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ABSTRACT

Individual approaches to the diagnosis and management of penicillin allergy are practiced by clinicians.
This cross-sectional survey of physicians was aimed at exploring their ways of dealing with diagnosis and
management of penicillin G allergy. Of the 235 respondents, 63% believed patients’ self-reported history
of penicillin allergy and avoided using penicillin G; 97% do so for patients whose allergic status was con-
firmed with positive skin test results. Researchers insist on skin testing for patients claiming penicillin al-
lergy and for those whose allergic status was confirmed with positive skin test results, before considering
antibiotic substitution, in an attempt to minimize the development of multi drug resistant pathogens. Un-
due concern about penicillin allergy may negatively influence the therapeutic outcome of rheumatic fever
and syphilis. Repeated skin testing is recommended before each subsequent course of penicillin G, even
in patients who have tolerated it before which was practiced by an appreciable number (89%) of our re-
spondents. Epi cutaneous followed by intra dermal routes with major and minor determinants have been
recommended for penicillin G skin testing. 100% of our respondents skin tested by intra dermal route
alone, using penicillin G and its repository preparations before injecting the respective full dose prepara-
tions. Legal problems arising from serious clinical outcomes of penicillin allergy may pose a threat to the
physician of losing self esteem in the society forcing him to be overcautious with its use. Educating both
the public and health care providers is necessary in this regard.

Keywords: Penicillin allergy, Hypersensitivity reaction, Penicillin skin testing, Drug induced anaphylaxis,
Resensitization

Penicillin G(PnG) one of the most useful antimicro-
bial drugs, is relatively inexpensive and non toxic, but is
the most common cause of drug induced anaphylaxis
and drug induced allergic reactions, in general [1]. Peni-
cillin can cause many different types of allergic reac-
tions, from minor drug rashes to fatal anaphylaxis. The
reported incidence of penicillin allergy ranges from 1-
10%, the true incidence of life threatening anaphylactic
reactions ranging between 0.004-0. 015% [2]. Skin test-
ing with the penicillin skin test reagents has proven to
be very reliable in predicting the risk of anaphylactic
reactions with penicillin [1]. Patient alleged penicillin
allergy may adversely impact the emergence of antibi-
otic resistance and the health care costs. Several re-
searchers emphasize on skin testing before considering
antibiotic substitution in such patients [1,3]. It is
claimed that allergy to penicillin is not lifelong, patients
with penicillin allergy tend to lose sensitivity over time
and also that negative skin test does not guarantee safety
to take repeated courses of penicillin [1,4]. However,
definitive practice guidelines concerning PnG allergy

management is still lacking and individual approaches
are being practiced [5]. Hence this survey was con-
ducted to investigate how our clinical practitioners
manage with the dilemmas related to diagnosis and
management of PnG allergy.

MATERIAL AND METHODS

In this cross-sectional survey, we distributed the
questionnaire to the clinicians (N=250) of the town,
after confirming that they use/ prescribe PnG injections.
The questionnaire that was in English language carried
five questions pertaining to their approach to PnG al-
lergy, along with the response options. The questions
were framed based on the available literature about
penicillin allergy. Initially, the questionnaire was dis-
tributed to 10 clinicians, and based on their queries and
response, questions were reframed and the final revised
version was administered as the survey instrument. Per-
centage of respondents choosing each option was calcu-
lated.
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1. Which of the following penicillin G preparations you use / prescribe

A. Crystalline penicillin
B. Procaine penicillin
C. Benzathine penicillin

2. When your patient gives history of allergy to penicillin G
A. Will you totally avoid penicillin G in that patient OR
B. Confirm allergic status with skin testing
3. In patients whose allergic status to penicillin G is confirmed with positive skin

Test results

A. Will you avoid future use of penicillin G OR
B. Attempt skin testing, whenever penicillin G is indicated
4. In patients who have tolerated penicillin G previously, do you repeat skin testing before each subse-

quent course of penicillin G injections

A.YES B. NO

5. Tick the appropriate skin test preparation and the route you administer before injecting

The three preparations of penicillin G

Test Dose preparation Full Dose treatment used
used Crystalline penicillin Procaine peni- Benzathine  peni-
cillin cillin
Crystalline penicillin
Procaine penicillin
Benzathine penicillin
Benzyl penicilloyl +
Crystalline penicillin
Route of test dose Prick / Scratch Prick/ Scratch Prick/ Scratch
Intra dermal Intra dermal Intra dermal

