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Abstract

Angiotensin-converting protein (ACE) inhibitors ar amongst the most 
common prescribed medications within the us and thought of to be the 
leading causes of drug iatrogenic angioedema. High bradykinin levels 
stimulate dilatation and augmented tube-shaped structure permeable-
ness of the post-capillary venules and permit for plasma extravasation 
into the submucosal tissue, resulting in angioedema. Usually, the an-
gioedema happens inside the primary week of exposure to medical aid, 
however cases occurring once years of stable antihypertensive drug 
usage aren’t uncommon. Here, we tend to gift a 43-year-old Cauca-
sian feminine World Health Organization developed acute metabolism 
failure requiring mechanical ventilation secondary to ACEi–induced 
angioedema once 5 years of angiotensin converting enzyme inhibitor 
usage. This case can facilitate to extend physicians’ awareness that this 
doubtless fatal complication will still occur once years of antihyperten-
sive drug usage.
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Introduction

Angiotensin-converting protein (ACE) inhibitors ar unremarkably pre-
scribed medications within the us and thought of to be the leading ex-
planation for drug iatrogenic angioedema.
Angioedema is a part of swelling of the lower layer of skin and tissue 
simply beneath the skin or mucose membranes. The swelling might oc-
cur within the face, tongue, larynx, abdomen, arms and legs. The onset 
is often over minutes to hours. In ACE inhibitor-induced angioedema, 
there’s typically associate degree absence of itch or hives. In fact, the 
presence of hives suggests a unique cluster of etiologies. ACE inhibi-
tors block the consequences of the angiotensin-converting protein. ACE 
(kininase II) is that the primary proteolytic enzyme within the degrada-
tion of bradykinin. Bradykinin could be a amide that will increase cap-

illary permeableness and acts as a potent dilator. antihypertensive drug 
medical aid affects the patient by inflicting dilatation by inhibiting the 
assembly of Hypertensin and increasing the bradykinin levels because 
of impaired metabolism. As a result, high bradykinin levels stimulate 
dilatation and augmented tube-shaped structure permeableness of the 
post-capillary venules and permit for plasma extravasation into the sub-
mucosal tissue, resulting in angioedema.
 
This case discusses a patient World Health Organization developed 
acute metabolism failure requiring intromission and mechanical venti-
lation secondary to ACEi –induced angioedema once five years of being 
treated with angiotensin converting enzyme inhibitor for cardiovascular 
disease, lightness the actual fact that this fatal facet impact will still oc-
cur years once being on associate degree antihypertensive drug.

Case Presentation

The patient could be a 43-year-old Caucasian feminine with anamnesis 
important for DM kind a pair of, cardiovascular disease, generalized 
psychological disorder and non- alcoholic steatohepatitis, World Health 
Organization conferred to the hospital room (ER) with complaints of 
tongue swelling, issue swallowing and shortness of breath shortly once 
taking her regular daily medications on the morning of her presentation. 
She denied any hurting, nausea, vomiting, abdominal pain, diarrhea, 
itch or roseola. She denied any sexual issues before the onset of her 
symptoms. She denied any exposure to new food, new medications, 
new chemical materials or degrading gases. She denied any history of 
respiratory organ diseases. She denied any previous episodes of an-
gioedema or any case history of comparable incidents. She denied any 
recent changes in her medications or taking over-the-counter medica-
tions or seasoner supplements. Her medications enclosed angiotensin 
converting enzyme inhibitor twenty mg in am and ten mg in pm orally, 
Liraglutide one.8 mg shot daily and Citalopram forty mg oral pill daily. 
She has been taking angiotensin converting enzyme inhibitor for car-
diovascular disease for the last five years and also the last dose adjust-
ment was one year agone.
On arrival to the ER, her important signs showed pressure of 137/100 
mmHg, pulse of 109 beats per minute, rate of respiration of twenty four 
breaths per minute, temperature of ninety eight.9 F and atomic num-
ber 8 saturation of nine2% on space air. Head and neck examination 
disclosed a swollen tongue and lips with flap oedema. vessel exam-
ination disclosed arrhythmia with sonic S1 and S2 with no murmurs. 
metabolism examination disclosed scatted wheezes. Shortly once her 
arrival, her pulse augmented to 129 beats per minute. She became a lot 
of tachypneic and a lot of distressed. She was requiring three L of atom-
ic number 8 via nasal tube to stay her saturation around ninetieth. The 
patient was given vasoconstrictor intramuscularly double additionally 
to endovenous methylprednisolone and endovenous Benadryl. Howev-
er, her shortness of breath and angioedema worsened apace, therefore 
she was intubated and automatically airy. Laboratory and imaging stud-
ies were sent. Her chest X-ray showed perihilar symptom changes and 
right top infiltrate. Laboratory exercise disclosed a standard complete 
blood count, traditional complete metabolic profile, RBC rate forty four 
mm/hr and carboxylic acid of four mg/dL. Procalcitonin was zero.05 
ng/mL. Her C4 Complement level of twenty five.9 mg/dL (Within tra-
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ditional Range). C1Q complement of seventy three U/mL. The blood 
gas on mechanical ventilation showed (PH of seven.32 , dioxide : fifty 
mmHg , PO2 :
108 mmHg) on four-hundredth FiO2. She was admitted to the medical 
aid unit and commenced on ampicillin/sulbactam because of the like-
lihood of aspiration. we tend to continuing the bronchodilators, endo-
venous steroids and endovenous H1 and H2 blockers to assist decrease 
the swelling. She after improved and was with success extubated next 
day. angiotensin converting enzyme inhibitor was discontinued  and 
ACE inhibitors were supplementary to her allergic reaction profile. She 
was conjointly recommended on shunning of ACE inhibitors within the 
future.

