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Case report of successful treatment of clostridial colitis 
in a child using enteral oxygen therapy
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LETTERS TO THE EDITOR

Dear Editor,
Clostridioides difficile infection (CDI) 

has become a serious medical and epi-
demiological problem with a marked 
increase in incidence and severity [1]. 
CDI is responsible for 15–25% of all 
antibiotic-associated diarrhea cases, 
with a considerable increase in the 
21st century [2]. Recommended first-
line therapy for CDI involves oral van-
comycin [1]. Oxygen therapy might 
be a variant of etiological therapy for 
anaerobic infection, including CDI [3]. 
Here we present a case of success-
ful treatment of clostridial colitis in 
a child by enteral oxygen administra-
tion (state scientific project “Investiga-
tion of gastrointestinal tract nondiges-
tive functions and the role of enteral 
oxygenation”). Ethical approval for the 
clinical usage of enteral oxygen ad-
ministration was provided by the local 
ethical committee. Informed consent 
of the patient’s mother was obtained 
for enteral oxygen therapy. 

A child was delivered by Caesar-
ean section at 32 weeks of gestation. 
The mother was infected with herpes 
simplex virus and cytomegalovirus 
infections. Moreover, the pregnancy 
was exacerbated by chronic placental 
insufficiency, fetal delay syndrome, 
and moderate intranatal asphyxia. 
The child’s condition was critical from 
birth because of prematurity and re-
spiratory failure, and he received non-
invasive respiratory support (nasal 
positive airway pressure).

From the third day of life, due to 
the volvulus intestinal and recurrent 
ischemia of the small intestine and 
stomach, several surgical interven-
tions were performed: resection of 
a necrotized and perforated section 
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plication of a single-trunk eunostoma, 
suturing the perforation of the ante-
rior stomach wall. As a result, the total 
length of the remaining small intes-
tine was 25 cm. The child’s condition 
remained severe due to sepsis and 
multiple organ failure. He was receiv-
ing long-term antimicrobial therapy.

At the age of 20 days, the patient 
was transferred to the Almazov Na-
tional Medical Research Center, and 
four days later was operated on for 
bowel obstruction with jejunostomy.

At the age of 1.5 months, the pa-
tient underwent reconstructive surgery 
– end-to-end jejuno-ileo-anastomosis; 
an unloading appendicostomy was 
applied. The volume of enteral feeding 
was limited due to the development of 
short-bowel syndrome, and the patient 
received partial parenteral nutrition.

At the age of 3 months and 7 days, 
excision of gastric ulcer and gastrog-
raphy due to recurrent bleeding were 
performed. The patient received a re-
peated course of antimicrobial therapy.

At the age of 4 months and 8 days, 
the patient had stool up to 10 times 
a day with large water losses. Three 
days later, high titers of Klebsiella 
pneumoniae and Clostridioides difficile 
toxins A and B in feces were detected. 
Enteral nutrition was discontinued, 
and oral administration of vancomy-
cin was started. A nasointestinal feed-
ing tube (ConvaTec, Nitra, Slovakia) 
was introduced transrectally to the 
splenic flexure of the colon, through 
which 100% oxygen was delivered 
at a rate of 2–5 mL h-1 using a 50 mL 
syringe pump (B. Braun, Hessen, Ger-
many). The total volume of enteral 
oxygen was about 50 mL per day.
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During the next five days, the pa-
tient’s condition was stable: he did not 
have a fever and gained 200 grams.

Clostridioides difficile toxins A and 
B test results were negative. The stool 
normalized, and the volume of enteral 
feeding was gradually brought up to 
the previous level – 40% of the de-
sired volume.

