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This manuscript addresses an important topic; whether patients with reported 
penicillin allergy can be investigated in a primary care setting, by oral provocation. 
However, there are several issues that need to be addressed in order for this study 
to answer this question reliably. 
Thank you for your positive comments! 
 
Major issues 
 
This study investigates the immediate outcome of penicillin oral provocation 
testing, but only few of the patients tested (11%) had a previous immediate 
reaction. In patients with a previous history of a delayed reaction an extended 
home provocation challenge is advised – which was not performed. 
Thank you for your comments. We agree that a prolonged oral challenge at 
home is reasonable. But previously published data (Mills et al., 2016) 
suggests that the majority of patients who tolerated the initial oral challenge 
tolerated a full course of penicillin later. We did not feel a longer oral 
challenge was indicated and may have led to other side effects such as C. 
difficile. 
 
All patients were challenged with amoxicillin but no information is provided on the 
type of penicillin that patients reacted to in the first place. Reactions to penicillin 
antibiotics are commonly due to side chains, so the index antibiotic needs to be 
tested in order to safely exclude hypersensitivity.  
Thank you for your comments. In Canada, the vast majority of outpatient 
penicillin prescriptions are for amoxicillin. So most patients had original 
reactions to amoxicillin. We understand that European studies have used 
other penicillin products. The side chain issue may be important clinically. 
As noted the vast majority of patients in Canada has amoxicillin as the 
penicillin of record. So if the patient tolerates amoxicillin, we presume no 
other penicillin allergy. 
 
According to figure 1 part of the exclusion criteria for this study was IgE-mediated 
symptoms. This contradicts the fact that 11% of included patients had an 
immediate reaction to penicillin. 
Thank you. We agree. The paper has been modified. 
 
Only a very low incidence of reactions was seen by oral provocation testing, which 
was likely due to the stringent exclusion criteria applied. Patients with severe/ 
moderate reactions and even those with reactions of unknown severity or a 
complex reaction history were excluded. This is not clear from the text. 
Thank you. We have modified the paper to clarify these issues. We excluded 
high risk patients. This should lead to more wide spread and safe OPCs 
being performed in private practice. 
 



Minor issues 
 
Introduction/ Line 36: Skin testing for penicillin does not offer a poor clinical 
predictive value. 
Thank you. We will reference the data supporting this comment from Mills et 
al. (2016). 
 
Methods /Setting and Participants: Were patients with acute generalised 
exanthematous pustulosis, or drug reaction with eosinophilia and systemic 
symptoms also excluded? 
Yes they were excluded. This part of the text has been modified. 
 
Methods: According to the study questionnaire, patients reporting difficulty 
breathing, wheezing, swelling of the lips, tongue, face, vomiting, loss of 
consciousness, fainting, near fainting, or abdominal pain were excluded from the 
study. Not all these symptoms translate into anaphylaxis, which needs to be 
clarified in the text. 
Thank you. We have clarified this in our inclusion criteria in our Methods. 
 
Methods /Line 34: Were patients with a suspected reaction to multiple concurrent 
medications (including penicillin) also excluded? 
They were not excluded. The Methods text has been modified. 
 
Results section: the type of reaction that patients had needs to be clarified. Was it 
a remote history of a reaction, e.g. in childhood? What were the symptoms? What 
was the time-interval for symptoms onset? Did these factors play any role in the 
outcomes? 
Thank you for this comment. We agree that this information would be 
interesting to add to our paper, but the majority of patients did not recall the 
specific dates or ages of the original reactions. Therefore, we would prefer to 
leave this information out of the paper. Given the low reaction rates, we do 
not believe we could comment on these as factors associated with the OPC 
outcome. 
 
Results section/ Reaction 2: this patient developed a sensation of swollen /sore 
throat and itching of her lips. No objective signs so should have been classified as 
negative according to the study protocol (“subjective symptoms alone not sufficient 
to diagnose a reaction”). 
We included this patient. We felt this was most conservative approach. 
 
Table 1:  10% of patients had a personal history of an immediate reaction to 
penicillin- this contradicts the text, where it is mentioned as 11%. 
Thank you for this comment and the text has been corrected. See Table 2 
now. 