Discussion

Angiotensin changing protein inhibitors   (ACEi) ar wide prescribed 
within the USA. ACEi – iatrogenic angioedema happens in zero.1% to 
0.7% of ACEi users [1,2]. ACE inhibitors ar among the leading causes 
of drug- iatrogenic angioedema within the us additionally to Non-Ste-
roidal medicament medicine.
Angioedema could be a non-pitting swelling of the hypodermic or sub-
mucosal tissues unremarkably affects nondependent areas chiefly lips, 
tongue, face, pharynx, larynx, and subglottic space [3]. Throat swelling, 
tongue swelling and breath symptom might accomplish life threatening 
higher airway obstruction [4,5]. alternative general manifestations of 
ACEi-induced angioedema embrace diffuse abdominal pain, diarrhea, 
vomiting, eating disorder and pathology secondary to visceral involve-
ment. The small intestine is most frequently concerned, followed by 
the small intestine and small intestine [6,7,8,9], tho’ involvement of 
the abdomen has been reported  further [10]. ACE inhibitor-induced 
angioedema typically develops over minutes to hours so resolves over 
twenty four   to seventy two hours, however, complete resolution might 
take days in some cases. Usually, the angioedema happens inside the 
primary week of exposure to medical aid [2,11,12]. However, there are 
multiple reports of cases occurring once years of stable ACEi usage as 
in our patient [13,14,15]. In most cases, the episode of angioedema is 
delicate and resolves while not complications. However, endotracheal 
intromission or emergency surgical process is also necessary for an-
gioedema that obstructs the higher airways.

The hypothesized mechanism of ACEi iatrogenic angioedema involves 
the blockade of the protein ACE that impacts each the renin-angioten-
sin-aldosterone (RAA) pathway and also the degradation of bradykinin. 
The RAA cascade is vital in regulation excretory organ blood flow and 
pressure. Angiotensinogen is created within the liver and is born-again 
by protease within the kidneys to supply angiotensin. angiotensin is 
then metabolized to Hypertensin within the lungs by the protein ACE. 
Hypertensin acts as a agent through stimulation of angiotensin and II 
receptors. ACE is that the primary protein concerned within the degra-
dation of bradykinin additionally to Hypertensin that conjointly plays 
a job in inactivating bradykinin. Bradykinin levels become elevated 
because of impaired metabolism, that results in unharness of gas and 
prostaglandins and ends up in vasodilatation and cardiovascular disease 
[16]. additionally, the inhibition of the assembly of Hypertensin con-
jointly causes dilatation. The high levels of bradykinin cause dilatation 
and increase tube-shaped structure permeableness of the post-capillary 
venules thereby leaving plasma extravasation into the submucosal tis-
sue, resulting in angioedema [17,18]. alternative metabolites taking 
part in roles in ACEi-induced angioedema embrace des-Arg9-BK, and 
substance P [19,20]. Substance P could be a potent dilator that may 
cause vasodilatation via gas unharness. Abnormality of the endogenous 
des-Arg(9)-BK degradation exists within the plasma of patients with 
ACEi-associated angioedema, suggesting that its pathogenetic mech-

