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Case Report

A case of elevated procalcitonin (PCT) level in
anaphylactic shock
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Abstract
Introduction: Anaphylaxis is a life-threatening condition, which is diagnosed clinically and confirmed by raised serial serum tryptase levels.

Case Presentation: A 75-year-old female, was prescribed meropenem, resulting in anaphylactic shock. She was mechanically ventilated and received intramuscular
adrenalin in addition to intravenous hydrocortisone and chlorpheniramine, and nebulized salbutamol. Within two days, the anaphylactic shock had resolved, she was
weaned off mechanical ventilation, and discharged to the ward. Procalcitonin (PCT) and serum tryptase levels sent within the first hour of the anaphylaxis. However,
the initial and serial serum tryptase levels came significantly high, confirming the diagnosis of anaphylaxis, initial PCT level came significantly high as well. Daily

follow up of the PCT levels went back to normal.

Conclusion: PCT can be an alternative diagnostic biomarker of anaphylaxis

Introduction

Procalcitonin (PCT) is a specific diagnostic and prognostic marker
for systemic bacterial infections [1]. Moreover, PCT is used as a guide
to initiate and discontinue antibiotic therapy in septic and chronic
obstructive pulmonary disease patients [2,3].

Anaphylactic reactions are the most severe and potentially life-
threatening conditions seen in allergy [4]. The diagnosis is by clinical
criteria and confirmed by laboratory tests, such as serum total tryptase,
and plasma histamine levels [5].

High PCT levels were reported in anaphylaxis [6,7]. In this case
report, PCT was significantly elevated in the case of anaphylactic shock.

Case presentation

A 75-year-old female, who was under treatment in the medical
ward of pneumonia and urinary tract infection. She had a past medical
history of being bed ridden after intracerebral hemorrhage, that was
surgically drained three years earlier followed by tracheostomy and
gastrostomy. The patient had known allergy to quinolones. During her
stay in the ward, she has been prescribed meropenem. Unfortunately,
she developed anaphylactic shock that presented with profound
hypotension, angioedema, severe bronchospasm, and generalized
skin rash. In addition to the assisted mechanical ventilation via the

Table 1. Laboratory results

Before 1 hour 2 hours
. after after Day2 | Day3  Day4  Unit
anaphylaxis . .
anaphylaxis anaphylaxis

PCT 0.3 35 1.3 0.8 0.32 | ng/mL
Serum 106 53 10.2 ugs/l
tryptase
WBC 12 11.9 10.98 10.2 1027 | 10°/L
CRP 47 55 49 43 38 mg/L
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tracheostomy tube, the patient immediately received intramuscular
adrenalin 0.5 mg, that was repeated three times, together with
intravenous 1 litre of lactated ringers bolus, hydrocortisone 200
mg, and chlorphenamine 10 mg in addition to inhaled salbutamol
nebulizer. Afterward, the patient transferred to the intensive care unit
(ICU), where she was hooked on mechanical ventilation and closely
monitored. Two days later, the patient was weaned off mechanical
ventilation and discharged to the medical ward. Serial serum tryptase levels
sent within the first hour, after two hours, and 24 hours later, their results
came 106 ugs/], 53 ug/l, and 10.2 ugs/l respectively. On the same day before
this event, the PCT level was 0.3 ng/mL, but the PCT level in the blood
sample collected in the first hour after the anaphylaxis came 35 ng/mL.
Daily PCT level showed significant reduction back to the baseline (Table 1).

Discussion

PCT is the prohormone of calcitonin, that is synthesized by thyroid
cells. During sepsis, many tissues and immune cells secrete PCT,
especially, neuroendocrine cells of the lungs and the intestine [8]. PCT
was reported to elevate in trauma, burns, extensive surgery, cardiac
surgery, severe pancreatitis, and autoimmune diseases flares [9].

Anaphylaxis is primarily diagnosed by the clinical criteria, which is
valid even if the serum tryptase levels are normal. Confirmatory tests
as plasma histamine level or serum total tryptase level are not specific,
require special handling of the samples and are of a high cost [5].
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Few cases reported the rise in PCT level during anaphylaxis [6,7].
A cytokine storm occurs in anaphylaxis releasing proinflammatory
cytokines, such as interleukin-6 and interleukin-1, and tumor necrosis
factor-a. Accordingly, it might mediate PCT elevation [1,10].

In this case, the diagnosis of anaphylaxis was confirmed by both
the typical clinical presentation and response to treatment, and the
elevated serum tryptase levels. The significantly elevated PCT level
could not be misdiagnosed as sepsis induced as it was low few hours
before the event of the anaphylaxis. Additionally, PCT rapidly dropped
back to normal on the following days (Table 1).

