
INTRODUCTION

Midazolam is a short-acting imidazobenzodiazepine de-
pressant. In Korea, midazolam is classified in the same group 
of hypnotic sedatives that includes the anesthetic propofol. 
Midazolam is commonly used as a sedative for esophagogas-
troduodenoscopy (EGD) procedures, as well as for outpatient 
procedures that require anesthesia. Some common adverse ef-
fects of midazolam include nausea, vomiting, rhinorrhea, skin 
eruption, and dizziness, but the effects are almost always mild.1 
In particular, drug dependency, which was a frequently report-
ed adverse effect of propofol, is relatively rare in midazolam. 
Furthermore, flumazenil is used as an antidote for midazolam, 
and thus the drug is accepted as relatively safe.2 However, cau-
tion should still be taken when using midazolam, because 
there have been a limited number of reports on adverse reac-
tions to the drug. One case of an adverse reaction has been re-
ported in Korea,3 and three additional cases have been reported 
worldwide.4-6 In the current report, we present a case of mid-
azolam-related anaphylactic shock that was experienced dur-
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ing an EGD procedure performed in a routine medical exam.

CASE REPORT

A 53-year-old woman, weighing 60 kg and with a body 
mass index of 23.4 kg/m2, was scheduled for an EGD during 
her routine medical exam. Ten years prior, she had visited the 
emergency medical center for allergic urticaria of unknown 
cause. The patient had no previous history of prescription use, 
smoking, or drinking. Further, no significant abnormalities 
were noted on her complete blood count (CBC) or blood 
chemistry analyses, except cholesterol and low density lipopro-
tein levels of 245 and 151 mg/dL, respectively. The patient’s 
peripheral blood eosinophil count was 188 mm3 (normal range, 
0 to 1,000).

The patient was fasted for ten hours, after which an intrave-
nous cannula was secured in a peripheral vein, and a normal 
saline infusion was started at a rate of 40 mL/hr. Butylscopol-
amine (20 mg), an anticholinergic agent, was injected intrave-
nously. After laryngo-tracheal application of 10% lidocaine 
spray, the patient’s blood pressure, pulse, and oxygen satura-
tion (SpO2) were monitored while in the left lateral decubitus 
position. Prior to anesthesia, the patient’s blood pressure was 
116/74 mm Hg, while her heart rate was 74 beats per minute, 
respiratory rate was 19 breaths per minute, and oxygen satura-
tion was 99%. Midazolam (5 mg) was administered intrave-
nously. Within 4 minutes after midazolam injection, the pa-
tient’s pulse could not be palpated from her peripheral artery, 
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and her SpO2 dropped 75%, after which she became cyanotic. 
The patient was immediately given 2 L of 100% oxygen using a 
nasal prong device, and 0.3 mg of flumazenil was injected in-
travenously. Within 5 minutes after midazolam injection, the 
patient showed decreased mentality, and nonspontaneous res-

piration. A second intravenous injection of flumazenil (0.2 mg) 
was administered to the patient to support her respiration, and 
a bag valve mask and cardiopulmonary resuscitation were 
used. The patient’s blood pressure and peripheral pulse could 
not be assessed, but pupil size and pupil reflex were normal. At 
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Fig. 1. Electrocardiography. (A) A normal sinus rhythm was confirmed prior to esophagogastroduodenoscopy. (B) A sinus tachycardia pattern was 
observed during anaphylactic shock.
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that time, sinus tachycardia was observed by electrocardiogra-
phy (ECG) (Fig. 1). No wheezing or stridor was detected by 
auscultation. When tracheal intubation was performed, there 
was no secretion from the oral cavity or airway. The patient’s 
SpO2 levels increased to greater than 90%, but her blood pres-
sure remained below normal. Norepinephrine (8 μg/min) and 
epinephrine (1 mg) were administered intravenously. Cardiac 
massage was performed for 6 minutes. After norepinephrine 
and epinephrine administration, the patient’s peripheral pulse 

rate was measured at 130 beats per minute, and the patient 
moved. The patient’s blood pressure increased to 90/60 mm 
Hg and her respiratory rate was 24 breaths per minute. The 
tracheal tube was removed, and 5 L/min of oxygen was ad-
ministered through a facial mask. The patient was then trans-
ferred to the intensive care unit (ICU). After rapid administra-
tion of 300 mL of normal saline, the infusion speed was 
adjusted to 140 mL/hr, and the patient was continually moni-
tored. The patient developed a rash all over her body immedi-
ately. Dexamethasone (5 mg) and an antihistamine agent (3 
mg) were subsequently administered via intravenous injection. 
The results of arterial blood gas analysis (ABGA) revealed a 
pH of 7.341, a blood carbon dioxide partial pressure (PaCO2) 
of 27.6%, a blood oxygen partial pressure (PaO2) of 97%, bi-
carbonate levels of 15 mmoL, and an SpO2 of 97%. No abnor-
mal findings resulted from chemical analyses, except a lactate 
dehydrogenase level of 370 IU/L.