RESULTS AND DISCUSSION

Table 1 presents the number and percentage of re-
spondents answering each question. Of the 235 who
responded, 63% believe patients’ self-reported history
of penicillin allergy and deny PnG injections for them.
97% totally avoid PnG administration for patients
whose allergic status confirmed previously with positive
skin test reactions. Studies show that many patients
claim to have penicillin allergies and only a small per-
centage is actually allergic when assessed by skin test-
ing and hence clinical history is not predictive of subse-
quent skin test results [2,3,6-12]. Patients with history
of penicillin allergy are usually prescribed more expen-
sive alternative antibiotics. Excessive use of these anti-
biotics is associated with emergence of pathogens that
are resistant to multiple drugs. The development of
these pathogens causes infections that are associated
with higher rates of morbidity and mortality [1]. Re-
searchers insist that history of penicillin allergy should
not be taken at the face value and recommend skin test-
ing before considering antibiotic substitution [1,3].

It is argued that natural history of allergy to penicil-
lin is such that patients may lose sensitivity or become
negative in skin testing over time because of waning of
penicillin-specific IgE levels in the absence of antigenic
stimulation [1,4,13,14]. Several studies have demon-
strated that after an allergic reaction, the chance of hav-
ing a positive response on skin testing diminishes with
time [15-17]. Hence, allergy to penicillin need not be
life long, with passage of time over 85% of patients lose

Ig-E mediated sensitivity and can safely receive penicil-
lin [13]. Skin testing in such patients would help to
identify the presence or absence of Ig-E antibodies to
penicillin, information that will help the physician to
determine if penicillin or an alternative antibiotic should
be given [1]. Once diagnosed PnG allergic, 97% of our
respondents do not consider trying PnG later on, in such
subjects, denying them the acquisition of PnG treatment
throughout their lifetime. The intramuscular injection of
PnG benzathine, once a month is the convenient regi-
men for prophylaxis of rheumatic fever. Allergy to PnG
poses significant problem with treatment compliance in
such patients as the alternative drugs like sulfisoxazole
or sulfadiazine are to be administered every day [18].
Also there are no proven alternatives for treating tertiary
syphilis, neuro syphilis and syphilis in pregnant women
other than PnG [18]. In our set up, desensitization pro-
cedures are undertaken only in major hospitals and
hence not affordable to all. Skin testing for such patients
would play an important role to reemphasize the use of
PnG.

Multiple short courses of penicillin via any route of
administration increases the risk of sensitization [1]. A
negative history of allergy is not always a guarantee of
safety to take repeated courses of PnG, as it will not
identify patients sensitized by their last exposure.
Hence, repeat skin testing is recommended before each
subsequent courses of penicillin even after a patient has
tolerated a course of penicillin, with or without desensi-
tization. It is best to perform skin test just before the
course, or preferably within 72 hours of PnG injections.
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Table 1: No. and % of Respondents answering the Questions on their approach to penicillin G allergy

Response options

No. of Respondents % of Respondents

(N=235)

Preparations of PnG used

. Crystalline penicillin 141 60

. Procaine penicillin 115 49

. Benzathine penicillin 183 78
When a patient gives history of allergy to PnG

. Avoid using PnG 149 63

. Confirm with skin testing 86 37
In patients with allergic status confirmed

. Avoid future use PnG 228 97

= Attempt skin testing whenever PnG is indicated 07 03
In patients who have tolerated PnG previously

L] Skin test before each course of PnG 209 89

. Do not skin test before each course 26 11
For skin testing

. Respective full dose preparations 235 100

= Direct intra dermal, no prior epicutaneous test 235 100

An interruption of three days or longer runs the risk of
resensitization and reaction with subsequent course of
PnG injections [1, 4]. History positive but skin test
negative patients face a higher risk of sensitization [1,
4]. Chances of resensitization or occurrence of hyper-
sensitivity reaction in previously non-allergic individu-
als have been debated by researchers who do not sup-
port the notion of skin testing just in advance of need
for penicillin [19,20]. In a survey, program directors
were more likely to repeat skin testing before future
penicillin courses than were practicing allergists [5]. In
our survey, majority consensus (89%) was for repeat
skin testing before each subsequent course of PnG injec-
tion in patients who have tolerated it before. The con-
cern for PnG allergy in this regard is appreciable.

