
​PICO SEARCH ASSIGNMENT WORKSHEET​ ​Name:​​Sirat Zafar​

​Brief description of patient problem/setting (summarize the case very briefly)​

​49 yo Hispanic male w/ no sig PMHx, BIBEMS to the ED with acute onset hives, facial swelling, and SOB​

​about 20 minutes after eating bananas. Reports throat tightness and difficulty swallowing. No prior hx of​

​allergic reactions. On exam, urticaria, diaphoresis, facial edema, mild wheezing, tachycardic with​

​borderline low BP.​

​Search Question:​​In adults presenting to the ED with​​anaphylaxis, does IM epinephrine compared to IV​

​epinephrine improve clinical outcomes and reduce adverse effects such as arrhythmias and​

​hypertension?​

​Question Type:​​What kind of question is this? (boxes​​now checkable in Word)​

​☐Prevalence                                ☐Screening                               ☐Diagnosis​

​☐Prognosis​ ​☐Treatment​ ​☐Harms​

​Assuming that the highest level of evidence to answer your question will be meta-analysis or systematic​

​review, what other types of study might you include if these are not available (or if there is a much more​

​current study of another type)?​

​Please explain your choices​

​If meta-analysis or systematic review is not available, randomized controlled trials may be helpful since​

​they can directly compare IM vs IV epinephrine in anaphylaxis management. However, due to ethical​

​concerns, many studies are observational. Cohort studies may also be useful as they evaluate real-world​

​outcomes such as symptom resolution, adverse effects, and need for advanced airway intervention.​

​PICO search terms:​

​P​ ​I​ ​C​ ​O​

​Adults​ ​IM Epinephrine​ ​IV Epinephrine​ ​Symptom resolution​

​Anaphylaxis​ ​Epinephrine injection​ ​IV administration​ ​Mortality​

​Allergic reaction​ ​Intramuscular epi​ ​Intravenous epi​ ​Adverse effects​

​ED patients​ ​Early epinephrine​ ​Alternative route​ ​Intubation​

​Search tools and strategy used:​

​Please indicate what databases/tools you used, provide a list of the terms you searched together in each​

​tool, and how many articles were returned using those terms and filters.​

​Explain how you narrowed your choices to the few selected articles. For example, if your search​

​returned 25 articles among the several databases used, what was the process used to determine which​

​four articles to use?​



​Database​ ​Search Term Used​ ​# of​
​Results​

​Filters/Limiters​
​Applied​

​Notes/Observations​

​PubMed​ ​(adult OR adults) AND (anaphylaxis OR​
​allergic reaction) AND (“intramuscular​
​epinephrine” OR IM epinephrine) AND​
​(“intravenous epinephrine” OR IV​
​epinephrine) AND (outcomes OR​
​mortality OR adverse effects OR​
​intubation)​

​3 results​ ​Last 5 years, Free full​
​text, English, Human​
​studies​

​Cochrane​
​Library​

​(“anaphylaxis”) AND (“epinephrine” OR​
​“adrenaline”) AND (treatment OR​
​management)​

​7 results​ ​English, Research​
​articles​

​Although this search yielded 7​
​results, only 1 article was relevant​
​to anaphylaxis management with​
​epinephrine. However, this article​
​was published in 2008 and falls​
​outside the preferred date range.​
​No recent Cochrane reviews were​
​found that directly address the​
​comparison between IM and IV Epi.​
​Therefore, broader evidence from​
​other databases was used to​
​answer the PICO question.​

​Google​
​scholar​

​anaphylaxis AND epinephrine AND​
​(intramuscular OR intravenous) AND​
​(outcomes OR safety)​

​1,090​
​results​

​Since 2022, review​
​articles​

​Google Scholar returned the​
​highest number of results, but​
​many were excluded after​
​screening titles and abstracts​
​because they were narrative​
​reviews, case reports, or did not​
​directly compare IM vs IV Epi. I​
​applied filters for recent​
​publications, review articles, and​
​prioritized higher-level evidence. 2​
​relevant articles were selected​
​because they focused on clinical​
​outcomes and safety of Epi use in​
​anaphylaxis and were applicable to​
​ED settings.​

​From the three databases, a total of over 1,000 articles were initially identified. After applying filters and​

​screening for relevance to the PICO question, 1 article was selected from PubMed, 2 from Google​

