderate to severe reaction to egg, but able to 
tolerate egg baked into other items

 Mild reaction to egg
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Egg Allergy and Influenza vaccination

 CDC recommendations (2017-2018):

 Egg allergy (only hives after exposure to eggs);  
should receive any licensed and recommended 
flu vaccine.

 Egg allergy involving symptoms other than hives 
(angioedema, respiratory distress, 
lightheadedness, or recurrent emesis; or who 
required epinephrine) may similarly receive any 
licensed and recommended flu vaccine.  The 
selected vaccine should be administered in an 
inpatient or outpatient medical setting and 
supervised by a health care provider who is able 
to recognize and manage severe allergic 
conditions.
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Egg Allergy and 
Influenza vaccination

 “Influenza vaccine recipients with egg allergy are 
at no greater risk for a systemic allergic reaction 
than those without egg allergy.  Precautions, 
such as choice of a particular vaccine, special 
observation periods, or restriction of 
administration to particular medical settings, are 
not warranted and constitute an unnecessary 
barrier to immunization.  Vaccine providers and 
screening questionnaires do not need to ask 
about egg allergy status of recipients of influenza 
vaccine.”
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Time Magazine

 February 5, 2018

 “Flu complacency 
is killing us.”

 “…less than half of 
young Americans 
get the flu shot, and 
1 in 5 millennials 
believes the long 
disproved myth that 
vaccines can cause 
autism.”
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Vaccination Hesitancy

 There is still an incredible distrust of 
vaccinations, in spite of all the good they do.

 Many people, even physicians, want to avoid 
vaccinations if possible.

 We need to be prepared to discuss these 
vaccine questions and myths appropriately and 
with science.

 Google “vaccines”:  ~26M hits

 Google “vaccines no”: ~17.2M hits
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As you get a cup of coffee

 One of the orthopedic surgeons asks you about 
his patient with a history of allergy to penicillin

 He asks:

 I have a patient who needs prophylactic 
antibiotics but has a history of penicillin allergy.

 Is it safe to use a cephalosporin? 

 He goes on to say that he has many patients with 
a history of penicillin allergy – is there some way 
you can help me with these patients.
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What is the reality of the history of allergy to 
penicillin

 There is much confusion regarding the patient 
with a history of allergy to penicillin.  

 There are two specific questions here:

1. Can penicillin allergic patients take 
cephalosporin?

2. What can be done about the large number of 
patients with penicillin allergy on their charts?

Is this real or spurious?

How can I tell the difference?
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Background
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Beta Lactam antibiotics are common

 2011:  PCN & Cephalosporins are top 2 classes 
of antibiotics in US

 60% in US;  55% Globally

 2017:  34 Beta Lactam compounds approved by 
FDA, including 18 cephalosporins

 Patient reported allergy to PCN is reported to be 
from 8-15%
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Penicillin Allergy is Poorly Understood

 PCN allergy is over-reported

 PCN allergy testing has shown that approximately 
90% of patients with reported history of PCN 
allergy can safely take penicillin.

 On the other hand

 Allergy Vigilance Network:  European Registry of 
recorded drug induced severe anaphylaxis 
reports:

 42.6% of cases between 2002-2016 were from 
beta-lactams

 Take home point:  beta-lactam allergy is over 
reported, BUT can cause life threatening allergic 
reactions
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Your patient says s/he has a PCN allergy

 The diagnosis of PCN allergy is like used bubble 
gum:

 Often carelessly placed where it doesn’t belong

 Difficult to scrape off once it is there.

 We often don’t understand how it got there.
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Beta-Lactam X-reactivity

 Penicillin and Cephalosporins 
share a beta-lactam ring (shown 
in blue)

 What is known & still unknown

 Early studies:  Penicillin 
physically contaminated 
cephalosporins leading to falsely 
high cross reactivity estimates

 Leads to current FDA estimate of 
up to 10%

 Current data support 2-5% cross 
reactivity
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 “The myth that a high rate of cross-allergy between PCN and 
cephalosporins needs to be exposed so that patients who need 
cephalosporins will be given them whether or not they have a history 
of PCN allergy.”  Physicians should note that patients with true PCN 
allergy are at slightly increased risk of an allergic reaction when 
given any antibiotic.”

West J Med. May 2000;172:341
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Cross reactivity among beta-lactams

 Cross reactivity can be on the 
basis of the beta-lactam ring OR 
on the R1 or R2 side chain.  

 Ampicillin and cephalexin have 
identical R1 side chains

 Carbapenems are unlikely to cross 
react with PCN or cephalosporins

 Monobactams do not cross react 
to PCN or most cephalosporins

 Aztreonam and Ceftazidine
have an identical R1 side chain
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R1 and R2 Structural Similarities
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Is it safe to use a cephalosporin in a PCN 
allergic patient?

 “The notion that PCN-allergic patients must avoid 
all cephalosporins because of potential cross-
reactivity should be dismissed as a myth.  Cross-
reactivity between PCN and cephalosporins
occurs rarely and when it occurs it is due to 
similarity in the R1 side chain of the molecules.”