Absent stridor or wheezing on auscultation ruled out airway 
involvement due to the sedative effect of midazolam. There 
were no abnormal findings on a chest computed tomography 
(CT) scan performed the day following the event (Fig. 2). 
Among examinations performed after recovery from cardiac 
arrest, nonspecific findings with normal wall motion were de-
tected by echocardiography, excepting depletion of the right 

Fig. 2. Chest X-ray image finding and chest computed tomography (CT) findings. (A) No abnormal findings were noted on the chest X-ray antero-
posterior image taken during the event. (B) Pleural effusion and mediastinal lymphadenopathy in both lungs were not observed in the mediastinal 
setting of chest CT. (C) No active lesion was observed in either lung in the lung parenchymal setting of chest CT. 

A  

C  

B

Fig. 3. Echocardiography findings. Nonspecific findings with nor-
mal wall motion were detected, excepting depletion of the right 
ventricular volume.
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ventricular volume (Fig. 3). Hematologic parameters including 
creatine kinase-MB and troponin I were also within the nor-
mal ranges, and thus cardiac arrest as a possible cause was also 
ruled out.

For one day, ABGA was repeated, and norepinephrine levels 
were reduced while the patient was in the ICU. The patient 
complained of general weakness. She was transferred to the 
general ward and stayed one additional day without exhibiting 
any abnormalities. After being discharged, the patient visited 
the hospital two times, but had no complaints or abnormal 
findings in her CBC or blood chemistry analyses. However, 
her blood tryptase level increased slightly during cardiac arrest 
to 14.8 μg/L (normal range, 1.9 to 13.5).

DISCUSSION

Midazolam is a relatively safe, short-acting imidazobenzodi-
azepine drug that does not have any active metabolites.7 How-
ever, several adverse effects following the use of midazolam 
have been reported, including respiratory suppression, bron-
chospasm,8 tonic-clonic seizure,9 urticaria,10 and cardiac ar-
rhythmias.11

In particular, anaphylaxis resulting from midazolam use 
may occur, and is a worldwide concern that requires attention.

In a case that occurred in India last year, rash and shock re-
sulted within 2 minutes of the intravenous administration of 
midazolam, in the absence of wheezing or stridor detected by 
auscultation. In accord with our case, all symptoms improved 
after the injection of epinephrine, and the administration of 
100 mg of Solu-Cortef (Pharmacia Limited, Buckinghamshire, 
United Kingdom) and the antihistamine Plakon.4

A skin prick test, intradermal skin test, and serum tryptase 
assay could be used to identify the risk of anaphylaxis.7 Skin 
prick tests and intradermal skin tests can be performed easily, 
but offer limited diagnostic sensitivity and specificity.12 Serum 
tryptase level measurements could also be used as an indicator 
of anaphylaxis, as elevated serum tryptase could serve as a 
marker of systemic mast cell activation, through which ana-
phylactic reactions occur. In particular, β-tryptase is detectable 
in serum, with a total to β-tryptase ratio of 10 or less indicating 
systemic anaphylaxis.13 Elevation of tryptase in serum may in-
dicate systemic anaphylaxis, but negative results cannot be 
ruled out completely.12 According to a previous study, a trypt-
ase test showed a sensitivity of 64%, a specificity of 89.3%, a 
positive predictive value of 92.6%, and a negative predictive 
value of 54.3%.12

However, the normal range of serum tryptase is controver-
sial. According to one study, the normal range of serum trypt-

ase is 1 to 15 ng/mL,13 while in a separate study, the cutoff val-
ue was 25 ng/mL.12

In the current case report, the results of the tryptase test per-
formed at the onset of symptoms were higher than the normal 
range, so we assumed the occurrence of anaphylaxis. To con-
firm, we considered performing a skin prick test to evaluate 
the patient’s reaction to midazolam once the patient’s condi-
tion was stable. However, the test was considered a high risk, 
and we could not obtain patient consent, so the skin prick test 
was not performed.

Occurrence of midazolam-associated anaphylaxis is rela-
tively rare, so research regarding the risk factors is lacking. 
However, if a patient has a history of allergic urticaria, the pa-
tient requires special attention, despite the fact that a clear cor-
relation between allergic urticaria and midazolam-associated 
anaphylaxis has not been established. Therefore, it is important 
to obtain a thorough history of allergies, and each endoscopic 
examination unit should be prepared to handle any accident 
or emergency that may occur. When symptoms are noted, 
emergency treatment and a serum tryptase assay are recom-
mended as a means to evaluate the causative symptoms.
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