Conclusion

The conduction of further studies on the use of PCT as a cost-
effective, less complex, and reliable alternative biomarker to aid in
diagnosing anaphylaxis is highly proposed.

References

1. Matwiyoff GN, Prahl JD, Miller RJ, Carmichael JJ, Amundson DE, et al. (2012)
Immune regulation of procalcitonin: a biomarker and mediator of infection. Inflamm
Res 61: 401-409. [Crossref]

2. Kip MM, Kusters R, 1Jzerman MJ, Steuten LM (2015) A PCT algorithm for
discontinuation of antibiotic therapy is a cost-effective way to reduce antibiotic exposure
in adult intensive care patients with sepsis. J Med Econ 18: 944-953. [Crossref]

3. Van der Maas ME, Mantjes G, Steuten LM (2017) Procalcitonin Biomarker Algorithm
Reduces Antibiotic Prescriptions, Duration of Therapy, and Costs in Chronic
Obstructive Pulmonary Disease: A Comparison in the Netherlands, Germany, and the
United Kingdom. OMICS 21: 232-243. [Crossref]

4.

Ring J, Beyer K, Biedermann T, Bircher A, Duda D, et al. (2014) Guideline for
acute therapy and management of anaphylaxis: S2 Guideline of the German Society
for Allergology and Clinical Immunology (DGAKI), the Association of German
Allergologists (AeDA), the Society of Pediatric Allergy and Environmental Medicine
(GPA), the German Academy of Allergology and Environmental Medicine (DAAU),
the German Professional Association of Pediatricians (BVKJ), the Austrian Society
for Allergology and Immunology (OGAI), the Swiss Society for Allergy and
Immunology (SGAI), the German Society of Anaesthesiology and Intensive Care
Medicine (DGAI), the German Society of Pharmacology (DGP), the German Society
for Psychosomatic Medicine (DGPM), the German Working Group of Anaphylaxis
Training and Education (AGATE) and the patient organization German Allergy and
Asthma Association (DAAB). Allergo J Int 23: 96-112. [Crossref]

Simons FE (2010) Anaphylaxis. J Allergy Clin Immunol 125: S161-181. [Crossref]

Kim YJ, Kang SW, Lee JH, Cho JH (2015) Marked elevation of procalcitonin level
can lead to a misdiagnosis of anaphylactic shock as septic shock. Int J Infect Dis 37:
93-94. [Crossref]

Mann J, Cavallazzi R (2015) Marked serum procalcitonin level in response to isolated
anaphylactic shock. Am J Emerg Med 33: 125.e5-6. [Crossref]

Matera G, Quirino A, Giancotti A, Pulicari MC, Rametti L, et al. (2012) Procalcitonin
neutralizes bacterial LPS and reduces LPS-induced cytokine release in human
peripheral blood mononuclear cells. BMC Microbiol 12: 68. [Crossref]

Foushee JA, Hope NH, Grace EE (2012) Applying biomarkers to clinical practice:
a guide for utilizing procalcitonin assays. J Antimicrob Chemother 67: 2560-2569.
[Crossref]

. Stone SF, Cotterell C, Isbister GK, Holdgate A, Brown SG, et al. (2009) Elevated

serum cytokines during human anaphylaxis: identification of potential mediators of
acute allergic reactions. J Allergy Clin Immunol 124:786-792. [Crossref]

Copyright: ©2020 Shirazy M. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits unrestricted
use, distribution, and reproduction in any medium, provided the original author and source are credited.

J Integr Cardiol, 2020 doi: 10.15761/J1C.1000285

Volume 6: 2-2


http://www.ncbi.nlm.nih.gov/pubmed/22354317
https://www.ncbi.nlm.nih.gov/pubmed/26105574
https://www.ncbi.nlm.nih.gov/pubmed/28388301
http://www.ncbi.nlm.nih.gov/pubmed/26120521
http://www.ncbi.nlm.nih.gov/pubmed/20176258
https://www.ncbi.nlm.nih.gov/pubmed/26119856
https://www.ncbi.nlm.nih.gov/pubmed/25034495
https://www.ncbi.nlm.nih.gov/pubmed/22568957
https://www.ncbi.nlm.nih.gov/pubmed/22833636
https://www.ncbi.nlm.nih.gov/pubmed/19767073

	Title
	Correspondence
	Abstract
	Key words
	Introduction
	Case presentation 
	Discussion
	Conclusion
	References