anism lies within the catabolic website of phytohormone metabolism.
The designation of ACE inhibitor-induced angioedema is sometimes 
clinical, supported the presence of angioedema, while not itch or hives 
during a patient World Health Organization takes ACE inhibitors. No 
laboratory tests to diagnose ACE inhibitor- iatrogenic angioedema is 
required. However, complement macromolecule four (C4) will be sent 
if there’s a suspicion for alternative rare angioedema disorders within 
the setting of positive case history of angioedema or underlying lymph-
oproliferative disorder. a coffee C4 ought to prompt a a lot of complete 
laboratory analysis, as well as C1 substance perform and macromol-
ecule levels, C4 level, and C1q levels. once visceral involvement is 
suspected, sonography and computerized tomography of the abdomen 
will be obtained. typically the standard findings can embrace expanded 
viscus loops, a “stacked coin” or “doughnut” look, peritoneum oedema, 
thickened membrane folds, and attainable pathology [22,23].
Multiple risk factors have shown to extend the chance of ACE inhib-
itor-induced angioedema as well as previous episodes of angioedema, 
seasonal allergies, previous NSAIDs connected angioedema, smoking 
and feminine sex [24,25].
The treatments of ACE inhibitor-induced angioedema ar acute airway 
management if the mouth or throat is concerned and discontinuance of 
the violative drug. Glucocorticoids are shown to induce the expression 
of ACE [26] and will in theory accelerate bradykinin metabolism and 
therefore alleviate angioedema that’s mediate by bradykinin. as a result 
of as a result of angioedema isn’t isn’t method, the role of antihistamines 
is unclear, and that they typically have minimal  response. Steroids and 
antihistamines will be used by trial and error initially presentation once 
the angioedema is severe and also the etiology isn’t however clear. once 
associate degree episode of ACE inhibitor-induced angioedema, it’s im-
perative that ACE inhibitors be ne’er used once more.

Conclusion

ACE inhibitor-induced angioedema is that the leading explanation for 
angioedema within the USA. The reaction typically happens inside the 
primary week of initiating medical aid. However, it will still occur once 
years of stable antihypertensive drug usage. higher airway compromise 
is that the most feared complication, however visceral involvement isn’t 
uncommon and may be evaluated with sonography and computerized 
tomography. Clinicians ar suggested to be cautious of antihypertensive 
drug iatrogenic angioedema even once many years of ACEi usage.

References

1. Banerji A, Blumenthal KG, Lai KH, Zhou L. Epidemiology 
of ACE Inhibitor Angioedema Utilizing a Large Electronic 
Health Record. J Allergy Clin Immunol Pract. 2017.

2. Makani H, Messerli FH, Romero J, Wever-Pinzon O, Korni-
yenko A, Berrios RS, Bangalore S. Meta-analysis of random-
ized trials of angioedema as an adverse event of renin-angio-
tensin system inhibitors. Am J Cardiol. 2012 Aug; 110(3): 
383-91. Epub 2012 Apr 20.

3. Kaplan AP, Greaves MW. Angioedema. J Am Acad Dermatol. 
2005; 53(3): 373.

4. Banerji A, Clark S, Blanda M, LoVecchio F, Snyder B, Camar-
go CA Jr. Multicenter study of patients with angiotensin-con-
verting enzyme inhibitor-induced angioedema who present to 
the emergency department. Ann Allergy Asthma Immunol. 
2008; 100(4): 327.

www.directivepublications.org/ Page - 02

https://www.directivepublications.org/


Journal of Infectious Diseases Case Report

5. Grant NN, Deeb ZE, Chia SH. Clinical experience with an-
giotensin-converting enzyme inhibitor-induced angioedema. 
Otolaryngol Head Neck Surg. 2007 Dec; 137(6): 931-5.

6. Schmidt TD, McGrath KM. Angiotensin-converting enzyme 
inhibitor angioedema of the intestine: a case report and review 
of the literature. Am J Med Sci. 2002; 324(2): 106.

7. Marmery H, Mirvis SE. Angiotensin-converting enzyme in-
hibitor- induced visceral angioedema. Clin Radiol. 2006 Nov; 
61(11): 979-82.

8. Oudit G, Girgrah N, Allard J. ACE inhibitor-induced angioede-
ma of the intestine: Case report, incidence, pathophysiology, 
diagnosis and management. Can J Gastroenterol. 2001; 15(12): 
827. Am J Gastroenterol. 1993; 88(3): 436.