 “Carbapenem and monobactams are beta-
lactams but their molecular structure is 
sufficiently dissimilar from thos of penicillins and 
cephalosporins that cross-allergy among these 
molecules would not be predicted.”
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Side Note:  Cephalosporin Allergy

 Must this patient avoid all cephalosporins?  All 
beta-lactams?

 “The notion that a patient allergic to a specific 
cephalosporin must avoid all cephalosporins
because of cross reactivity among the molecules 
should be dismissed as a myth.  Cross-reactivity 
between cephalosporins occurs rarely and when 
it occurs it is due to similarity in the R1 or R2 side 
chain of the molecules.”
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Approach PCN allergic history
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 Approach #1:  All to often used – accept history of 
PCN allergy at face value.  Write PCN allergy in 
the chart.  Avoid all beta-lactams

 Approach #2:  Get a good allergic history and 
review its implications with the patient

 What was the reaction?

 What was the drug in question (as specifically as 
possible)

 When was the reaction?  How long ago AND how 
long after starting to take the medication?

 Has the patient taken the drug since the original 
reaction?  What happened?

 Has the patient taken related drugs?  What 
happened?



Results of your history of allergies

 If it is clear that this is not a history consistent PCN 
allergy, don’t document PCN allergy in the chart.

 For example:  Patient says s/he had GI upset with 
PCN or headaches after taking PCN

 Explain to the patient the consequences of having 
such an allergy listed in the chart, and explain why 
you do not believe it is an actual allergy

 Document your thinking and the discussion with the 
patient in the chart.

 If the patient had a clear anaphylactic reaction to a 
beta-lactam, don’t just document PCN allergy or 
beta-lactam allergy.  

 Document specific medication and reaction
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Medicolegal risks are a concern

 “The risks of medicolegal prosecution are always 
a concern for clinicians and part of the decision-
making paradigm.  It should be recognized that 
patients with a bona fide allergy to a beta-lactam 
antibiotic may experience an allergic reaction to 
a different beta-lactam antibiotic as an 
independent hypersensitivity reaction that is not 
related by cross-allergy.  The old adage, ‘true, 
true and unrelated’ can and does occur in 
patients.”

 Important to explain your thinking to your patient
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PCN Allergy

1. Is clinically important

2. Is common

3. Is over diagnosed 
(over documented)

4. It can cause serious 
reactions

5. Can cause longer 
hospital stays, higher 
costs and worse 
outcomes for 
patients

6. Skin testing is 
available and has 
high negative 
predictive value
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How can an allergist help?

 Well trained allergy immunology specialists have 
varying levels of comfort with drug allergy.

 Talk to your local allergists to find one who is 
comfortable with PCN and cephalosporin drug 
testing and challenge.

 PCN skin testing available

 Pre-Pen FDA approved in September 2009

 Negative testing followed by oral challenge with 
amoxicillin

 Cephalosporin skin testing can be done, but is not 
FDA approved or standardized
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Routine Allergy Consult for evaluation of 
PCN allergy

 Your allergist should:

 Take and document a very good allergy history

 IF PCN allergy is spurious, provide the 
documentation to take the diagnosis off the chart.

 IF PCN allergy is possible:

 Skin testing

 Negative:  oral amoxicillin challenge
 Challenge negative – remove PCN allergy

 Explain to patient what a negative test means

 s/he is not allergic to PCN or cephalosporins

 But could still have a reaction – there is no guarantee that 
s/he won’t develop a new allergy

 Positive Document the reaction
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Emergency Consult for Evaluation of  PCN 
Allergy

 Your hospitalized patient needs PCN, but has 
PCN allergy on the chart.

 What can an allergy consult provide?

 Good history and the potential to take the allergy 
off the chart.

 If there is time, possibility of inpatient PCN skin 
testing and oral challenge with amoxicillin – take 
the allergy off the chart.

 Confirm allergy: positive test 

 Confirm potential allergy:  consistent history 
without being able to do testing
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PCN allergic patient who must have PCN

 Allergist will nearly always request an ID consult 
to verify that the patient must have PCN and 
there are no viable alternative antibiotics. 

 If alternative is used, patient should have skin 
testing on routine basis after discharge

 Verified allergy or consistent history

 PCN desensitization (done in a matter of hours)

 Begin with very dilute drug, gradually build to 
therapeutic dose, then continue normally

 Protects only as long as drug is given at least daily; 
it conveys no long term protection

 Patient should have skin testing on routine basis 
after discharge
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Summary

 Influenza vaccinations are important and can be given to 
egg allergic individuals

 Penicillin allergy is still complicated

 Over diagnosed and over documented

 Potential cross reactivity between PCN and 
cephalosporins is overstated in the older literature
 Side chain cross reactivity must be taken into account

 PCN skin testing is available and provides high 
negative predictive value

 PCN allergy history should be evaluated and 
potentially removed in order to provide better 
antibiotic stewardship and better clinical outcomes
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