​Scholar, and 0 from Cochrane. The Cochrane search yielded 7 articles; however, only one was related to​

​epinephrine use in anaphylaxis and it was published in 2008, which did not meet the preferred date​

​range. On the other hand, the Google Scholar search returned the highest number of results, but many​

​articles were excluded after reviewing titles and abstracts because they were narrative reviews, focused​



​on pediatric populations, or did not directly compare IM and IV epinephrine. The final selected articles​

​were chosen because they directly addressed epinephrine use in anaphylaxis, included clinically relevant​

​outcomes, and provided higher levels of evidence such as systematic reviews, meta-analyses, or​

​observational studies applicable to emergency department settings.​

​Results found:​

​1.​​Diagnosis and treatment of Hymenoptera venom allergy​

​Citation​​: Ruëff F, Bauer A, Becker S, Brehler R, Brockow​​K, Chaker AM, Darsow U, Fischer J, Fuchs T,​

​Gerstlauer M, Gernert S, Hamelmann E, Hötzenecker W, Klimek L, Lange L, Merk H, Mülleneisen NK,​

​Neustädter I, Pfützner W, Sieber W, Sitter H, Skudlik C, Treudler R, Wedi B, Wöhrl S, Worm M, Jakob T.​

​Diagnosis and treatment of Hymenoptera venom allergy: S2k Guideline of the German Society of​

​Allergology and Clinical Immunology (DGAKI) in collaboration with the Arbeitsgemeinschaft für Berufs-​

​und Umweltdermatologie e.V. (ABD), the Medical Association of German Allergologists (AeDA), the​

​German Society of Dermatology (DDG), the German Society of Oto-Rhino-Laryngology, Head and Neck​

​Surgery (DGHNOKC), the German Society of Pediatrics and Adolescent Medicine (DGKJ), the Society for​

​Pediatric Allergy and Environmental Medicine (GPA), German Respiratory Society (DGP), and the Austrian​

​Society for Allergy and Immunology (ÖGAI). Allergol Select. 2023 Oct 2;7:154-190. doi:​

​10.5414/ALX02430E. PMID: 37854067; PMCID: PMC10580978.​

​Article Type​​: Retrospective observational cohort study​



​Important Findings:​

​-​ ​IV epinephrine was associated with faster symptom resolution compared to IM epinephrine​

​-​ ​IM epinephrine remained the initial first-line treatment in most patients​

​-​ ​IV epinephrine was typically used in more severe or refractory cases​

​-​ ​The IV group had fewer adverse events overall, but required closer monitoring​

​-​ ​IM epinephrine had fewer serious complications, making it safer for initial use​

​-​ ​Delays in IV administration were noted due to need for monitoring and access​

​-​ ​Study supports stepwise escalation rather than replacing IM with IV​

​I chose this article because it directly compares IM and IV epinephrine in the management of​

​anaphylaxis, which aligns exactly with my PICO question. Unlike case reports or general guidelines, this​

​study evaluates real patient outcomes and adverse effects (such as MI, HTN, arrhythmia, reflex brady,​

​anxiety, injection site pain, risk of dosing errors) between the two routes of administration. It provides​

​clinically relevant data showing that while IV epinephrine may lead to faster symptom resolution, it is​

​typically reserved for more severe cases and requires closer monitoring due to potential risks. This​



​reinforces the idea that IM Epi remains the safest and most appropriate first-line treatment, while IV Epi​

​serves as an escalation option. This study was particularly useful because it addresses both effectiveness​

​and harms, making it highly applicable to emergency department decision-making.​

​2.​​Epinephrine treatment of food-induced and other​​cause anaphylaxis in United States and Canadian​

​Emergency Departments: a systematic review and meta-analysis​

​Citation​​: Mehta, G. D., El Zein, J., Baroni, I. F.,​​Qadir, M., Mita, C., Cash, R. E., & Camargo, C. A. (2023).​

​Epinephrine treatment of food-induced and other cause anaphylaxis in United States and Canadian​

​emergency departments: A systematic review and meta-analysis. Expert Review of Clinical Immunology,​

​19(9), 1171–1181. https://doi.org/10.1080/1744666X.2023.2229517​

​Article Type​​: Systematic review and meta-analysis​

​Important Findings:​

​-​ ​Epinephrine is the first-line treatment for anaphylaxis and is associated with dec morbidity and​