9. Eck SL, Morse JH, Janssen DA, Emerson SG, Markovitz DM. 
Angioedema presenting as chronic gastrointestinal symptoms . 
Am J Gastroenterol. 1993; 88(3): 436.

10. Korniyenko A, Alviar CL, Cordova JP, Messerli FH. Visceral 
angioedema due to angiotensin-converting enzyme inhibitor 
therapy. Cleve Clin J Med. 2011; 78(5): 297.

11. Malde B, Regalado J, Greenberger PA. Investigation of an-
gioedema associated with the use of angiotensin-converting 
enzyme inhibitors and angiotensin receptor blockers. Ann Al-
lergy Asthma Immunol. 2007; 98(1): 57.

12. Sabroe RA, Black AK. Angiotensin-converting enzyme (ACE) 
inhibitors and angio-oedema. Br J Dermatol. 1997; 136(2): 
153.

13. Brown NJ, Snowden M, Griffin MR. Recurrent angiotensin- 
converting enzyme inhibitor--associated angioedema. JAMA. 
1997; 278(3): 232.

14. Bas M, Adams V, Suvorava T, Niehues T, Hoffmann TK, Kojda 
G. Nonallergic angioedema: role of bradykinin. Allergy. 2007; 
62(8): 842.

15. Nishad AAN, Arulmoly K, Priyankara SAS, Abeysundara PK. 
A Forgotten Cause of Allergy at ER That Is Still Difficult to Di-
agnose and Treat at Poor Resource Setting: Angioedema after 
Using Angiotensin Converting Enzyme Inhibitors for 4 Years. 
Case Reports Immunol. 2019 Jan 2; 2019: 1676391.

16. Marceau F, Hess JF, Bachvarov DR. The B1 receptors for ki-
nins. Pharmacol Rev. 1998 Sep; 50(3): 357-86.

17. Nussberger J, Cugno M, Amstutz C, Cicardi M, Pellacani 
A, Agostoni A. Plasma bradykinin in angio-oedema. Lancet. 
1998; 351(9117): 1693.

18. Kaplan AP, Ghebrehiwet B. The plasma bradykinin-forming 
pathways and its interrelationships with complement. Mol Im-
munol. 2010; 47(13): 2161.

19. Emanueli C, Grady EF, Madeddu P, Figini M, Bunnett NW, 
Parisi D, Regoli D, Geppetti P. Acute ACE inhibition causes 
plasma extravasation in mice that is mediated by bradykinin 
and substance P. Hypertension. 1998; 31(6): 1299.

20. Byrd JB, Adam A, Brown NJ. Angiotensin-converting enzyme 
inhibitor-associated angioedema. Immunol Allergy Clin North 
Am. 2006 Nov; 26(4):725-37.

21. Molinaro G, Cugno M, Perez M, Lepage Y, Gervais N, Agosto-
ni A, Adam A. Angiotensin-converting enzyme inhibitor-asso-
ciated angioedema is characterized by a slower degradation of 
des- arginine(9)-bradykinin. J Pharmacol Exp Ther. 2002 Oct; 
303(1): 232-7.

22. Ciaccia D, Brazer SR, Baker ME. Acquired C1 esterase inhib-
itor deficiency causing intestinal angioedema: CT appearance. 
AJR Am J Roentgenol. 1993 Dec; 161(6): 1215-6.

23. Marmery H, Mirvis SE. Angiotensin-converting enzyme in-
hibitor-induced visceral angioedema. Clin Radiol. 2006 Nov; 
61(11): 979-82.

24. Kostis JB, Kim HJ, Rusnak J, Casale T, Kaplan A, Corren J, 
Levy E. Incidence and characteristics of angioedema associat-
ed with enalapril. Arch Intern Med. 2005; 165(14): 1637.

25. Hoover T, Lippmann M, Grouzmann E, Marceau F, Herscu P. 
Angiotensin converting enzyme inhibitor induced angio-oede-
ma: a review of the pathophysiology and risk factors. Clin Exp 
Allergy. 2010 Jan; 40(1): 50-61.

26. Y. Dasarathy, J. J. Lanzillo, and B. L. Fanburg. Stimulation of 
bovine pulmonary artery endothelial cell ACE by dexameth-
asone: involvement of steroid receptors. Am J Physiol. 1992 
Dec; 263(6 Pt 1): L645-9.

www.directivepublications.org/ Page - 03

https://www.directivepublications.org/

