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Colonoscopy is the current standard method for evaluation of the colon. The diagnostic accuracy and therapeutic safety of
colonoscopy depend on the quality of colonic cleansing and preparation. Generally, all these preparations have been demon-
strated to be safe for use in healthy individuals without significant comorbid conditions. Based on safety and efficacy concerns,
polyethylene glycol (PEG) is most commonly utilized as a bowel preparation solution for colonoscopy. Adverse events in pa-
tients receiving PEG are mostly clinically non-significant. However, fatal adverse events rarely have been shown to occur in the
few individuals who experience vomiting or aspiration. Anaphylactic shock associated with ingestion of PEG electrolyte solu-
tion is an extremely rare fatal complication, and reported mainly in Western countries. Here, we report the first case of anaphy-
lactic shock following the ingestion of PEG solution in Korea. (Intest Res 2015;13:90-94)
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INTRODUCTION

Recently, the incidence of colorectal cancer (CRC) has
drastically increased in South Korea, and colonoscopy is be-
ing recommended for screening of CRC in adults aged over
50 years.' Although appropriate colonic cleansing is essen-
tial prior to colonoscopy, effective, safe, easy-to-administer,
and contraindication-free colonic cleansing agents have not
yet been developed. As colonoscopy has become a common
examination method, the use of colonic cleansing agents is
also increasing, as expected, warranting better understand-
ing and proper management of their side effects.”

Liquid sodium phosphate as a bowel purgative has been
widely used owing to its ease of administration, but is not
prescribed anymore because of the risk of renal failure.’
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Most colonic cleansing agents are based on polyethylene
glycol (PEG), which does not cause translocation of elec-
trolytes and water as it penetrates the intestine without
inducing absorption and secretion, and is hence considered
relatively safe.*' Patients, however, still complain of nausea,
vomiting, abdominal pain, abdominal bloating, chest pains,
and dizziness in some cases.” Most side effects are minor,
but there are several reported cases of fatal side effects re-
sulted from vomiting and aspiration during PEG adminis-
tration, i.e., Mallory-Weiss syndrome,” esophageal rupture,’
aspiration pneumonia, and acute respiratory distress syn-
drome.” Furthermore, there are a few case reports regarding
hypersensitivity as a side effects of PEG agents,”"" as well as
anaphylaxis, which can in some cases be fatal."”"* However,
no case report on anaphylaxis associated with ingestion of
PEG has been published in South Korea.

In the current study, we report of a 39-year-old man who
experienced anaphylactic shock due to PEG ingestion pre-
scribed for colonoscopy.
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CASE REPORT

A 39-year-old male office worker without a previous his-
tory of specific diseases and symptoms underwent a sched-
uled colonoscopy as part of a medical check-up. The patient
underwent colonoscopy in another institute 3 years ago,
and did not experience any specific symptoms from the use
of sodium phosphate bowel purgative (Solin oral solution,
Korea Pharma Co. Ltd,, Seoul, Korea) as a colonic cleansing
agent. Other examinations also indicated no abnormal find-
ings.

One day prior to the colonoscopy, the patient received
a dose of PEG agent (Colyte powder, Taejoon Pharma Co.
Ltd, Seoul, Korea). About 5 minutes later, he experienced a
generalized rash, itching, swelling and tingling feeling in his
arms, dizziness, dysphagia, and dyspnea, and therefore, he
visited our emergency room (ER). The patient did not have
a history of chronic diseases (e.g., diabetes, hypertension,
tuberculosis, and hepatitis), or any allergic disorders such
as bronchial asthma and food allergies. He had been smok-
ing for over 10 years and drinking at least once per week. In
addition, no specific family history was noted, including any
known occurrence of CRC.