All our respondents' skin test by intra dermal route
alone, using respective full dose preparations of PnG i.e;
crystalline penicillin and repository preparations like
PnG procaine and PnG benzathine. Skin testing with
major and minor determinants of benzyl penicillin is
recommended standard practice for the evaluation of
patients with immediate hypersensitivity reactions to
beta-lactams and 99% of patients who test negative will
tolerate penicillin. Using benzyl penicilloyl (major de-
terminant) and penicillin G as a source of minor deter-
minants (penicillin minor determinant mixture not
commercially available), approximately 97% of patients
who test negative will tolerate penicillin. However, a
small percentage of patients at risk for anaphylactic re-
action will be missed with this testing method [1]. Use
of PnG alone for skin testing by our respondents, may
further increase the chances of missing the anaphylactic
reactions. Other beta-lactams like amoxicillin, ampicil-
lin and cephalosporins have been suggested as skin test
reagents [1], but no literature is available about use of
repository preparations of PnG for skin testing. Our
clinicians are using the repository preparations of PnG
for skin testing, the reliability of predicting the anaphy-
lactic reactions of which is questionable.

Epicutaneous followed by intra dermal injections for
skin testing are recommended that would reduce the
incidence of systemic reactions to test dose [1]. On the

contrary, prick puncture is not sufficiently sensitive;
hence skin testing by intra dermal route alone has been
suggested by AYY Wu [4]. Our study participants ap-
pear to be in consensus with the latter concept.

CONCLUSIONS

Antimicrobials are one of the most commonly pre-
scribed drugs in India and PnG is still the treatment of
choice for many infections. Although the risk of ana-
phylaxis with PnG should not be under estimated, at-
tempts should be made to enhance the use of PnG as it
is relatively inexpensive and nontoxic. Despite the
availability of safe skin testing procedure, the mental
picture produced when one thinks of penicillin allergy
is: anaphylaxis and death. Legal problems arising from
such serious clinical outcomes may pose a threat to the
physician of losing self esteem in the society which fact
may force him to be extra cautious while managing
penicillin allergy. This phobia can be overcome by edu-
cating the health care providers and general public about
penicillin allergy.

REFERENCES

1. Arroliga ME, Pien L. Penicillin allergy: Consider trying penicil-
lin again. Clev Clin J Med 2003; 70: 313-26.

2. Lee CE. The incidence of antimicrobial allergies in hospitalized
patients. Arch Int Med 2000; 160: 2819-22.

3. Erik LG. Don’t take patient’s word on penicillin, cephalosporin
allergy. Pediatric News 2000; 34(1):34. (Available at
http://www.pediatricnews.com)

4. Wu AYY. Drug allergy: diagnosis and management. HK Pract
2000; 22:61- 70.

5. Wickern GM, Nish WA, Bitner AS, Freeman TM. Allergy to
beta-lactams: a survey of current practices. J Allergy Clin Im-
munol. 1994; 94: 725-31.

6. Arroliga ME, Wagner W, Bobek MB, Hoffman-Hogg L, Gordon
SM, Arroliga AC. A Pilot Study of Penicillin Skin Testing in Pa-
tients With a History of Penicillin Allergy Admitted to a Medi-
cal ICU. Chest 2000;118:1106-8.

7. Salkind AR, Cuddy PG, Fox worth JW. Is this patient allergic to
penicillin? JAMA 2001; 285: 2498-505.


http://www.pediatricnews.com/
https://ijpt.iums.ac.ir/article-1-145-en.html

[ Downloaded from ijpt.iums.ac.ir on 2025-07-12 ]

130 | WPT | January 2008 | vol.7 | no. 1

8.

10.

11.

12.

13.
14.
15.

16.

Kalogeromitros D, Rigopoulos D, Gregoriou S, Papaioannou D,
Mousatou V, Katsarou-Katsari A. Penicillin hypersensitivity:
value of clinical history and skin testing in daily practice.
Allergy Asthma Proc 2004;25:157-60.

Stember RH. Prevalence of skin test reactivity in patients with
convincing, vague, and unacceptable histories of penicillin al-
lergy. Allergy Asthma Proc 2005; 26:59-64.