Reviewer 2 Philip Lam 
Institution Infectious Diseases, Sunnybrook Health Sciences Centre, Toronto, Ont. 
General comments 
(author response in 
bold) 

In this manuscript, Dr. Gateman and colleagues describe their experiences with 
oral amoxicillin provocation challenge in patients with a low-risk amoxicillin allergy 
history. This report contributes to the literature by demonstrating the feasibility of 
carrying out oral provocation challenges in the primary care setting. Given the 
relatively low resource requirements needed for oral provocation challenges, this 



intervention has significant potential to be adapted to other primary care settings. 
The authors should consider the following suggestions to further improve the 
quality of their manuscript: 
Thank you very much for the kind comments. We agree with the comments 
as the implementation of this low risk procedure in primary care may lead to 
improvements in public health and individual’s health. 
 
1)      In the Introductory paragraph, the author compares and contrasts T-cell 
versus Ig-E mediated reactions. T-cell lymphocyte mediated reactions typically 
occur on the time course of days, whereas IgE-mediated reactions can occur 
within minutes to hours (Shenoy ES, JAMA 2019). The authors should consider 
adjusting their descriptions of these reactions. 
Thank you. We have corrected the text and incorporated this reference. 
 
2)      At the end of the first paragraph of the Introduction, the authors should also 
highlight the risk of increased adverse events (MacFadden DR, Clin Infect Dis 
2016), drug-resistant organisms, and C. difficile (Macy E, J Allergy Clin Immunol 
2014) in addition to decreased efficacy and increased cost with alternative 
antibiotic therapies. 
Thank you.  We have modified the text using these two references. 
 
3)      The title of the manuscript “Oral provocation challenge for low risk amoxicillin 
allergy in primary care” suggests that the patient population were only those with a 
history of allergy to amoxicillin specifically. However, in the “Settings and 
Participants” section, the authors state “Patients were recruited after returning a 
self-reported allergic reaction intake survey, and excluded if found to have 
received penicillin recently…”. The authors should clarify whether reported 
amoxicillin allergy, penicillin allergy (or both) were included in the study. If both 
were included, the breakdown of antibiotic type would be useful to include in Table 
1. 
Most patients had amoxicillin allergy reported. Although not confirmed in 
large studies, most patients who tolerate amoxicillin will tolerate other 
penicillins, but both were included. The oral challenge was given with 
amoxicillin. Table 1 has been retitled Table 2. 
 
4)      If the authors only included patients with amoxicillin allergy, what was the 
rationale for excluding those with penicillin allergy? If the authors only included 
patients with amoxicillin allergy only, then the manuscript should be updated to 
replace any mention of penicillin with amoxicillin. 
The majority of patients in Canada receive amoxicillin as “penicillin”. We did 
not exclude patients with penicillin allergy. 
 
5)      In the Setting and Participants section, the authors state that patients were 
“excluded if found to have received penicillin recently without any reaction or had a 
prior reaction consistent with anaphylaxis, Stevens-Johnson syndrome, or toxic 
epidermal necrolysis”. However, in Figure 1 it appears that patients with urticaria, 
angioedema or bronchospasm were also excluded. The authors should clarify 
whether these patients were indeed excluded. 
Thank you. Patients with urticaria, angioedema were not excluded. Patients 
with more significant systemic reactions were excluded. The Methods 
section and Figure 1 have both been modified. 



 
6)      The authors state that “Patients were recruited after returning a self-reported 
allergic reaction intake survey”. Were these patients identified by primary care 
physicians within the NPFHT roster, or were outside referrals also accepted? How 
were patients approached? Were the primary care physicians asked to only refer 
low-risk patients based on Figure 1 protocol? What was the response rate for the 
survey? If the study was limited to patients served by the NPFHT, are the authors 
able to provide an estimate of how large the NPFHT practice is, and how many 
patients in the NPFHT have a reported penicillin/amoxicillin allergy? This 
information would help provide perspective for other primary care teams who are 
thinking of implementing something similar in terms of expected volume of 
patients. 
Thank you. The patients were from our primary care practice or referred by 
other family physicians. We have added further information to the Methods 
describing our inclusion criteria, and now attach Appendix 1 to provide more 
background information about the NPFHT and Allergy Clinic in specific. 
 