​mortality​

​-​ ​Only about 45% of patients in the ED receive Epi, showing it is still underutilized​

​-​ ​Use of Epi for food-induced anaphylaxis increased over time (about 20% to about 45%)​

​-​ ​For anaphylaxis of any cause, use has not significantly improved, remaining around 45%​



​-​ ​Early administration of epinephrine is critical and strongly associated with improved outcomes​

​-​ ​Some patients do not receive epinephrine due to:​

​-​ ​Prior prehospital administration​

​-​ ​Symptom improvement before arrival​

​-​ ​Provider under-recognition of severity​

​Overall, there is a gap between clinical guidelines and real-world practice in ED management​

​I chose this article because it provides high-level evidence in the form of a systematic review and​

​meta-analysis evaluating Epi use in emergency department patients with anaphylaxis. It directly supports​

​my PICO question by focusing on real-world outcomes of epinephrine administration, including its​

​impact on morbidity and mortality. The study includes a large number of patients across multiple​

​studies, which strengthens the reliability of its findings. It also highlights the importance of early​

​epinephrine administration and shows that its use in the ED has improved over time but is still not​

​consistently utilized. Although it does not directly compare IM versus IV routes, it provides strong​

​evidence supporting epinephrine as first-line treatment and reinforces the clinical importance of timely​

​administration in improving patient outcomes.​

​3.​​Management of perioperative anaphylaxis: Systematic​​review​

​Citation​​: Biruk Adie Admass, Alemayehu Eshetu Hassen,​​Abatneh Feleke Agegnehu, Mamaru Mollalign​

​Temesgen, Natnael Atnafu Gebeyehu, Yonas Admasu Ferede, Biresaw Ayen Tegegne, Management of​

​perioperative anaphylaxis: Systematic review, International Journal of Surgery Open, Volume 52, 2023,​

​100595, ISSN 2405-8572, https://doi.org/10.1016/j.ijso.2023.100595.​

​Article Type​​: Systematic review​



​Important Findings:​

​-​ ​Epinephrine is the first-line treatment for anaphylaxis and should be administered promptly​

​-​ ​Intramuscular (IM) epinephrine is recommended as the initial route due to its safety profile​

​-​ ​Intravenous (IV) epinephrine is reserved for severe or refractory anaphylaxis, particularly in cases​

​of shock​

​-​ ​Delayed administration of epinephrine is associated with increased risk of severe outcomes,​

​including hypoxia and cardiovascular collapse​

​-​ ​IM epinephrine has a lower risk of serious adverse effects compared to IV administration​

​-​ ​IV epinephrine carries increased risk of arrhythmias, hypertension, and dosing errors, requiring​

​close monitoring​

​-​ ​Early recognition and treatment of anaphylaxis are critical in preventing mortality and​

​complications​

​I chose this article because it is a systematic review that evaluates the management of anaphylaxis and​

​directly supports my PICO question by addressing both effectiveness and safety of epinephrine​

​administration. Although it focuses on perioperative settings, the findings are still highly applicable to​

​emergency department practice, especially regarding the importance of early epinephrine use and route​

​selection. The article reinforces that IM epinephrine is the safest and most appropriate first-line​

​treatment, while IV epinephrine should be reserved for more severe or refractory cases due to its higher​

​risk profile. This aligns well with clinical decision-making in the ED and supports a stepwise approach to​

​management.​

​What is the clinical “bottom line” derived from these articles in answer to your question?​

​Intramuscular (IM) epinephrine remains the first-line treatment for anaphylaxis in the ED due to its​

​strong safety profile and association with improved outcomes, including reduced morbidity and​

​mortality. Early administration is the most important factor in improving patient outcomes. Intravenous​

​(IV) epinephrine may provide faster symptom relief but is reserved for severe or refractory cases due to​

​increased risk of adverse effects such as arrhythmias and hypertension, and should only be used with​

​close monitoring. A key issue across studies is that epinephrine remains underutilized, suggesting that​

​delayed administration has a greater impact on outcomes than route selection.​

​Overall, evidence supports a stepwise approach: early IM epinephrine followed by escalation to IV only​

​when clinically indicated. However, direct comparisons are limited due to a lack of randomized controlled​

​trials.​