Within 30 min, the patient was transferred to the ER by
ambulance. When admitted to the ER, he was in a state of
shock, with a blood pressure of 41/31 mmHg, heart rate of
102 beats/min, respiratory rate of 28 breaths/min, and body
temperature of 36.0°C. Even though the patient showed
acute symptoms, he was still conscious. No specific findings
were noted on chest and abdominal examinations. The liver
and spleen were not palpable. Blood tests revealed leuko-
cytes, hemoglobin, and platelet levels of 6,700/mm”’ (92.9%
neutrophils, and 0.0% eosinophils), 15.5 g/dL, and 238,000/
mm’, respectively, which were all within normal ranges.
Electrolyte tests showed that sodium, potassium, and chlo-
ride levels were 141 mEq/L, 3.1 mEq/L, and 106 mEq/L, re-
spectively.

Other results on biochemical and urine analyses were
found to be within normal ranges. In arterial blood gas analy-
sis, levels of pH, pCO,, pO,, and bicarbonate were 7.427, 35.2
mmHg, 84.0 mmHg, and 23.2 mEq/L, respectively. Cardiac
enzyme tests revealed a CK-MB level of 0.7 ng/mL and a
Troponin I level of 0.012 ng/mL, both of which were within
normal ranges. The heart rate was found to be 82 regular
sinus rhythms per minute on electrocardiography, and no
significant findings were revealed on chest and abdominal
radiography. The patient was interviewed completely and
thoroughly several times regarding food allergens, medica-
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tions, exercise, and occupational exposure to hazardous sub-
stances that can cause anaphylaxis. However, no cause other
than the administration of the PEG agent could be identified.

As anaphylactic shock by PEG was suspected, oxygen was
supplied via a nasal cannula at a rate of 4 L/min. Although
the patient was administered with 1 L of saline as well as an
intravenous injection of 0.1 mg of epinephrine (epinephrine
injection solution, Daihan Pharm Co., Seoul, Korea), 3 mg of
piprinhydrinate (Plakon®, Yungjin Pharm Co.,, Seoul, Korea),
and 125 mg of methylprednisolone (Salon®, Hanlim Pharm
Co., Seoul, Korea), his hypotension was not alleviated after
10 minutes. Therefore, 1 mg of epinephrine was dissolved
in 0.5 L of glucose injection solution (5%) and then injected
with the constant rate of 1 xg/min. Most symptoms (e.g.,
difficulty in breathing, hives, itching, and other symptoms)
improved 1 hour after treatment, and vital signs returned
to normal (blood pressure, 120/78 mmHg; heart rate, 92
beats/min; respiratory rate, 20 breaths/min). The continu-
ous injection of epinephrine and oxygen supply were subse-
quently discontinued. In order to confirm whether the PEG
agent was responsible for the anaphylaxis, a skin prick test
was planned but not performed because the patient firmly
refused to undergo the test owing to a fear of experiencing
another anaphylactic shock.

Three hours after admission to the ER, the patient only
showed edema on both arms, but all other symptoms were
attenuated or they disappeared. After 20 hours, his vital signs
were stable and no further evidence of exacerbation and
recurrence were noted. The patient was informed about the
possibility of anaphylaxis caused by the PEG agent, and ad-
vised to avoid such substances in the future. After discharge,
no evidence of recurrence or after-effects was observed on
subsequent outpatient follow-ups.

DISCUSSION

PEG electrolyte solutions have been used since 1980 for
colonic cleansing, and are still widely utilized nowadays.
These solutions replace chloride ions, which are required for
active absorption of sodium ions in the colonic lumen, with
sulfate ions, thereby minimizing their absorption. Further,
high molecular weight PEG (3,350 g/mol or 4,000 g/mol) is
added to the solution to hinder water absorption given the
lower molecular weight of sulfate ions compared to that of
sulfate ions."”"" In the present case report, the PEG solution
contained PEG 3350 (236 g), sodium chloride (5.86 g), so-
dium bicarbonate (6.74 g), potassium chloride (2.97 g), and
anhydrous sodium sulfate (22.74 g). This PEG electrolyte so-
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lution is known to be safe because it maintains the osmotic
pressure similar to that of blood plasma, and does not cause
translocation of electrolytes and water by penetrating the
intestine and preventing absorption and secretion. PEG so-
lution reduces the toxicity of proteins and other substances,
extends the half-life of other drugs, and is chemically and
immunologically inert, and hence, considered safe." Various
molecular weights of PEG have been widely utilized for nu-
merous applications such as injection solutions, pills, aque-
ous solutions, skin disinfectants, and toothpastes. However,
several cases of allergic reactions have been reported.