7)      Please share with the reader a bit more about the Primary Care Amoxicillin 
Allergy Clinic. How many days per week did this clinic run? Did the primary care 
physician complete any additional training with regards to allergy/immunology or 
oral provocation challenges? Was the clinic staffed by only one physician? Was 
nursing support also available? Please also provide some information on what 
medications were available in the event of an allergic reaction (e.g. epinephrine, 
dimenhydrinate, salbutamol, corticosteroids?) 
Thank you for this comment.  Again, we have modified the Methods section 
and added Appendix 1 to provide more background information about the 
NPFHT and Allergy Clinic in specific. 
 
8)      In the Measurements section, the author states “The primary outcome of 
interest was the frequency and type of reaction to OPC”. The primary outcome is 
appropriately addressed in the Abstract “A total of 103 patients were studied… Of 
the 99 patients, 97% completed with OPC with no reaction”. However, this 
important piece of information is not clearly stated in the Results section. This 
should be one of the most important points to convey to the reader. 
Thank you. We have revised the wording of the first two sentences of the 
Results section as follows: 
Between November 20, 2017 and October 1, 2019, a total of 103 patients were 
studied, including 97% (n=99) who completed the OPC with no reaction. Of 
these 99 (n=72 (72.7%) females), the average age was 28.3±21.1 years. In 
total, 42.3% (41/97) were paediatric patients (mean age 8.0±4.0) years (Table 
2). 
 
9)      In the Oral Provocation Challenge Protocol section, the authors state 
“Patients were informed it was safe to receive future prescription of penicillin if 
clinically indicated”. Were patients also informed that they could take other beta-
lactams (amoxicillin, cephalosporins, etc)? Was the medical chart and pharmacy 
records updated with their allergy test result? De-labeling of a previously reported 
allergy is an equally important aspect to consider. If this was not done, the authors 
should acknowledge this as a potential area for improvement. 
Thank you for this comment.  We have updated the text regarding the 
Challenge Protocol to clarify our de-labeling actions and patient information. 



 
10)     In the Abstract, the author states, “A total of 103 patients were studied… Of 
the 99 patients, 97% completed with OPC with no reaction”. What happened to the 
4 patients who were not tested? Were these patients excluded based on the 
Figure 1 protocol, or did they refuse testing? The authors should clarify this point. 
Thank you for this question.  We have clarified our inclusion criteria in our 
Methods section.  Those 4 patients attended the clinic for assessment, but 
were not eligible for OPC (did not truly have a penicillin allergy, or had 
recently been exposed to and tolerated a full course of penicillin).  We will 
include only the patients who were tested as we intend to study that group 
specifically.  
 
11)     The authors reported an average wait time of about 2 months, which is 
significantly shorter compared to allergy clinic assessment wait times. 
Nonetheless, the authors should comment on why there was a 2 month delay from 
review of intake to date of testing. Was it related to the limited number of 
appointment slots in each clinic? Was it because the clinic was only staffed by one 
physician? I think the readers would find it interesting to know what the 
“bottlenecks” were in triaging and running the Primary Care Amoxicillin Allergy 
Clinic. 
Thank you for this comment.  While we did not measure factors that would 
influence delay to testing, the authors could certainly speculate.  We would 
be very keen to share these sorts of experiences and challenges; however, 
we believe this cannot be adequately discussed within the word limit of this 
publication.  We have added some clarification regarding the frequency of 
the clinic to help add context to the wait time (once monthly clinic, 2 month 
wait represents 1 or 2 missed clinics) 
 
12)     In the Results section (paragraph 2), the authors perform a logistic 
regression looking at the impact of gender on family history of penicillin allergy. 
The main focus of this paper is describing the outcome of oral provocation 
challenges, so these results feel out of place. Knowing that females had a lower 
odds of a family history of penicillin allergy does not significantly change the 
interpretation of the study results or how these patients should be approached. 
Similarly in paragraph 3 of the Results section, the authors comment on the 
association between demographic characteristics and personal history of 
immediate penicillin reaction. I am not sure what the utility of this analysis is. I 
would consider removing both of these paragraphs. The one analysis that I would 
be interested to know is whether there were any factors that would have predicted 
a positive OPC reaction, but I suspect the sample size is too small to draw any 
conclusions. 
At the request of Reviewer 2, we have removed the logistic regression 
analyses, and the corresponding table (Table 2) from the revised version. 
Regrettably, the sample size was too small to rigorously consider any 
factors that would have predicted an OPC reaction. We have added a 
sentence to this effect in the limitation. 
 
