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Abstract

BACKGROUND

Colonoscopy has become a routine physical examination as people’s health awareness
has increased. Polyethylene glycol (PEG) is greatly used in bowel preparation before
colonoscopy due to its price and safety advantages. Septic shock after colonoscopy with
PEG preparation is extremely rare, with only very few cases in critically ill patients.
Herein, we describe a case of septic shock in a healthy young adult immediately

following colonoscopy with PEG preparation.

CASE SUMMARY

A 33-year-old young adult presented to our hospital for colonoscopy with PEG bowel
preparation due to recurrent diarrhea for 7 years. The male's previous physical
examination showed no abnormal indicators, and colonoscopy results were normal;
however, he exhibited septic shock and markedly elevated white blood cell, C-reactive
protein, and procalcitonin levels on the second day after colonoscopy. Immediate
resuscitation and intensive care with appropriate antibiotics improved his condition.

However, the blood and stool cultures did not detect the pathogen

CONCLUSION

1/7




Septic shock after colonoscopy is rare, especially in young adults. The authors
considered the possibility of opportunistic infections after PEG bowel preparation, and

clinicians should monitor patients for the possibility of such complications

INTRODUCTION

Due to the price and safety advantages, Polyethylene glycol (PEG) is greatly used as a
bowel preparation for colonoscopylll. The PubMed and EMBASE databases were
searched through May 2022 using the following terms and operators: [(Polyethylene
glycol) OR (PEG)] AND (infection). Only 3 cases of bacteremia after ingestion of PEG
have been reported, mainly due to bacterial translocation, and all patients had a history
of chronic underlying diseases>*l. Herein, a case of septic shock after colonoscopy with

PEG preparation in a healthy adult male with no underlying medical history was

described.

CASE PRESENTATION

Chief complaints
A 33-year-old man presented to the emergency department with diarrhea and fever for

1d.

History of present illness
The patient developed diarrhea without hematochezia more than 10 times. In addition,
he vomited his stomach contents twice without hematemesis, which was accompanied

by fever (38.2°C).

History of past illness

The patient had had repeated belching, bloating and diarrhea for 7 years, but the
examinations that were performed, including blood tests, abdominal ultrasonography,
and computed tomography (CT) examinations, showed no abnormalities. Therefore, it

was recommended that the patient undergo gastrointestinal endoscopy after he
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presented to the outpatient department of gastroenterology in our hospital. According
to our center's bowel preparation requirement, the patient was given 2 boxes of regular
PEG dissolved in 4 Liters of water for bowel preparation. After adequate bowel
preparation, the patient underwent gastrointestinal endoscopy, including both
gastroscopy and, on December 30, 2021. We performed the gastroscopy first, followed
by the colonoscopy. The results of the gastroscopy showed hiatal hernia, chronic
nonatrophic gastritis with erosions, and multiple polyps in the fundus (removed by
biopsy forceps). There were 2 gastric polyps (0.2-0.3 cm) in total, all of which were
Yamada type II. We used biopsy forceps for cold biopsy, and the pathological diagnosis
was fundic gland polyps. The colonoscopy showed no abnormal findings (no
congestion, injury, diverticulum, or mass in the colonic mucosa). After the examination,
the patient had no complaints of discomfort and left the hospital after receiving the

examination results.

Personal and family history

The patient denied any family history of digestive tract disease.

Physical examination i
1

On physical examination, the vital signs were as follows: Body temperature, 39°C;

blood pressure, 114/65 mmHg; heart rate, 115 beats per min; and respiratory rate, 18

breaths per min. No positive signs were observed in the abdomen.

Laboratory examinations

The laboratory tests returned the following results: Plasma D-dimer, 21800.00 pg/L;
brain natriuretic peptide (BNP), 7330.00 pg/mL; white blood cells, 35.07 x 10°/L; C-
reactive protein, 142.55 mg/dL; procalcitonin, 78.43 ng/mL; lactic acid, 3.3 mmol/L;
creatinine, 391 pmol/L; alanine aminotransferase, 255 U/L; aspartate aminotransferase,
204 U/L; total bile, 72.3 pmol/L; direct bile, 41.1 pmol/L; and y-glutamyltransferase,

219 U/L. The changes in laboratory examination results are shown in Figure 1.
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Imaging examinations
The abdominal CT examination showed no abnormalities, and lung CT showed a small

amount of inflammation in the lower lobe of the left lung.