Anaphylaxis occurs immediately after exposure to a
specific sensitized antigen and may lead to death in severe
cases."” The most common causes include food items, insect
stings, and drugs, but non-immunological stimuli such as
exercise and extreme environmental conditions (cold or
hot condition) rarely contribute to anaphylaxis; however
the causative mechanism has not been established clearly."
Anaphylaxis is diagnosed when more than two of the fol-
lowing symptoms are observed within several minutes to
hours after exposure to a suspected antigen: invasion to
mucocutaneous tissues, respiratory symptoms, hypotension,
and persistent digestive symp toms." In the current case, the
patient was diagnosed with anaphylaxis because of immedi-
ate findings of skin rash, itching, dyspnea, and hypotension 5
minutes after PEG exposure.

Since 1990, there have been 7 cases regarding allergic reac-
tions and anaphylaxis caused by the administration of PEG
electrolyte solution reported in the literature (Table 1).*"*
these cases, the mean patient age was 58.4 years, and 4 of

In

the 7 patients were men. As shown in Table 1, only 2 cases
showed anaphylaxis shock with associated hypotension.'*"
In the case of Schuman et al.,"* the patient complained of
dyspnea (stridor) during medication and had hypotension
(80 mmHg systolic blood pressure) 20 minutes after admis-
sion. The symptoms were alleviated after the administration
of epinephrine.

Similarly, in the case report by Shah et al."’ the patients
presented with hypotension, loss of consciousness, dyspnea,
and hives, all of which improved with epinephrine adminis-
tration. This patient underwent a skin prick test using PEGs
with 200, 1000, 3350, and 9000 molecular weights, and had
positive reactions against PEGs with 3350 and 9000. The pa-
tient experienced a skin rash and swelling when using PEG-
containing sun block and toothpaste. In addition, this patient
had allergic symptoms (e.g., hives, dyspnea, itching) after
taking pills containing PEGs, which were attenuated by self-
injection of epinephrine.
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Table 1. Seven Cases of Allergic Reaction or Anaphylaxis Associated With Polyethylene Glycol Solution Ingestion Reported Since 1990

Allergy
history

Drug
history

Medical history

Clinical
outcome

Shock

Presentation

Sex

Age (yr),
70, Male

Author (yr)

Resolved None

Yes

Dyspnea, wheezing

Schuman et al. (1991)"
Brullet et al. (1992)"

Amiodarone

Resolved  Sigmoid colon cancer, atrial fibrillation

No

Generalized urticaria

86, Female
70, Male
46, Male
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Captopril

Resolved Hypertension

No

Tongue swelling, perioral edema, foot edema

Stollman et al. (1996)°

Lee et al. (2002)"
Assal et al. (2006)°

Resolved None

No

Diffuse erythematous patch

Resolved  Hypertension, coronary artery disease,

No

Perioral edema

52, Female

aortic valve replacement

Resolved None
Resolved UC
Resolved None

o}
Yes
Yes

Urticaria, flushing, dyspnea, arytenoid edema
Flushing, urticaria, dyspnea, loss of consciousness
Generalized skin rash, dyspnea, itching, dizziness
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Another male patient who showed allergic reactions
against a PEG-containing povidone-iodine disinfection gel
showed the same symptoms for shampoos and colloid solu-
tions containing PEG on skin prick tests, thus confirming his
positive reactions against PEGs and their analogs. Therefore,
it is essential to perform skin prick tests for not only PEGs
with various molecular weights but also their analogs for pa-
tients with positive reactions against PEG, thereby educating
patients to avoid potential exposures to such substances.