13)     In the Results section, the authors report the average wait time for the 3 
individuals who had a reaction to the OPC. Why was this specific analysis 
completed? I am unclear as to how this adds to the interpretation of the study. I 
would consider removing the statement. 



Thank you for this suggestion. At Reviewer 2’s request, we have removed 
this statement. 
 
14)     The authors should consider including a paragraph in the Interpretation 
section on their overall experiences with the Primary Care Amoxicillin Allergy 
Clinic. What were the challenges and lessons learned? What was the overall cost 
and time commitment to this program? Is the program sustainable? 
Thank you.  As we mention in Comment 11 above, we agree with the 
reviewer, but due to our paper approaching the maximum word count, we 
prefer to leave this point out of the paper. 
 
15)     Since the ultimate goal of OPC is to improve the use of beta-lactam 
antibiotics as 1st line therapy, I think it would be very impactful to demonstrate 
whether the 96 patients who passed their OPC went on to actually receive beta-
lactam antibiotics. Something to consider once more time has elapsed from the 
study period. 
Thank you for this suggestion.  We agree that this should be addressed. We 
will consider another analysis of these patients later to see if they did 
receive beta lactams.  We have added this follow-up idea to our 
Interpretation and Limitations section. 
 
16)     The authors state that there may be potential application for OPC in pre-
operative patients. Cefazolin (the surgical prophylaxis antibiotic of choice in most 
surgeries) can be safely given in patients with true penicillin allergy due to lack of 
cross reactivity (it possesses a structurally different R1 side chain) without the 
need for skin testing or OPC. (Lam PW, Clin Infect Dis 2020). 
We agree. This protocol is in use in some centers in Canada. 
 
17)     I would suggest removing “Reaction” and “Reaction grade” from Table 1, 
since these are not technically demographic features of the study population. This 
data relates to the primary outcome, and can be explained in the text alone in the 
Results section (see point #8) 
At Reviewer 2’s request, we have removed “Reaction” and “Reaction grade” 
from Table 1, but retained this information in the text alone. 
 
18)     It would be interesting to provide a breakdown of the reported allergic 
history in Table 1 (i.e. how many had rash, or other benign reactions, like 
headache, dizziness, etc). 
Thank you for this comment. We agree that this information would be 
interesting to add to our paper, but the majority of patients did not recall the 
specific dates or ages of the original reactions. Therefore, we would prefer to 
leave this information out of the paper. More than 50% of patients reported 
some type of rash.  Our data extraction tool did not include these different 
symptoms.  Given the low reaction rates, we do not believe we could 
comment on these as factors associated with the OPC outcome. 
 
19)     The authors should consider removal of Table 2, as it does not significantly 
contribute to the interpretation of the study (see point #12). 
At the request of Reviewer 2, we have removed the logistic regression 
analyses, and the corresponding table (Table 2) from the revised version. 
 



20)     In Figure #1 protocol, there is a clear distinction between the triage pathway 
for urticaria (Avoid penicillin, offer referral to allergist) and rash (Oral provocation 
challenge). However, in the Amoxicillin Allergy Survey, there is no section for the 
patient to report “hives” or “urticaria” – only “Rash”. How was the physician able to 
discern urticaria from rash based on the allergy survey? Patients will often not 
know the difference between the two and will report their reaction as a rash. 
Thank you for this comment.  We have modified the Methods section as well 
as Figure 1 to clarify this.  The difference was not evident by our survey, but 
clarified during the clinical interview, and recorded in the consultation note 
when possible to distinguish. 
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