MULTIDISCIPLINARY EXPERT CONSULTATION

The patient was given symptomatic and supportive treatment, including stomach
protection (omeprazole, 40 mg, iv, BID), liver protection (compound glycyrrhizin
injection, 20 mL, ivgtt, QD; ademetionine 1,4-butanedisulfonate for injection, 0.5 g, ivgtt,
QD), and anti-infection (levofloxacin, 0.5 g, ivgtt, QD), but the patient’s condition did
not improve. We found that the patient had a progressively elevated body temperature,
persistently high leukocyte index, and metabolic acidosis. The patient’s oxygenation
was maintained at 100% under nasal cannula oxygen inhalation, but the patient’s
respiratory rate increased to a maximum of 25 breaths per min, heart rate was 124 beats
per min, blood pressure was 89/60 mmHg, and a clear systemic inflammatory response
was observed. At that time, the possibility of septic shock was considered. In addition,
the patient developed acute renal insufficiency and hepatic insufficiency, and the
patient was cﬁnsidered to be complicated by multiple organ failure. Therefore, he was
immediately transferred to the intensive care unit (ICU).

After being admitted to the ICU, the patient reached the highest body temperature
at 40.1°C. During this period, the treatment plan was mainly focused on preventing
infection and maintaining circulatory stability. After 2 d of anti-infection treatment with
piperacillin sodium and tazobactam sodium for injection (4.5 g, ivgtt, Q8H), the
patient's body temperature dropped to 36.8°C, lactate level was 1.0, and white blood
cell count dropped to 11.54 x 10?/L. Once the patient showed improvement, he was
transferred to the general ward. After 2 d of observation and treatment, the abnormal
indicators were significantly improved, and the patient was discharged. Unfortunately,
no pathogenic bacteria were detected in blood culture or stool culture during the

patient’s treatment process.
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FINAL DIAGNOSIS

Severe infection, septic shock, and multiple organ failure.

TREATMENT
The treatment plan was mainly focused on preventing infection and maintaining
circulatory stability. The final recovery of the patient showed that this treatment plan

was effective.

OUTCOME AND FOLLOW-UP

At 6 mo postoperatively, the patient was in good condition.

DISCUSSION

The course of this patient indicated an important and rare clinical implication that PEG
may cause septic shock in normal adults after bowel preparation. The three previously
reported cases of septic shock occurred in patients with a history of underlying
diseases, including ICU admission, ulcerative colitis, and functional constipation. Two
patients' blood cultures detected Escherichia coli??], and the other patient's blood
cultures Citrobacter. braakiil4l.

The patient had a history of recurrent diarrhea for 7 years, which may indicate
intestinal flora imbalance. However, researchers did not have enough evidence to
diagnose an imbalance because the patient had not undergone genetic sequencing of
fecal flora, and the patient's symptoms did not improve after taking probiotics. Further
discussion of the possible route of infection in this case showed that the time series of
the patient's rapid deterioration following PEG ingestion suggested PEG-induced septic
shock. Urinalysis, stool culture, and blood culture were all negative, so the source of
infection could not be determined. However, we performed anti-infective treatment
before blood and stool cultures were taken, which may have affected the reliability of

the culture results. After a comprehensive analysis, it was believed that bacterial
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translocation may be an important factor leading to septic shock when combined with
bowel preparation and gastrointestinal endoscopy. A commonly proposed mechanism
for bacterial translocation is physical damage to intestinal mucosal barrier function,
resulting in increased permeabilityl>7l. A previous study showed that starvation for
only 24 h can lead to marked microbial changes in cecal contents and increase bacterial
adhesion to cecal epithelial cells, suggesting that bacterial overgrowth is an important
factor associated with bacterial translocationl®l. Oral administration of PEG to the
patient may lead to the destruction of the luminal factor defense function of the
gastrointestinal tract, including mucus, gastric acid, pancreatic enzymes, and bile,
resulting in intestinal mucosal damagel’l. Previous studies have also shown that PEG
may cause histopathological damage to the colon wall, although the damage is likely
minorl10],

In addition to infection with an intestinal point of origin, we also considered
whether other factors induced severe infection. First, we considered a potential
diverticulum perforation by colonoscopy or by polyp cold biopsy; second, we
considered a pulmonary infection caused by reflux aspiration during examination
under anesthesia; and third, we considered an unclean diet resulting in acute
gastrointestinal infections after gastrointestinal endoscopy. However, through a series
of examinations and medical history inquiries, all factors were ruled out.

To our knowledge, this is the first report of septic shock in a young adult following
PEG ingestion in preparation for colonoscopy. However, there are still deficiencies in
this case, including an inability to identify the pathogenic bacteria and a lack of direct
evidence to confirm bacterial translocation. However, this case recommends caution for
clinicians, who should be aware that PEG can lead to serious complications after bowel
preparation. Because the patient had no underlying diseases and no warning factors,
this case report suggests that if septic shock occurs after gastrointestinal endoscopy,

PEG may be the culprit after excluding common factors.

CONCLUSION
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Septic shock after colonoscopy is rare, especially in young adults. The authors
considered the possibility of opportunistic infections after PEG bowel preparation, and

clinicians should monitor patients for the possibility of such complications.
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