In the case report by Savits et al." the patient complained
of hives, dyspnea, and a sensation of throat-closing after the
administration of a PEG agent; the symptoms were alleviated
with administration of anti-histamines and steroids, but the
tongue swelling worsened 20 hours later, causing the patient
to re-visit the ER. The symptoms improved with epinephrine
treatment. Approximately 1-20% patients who experienced
anaphylaxis may experience secondary reactions within
1-72 hours, however, there is no reliable indicator to predict
such recurrences." Therefore, it might be appropriate for
doctors to carefully examine secondary reactions even after
alleviation of such symptoms in patients with anaphylaxis
caused by the administration of PEG agents.

As in the current case, epinephrine has often been se-
lected as a therapeutic option for patients with anaphylaxis.
However, great caution is required as excessive administra-
tion may result in side effects including ventricular arrhyth-
mias, angina pectoris, myocardial infarction, pulmonary
edema, and hemorrhage.”” Generally, 1:1,000 diluted epi-
nephrine is intramuscularly delivered every 5-15 minutes,
0.2-0.5 mg per injection. However, continuous jugular vein
injections have been recommended, in which appropriate
fluid therapy along with epinephrine injection was not found
to alleviate hypotension or result in cardiac arrest.'” In ana-
phylaxis patients with hypotension, intravenous injection of
epinephrine is considered to be safe and effective, but no di-
rect comparison has yet been made to muscular injections.”
The continuous injection of epinephrine is beneficial be-
cause it is easy to control the dose until a certain potency is
achieved, whilst bolus injections have risks of overdose, and
simultaneous cardiovascular monitoring should therefore be
considered." In our case, a combination of fluid therapy and
intravenous epinephrine injection was provided because the
patient was already in state of shock when admitted to the
ER.

In cases reported by Assal et al.” and Stollman et al,” an-
gioedema was observed without other symptoms. However,
Brullet et al." reported that the patient presented with gener-
alized itching and hives. In these cases, all the symptoms im-
proved with antihistamine and steroid treatment. Lee et al."
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reported that treatment using antihistamine and steroids
was only successful for patients with truncal rashes caused
by the PEG agent. In many case reports, skin lesions and
dyspnea were the most common symptoms, and appropri-
ate medical treatments improved such symptoms without
further complications as in the current case, indicating that
immediate therapeutic treatment provides favorable prog-
noses.

Although histamine and tryptase levels increase in the
blood and accompany type I hypersensitivity indicating al-
lergic reactions, they produce high rates of false-negatives
and are therefore limited as diagnostic tests." Skin prick and
serum specific IgE tests are common diagnostic tools to di-
agnose allergic diseases and to confirm allergens. The serum
specific IgE test is easy and safe to perform but is prone to
low sensitivity and a high likelihood of detecting IgE antibod-
ies associated with cross-reactions.” Results of these exami-
nations are usually relatively consistent, although in some
cases this is not the case, and simultaneous examinations
are therefore warranted. Skin prick tests examine various
antigens at the same time and provide results immediately.
However, they could be dangerous for patients with a history
of anaphylactic shock, such as in the present case. Oral prov-
ocation tests, mostly used for foods allergen diagnosis, are
not frequently performed because these can also be poten-
tially dangerous in patients with anaphylactic shock.* Sohy
et al.”! implemented the skin prick and oral provocation test
by using PEG 4000 to elucidate the causative mechanisms
of anaphylaxis. However, such confirmatory tests were not
performed, and this represents a limitation of the case.

The current study is the first report in South Korea describ-
ing anaphylactic shock caused by ingestion of PEG, which
is generally considered safe. Although it is rare, physicians
must be cautious of this potentially fatal complication when
administering PEG agents to patients undergoing colonos-

copy.
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