Borch JE,Andersen KE, Bindslev-Jensen C. The prevalence of
suspected and challenge-verified penicillin allergy in a univer-
sity hospital population. Basic Clin Pharmacol Toxicol. 2006;
98:357-62.

Wong Benjamin BL, Keith Paul K, Waserman Susan. Clinical
history as a predictor of penicillin skin test outcome. Ann Al-
lergy Asthma Immunol 2006;97:169-74.

Philipson EH, Lang DM, Gordon SJ, Burlingame JM, Emery SP,
Arroliga ME. Management of group B Streptococcus in pregnant
women with penicillin allergy. J Reprod Med 2007;52:480-4.

Solley GO. Testing for drug allergy. Aust Prescr1994; 17:62-4.
Belley L. Allergy to penicillin. BMJ 1984; 288:411-2.

Sullivan TJ, Wedner HJ, Schatz GS, Yecies LD, Parker CW.
Skin testing to detect penicillin allergy. J Allergy Clin Immunol
1981, 68:171-80.

Sogn DD, Evans R 3rd , Shepherd GM, Casale TB, Condemi J,
Greenberger PA, et al. Results of the National Institute of Al-
lergy and Infectious Diseases Collaborative Clinical Trial to test
the predictive value of skin testing with major and minor penicil-
lin derivatives in hospitalized adults. Arch Intern Med 1992;
152:1025-32.

Shetty et al.

17. Chandra RK, Joglekar SA, Tomas E. Penicillin allergy: anti-
penicillin IgE antibodies and immediate hypersensitivity skin re-
actions employing major and minor determinants of penicillin.
Arch Dis Child 1980;55:857-60.

18. William AP. Penicillins, Cephalosporins and other beta-lactam
antibiotics. In: Laurence LB, John SL, Keith LP, editors. Good-
man & Gilman’s The Pharmacological Basis of Therapeutics.
11th ed. New York: Mc Graw Hill Medical Publishing Division;
2006:1127-54.

19. Bittner A, Greenberger PA. Incidence of resensitization after
tolerating penicillin treatment in penicillin-allergic patients.
Allergy Asthma Proc. 2004;25 :161-4.

20. Ponvert C, Weilenmann C, Wassenberg J, Walecki P, Bourgeois
ML, de Blic J, et al. Allergy to betalactam antibiotics in chil-
dren: a prospective follow-up study in retreated children after
negative responses in skin and challenge tests. Allergy
2007,62:42-6.

CURRENT AUTHOR ADDRESSES

Vikram Shetty, MD, Pharmacology, Kasturba Medical College, Man-
galore.

Sabitha P., MD, Pharmacology, Kasturba Medical College, Manga-
lore. E-mail: sabita_raol@rediffmail.com (Corresponding author)

Prabha M. Adhikari, MD, Medicine, Kasturba Medical College,
Mangalore.

Asha Kamath, M.Sc, Department of Bio Statistics; Kasturba Medical
College, Manipal.


http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Kalogeromitros%20D%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Rigopoulos%20D%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Gregoriou%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Papaioannou%20D%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Mousatou%20V%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Katsarou-Katsari%20A%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get\(this,%20'jour',%20'Allergy%20Asthma%20Proc.'\);
javascript:AL_get\(this,%20'jour',%20'Allergy%20Asthma%20Proc.'\);
http://www.medscape.com/medline/publicationbrowser/123?pmid=16623858
http://www.medscape.com/medline/publicationbrowser/123?pmid=16623858
http://www.ingentaconnect.com/content/acaai/aaai;jsessionid=3m6slo77m0n4d.alice
http://www.ingentaconnect.com/content/acaai/aaai;jsessionid=3m6slo77m0n4d.alice
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Bittner%20A%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Greenberger%20PA%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get\(this,%20'jour',%20'Allergy%20Asthma%20Proc.'\);
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Ponvert%20C%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Weilenmann%20C%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Wassenberg%20J%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Walecki%20P%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Bourgeois%20ML%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Bourgeois%20ML%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22de%20Blic%20J%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
mailto:sabita_rao1@rediffmail.com
https://ijpt.iums.ac.ir/article-1-145-en.html
http://www.tcpdf.org