At the age of 5.5 months, the patient 
had a relapse of clostridial colitis (Clos-
tridioides difficile toxins A and B tests 
were positive). Clinically, at the very 
beginning, diarrhea with stool up to  
8 times a day was noted. The maximum 
body temperature was 37.6°C. The pa-
tient’s condition remained stable; how-
ever, enteral nutrition was cancelled, 
and enteral oxygen therapy was started 
again. Oxygen (100%) was delivered 
at a rate of 3–5 mL h-1 using the same 
syringe pump as described above (the 
ConvaTec nasointestinal tube, placed 
at the first (superior) part of the duode-
num; Figure 1). Considering the bacte-
ricidal effect of oxygen against obligate 
anaerobic bacteria, enteral oxygenation 
was carried out first as a monotherapy 
for the episode of pseudomembranous 
colitis; antimicrobial therapy (vancomy-
cin) was not prescribed.

Two days after the initiation of en-
teral oxygen therapy Clostridioides dif-
ficile toxins A and B test results were 
negative, stool frequency and consis-
tency normalized. Along with continu-

ous enteral oxygen therapy, enteral 
feeding was resumed and gradually 
returned to its previous volume. Re-
peated tests for Clostridioides difficile 
toxins were negative.

Finally, enteral oxygen therapy 
was stopped (duration of enteral oxy-
gen treatment was 11 days), and the 
intestinal tube was removed. The pa-
tient’s condition was stable, and he re-
ceived the previous volume of enteral 
and partial parenteral nutrition due to 
short-bowel syndrome.

During the next five days, repeated 
tests for Clostridioides difficile toxins 
A and B were negative. So, CDI relapse 
had been cured without vancomycin 
use.

Enteral oxygenation has been used 
in experimental and clinical settings 
[4–8]. In particular, oxygen has been 
used as adjunctive therapy for clostrid-
ial myonecrosis and necrotizing fasci-
itis [9]. In 1998, Katsuro et al. [10] de-
scribed a case of successful treatment 
of toxic megacolon with hyperbaric 
oxygenation (HBO). In the same year, 
Schechter [11] suggested the need to 
test the hypothesis of the possibility of 
using HBO for the treatment of toxic 
megacolon, which is usually the result 
of CDI according to Sheth et al. [12].

The most desirable goal of enteral 
oxygen therapy, however, was (and 
is) to increase systemic oxygenation. 
In 2015, we published the results of 
our clinical investigation describing 
arterial oxygenation improvement 
following enteral oxygen therapy [7]. 
Recently, similar data were obtained 
by Okabe et al. [13] in an experimental 
setting, where oxygenated perfluoro-
carbon was administered rectally.

Considering enteral oxygen thera-
py for CDI treatment, there are some 
questions that need to be addressed. 
First, how much oxygen should be 
administered intestinally to reach its 
bactericidal concentration in the colon 
region where anaerobic bacteria reside 
predominantly? Second, which way of 
oxygen delivery is preferable: nasoin-
testinal or intra-rectal? We suggest that 
the nasointestinal route is better than 
others. Because of diarrhea and high 
gastrointestinal movement, oxygen, in-

sufflated into the small intestine, would 
not be absorbed completely there and 
could reach the large intestine. More-
over, the nasointestinal route is pref-
erable since the oxygen delivery tube 
would not be pushed out with feces. 
Further investigations will be focused 
on clarifying these issues.

We believe that the described 
clinical case represents the first expe-
rience of etiologic therapy of clostrid-
ial colitis by enteral administration of 
small doses of oxygen.

Acknowledgments
1. �Financial support and sponsorship: 

none.
2. Conflict of interest: none.

References
1.	 Kukla M, Adrych K, Dobrowolska A, Mach T, 

Reguła J, Rydzewska G. Guidelines for Clostri­
dium difficile infection in adults. Prz Gastroen­
terol 2020; 15: 1-21. doi: 10.5114/pg.2020.93629.

2.	 Depestel DD, Aronoff DM. Epidemiology of Clos­
tridium difficile infection. J Pharm Pract 2013; 26: 
464-475.

3.	 Smith LDS, Williams BL. The pathogenic anaero­
bic bacteria. 3rd ed. Springfield: Thomas; 1984.

4.	 Gelman SI. The effect of enteral oxygen admin­
istration on the hepatic circulation during halo­
thane anaesthesia: experimental investigation. 
Br J Anaesth 1975; 47: 1253-1259. doi: 10.1093/
bja/47.12.1253.

5.	 Gelman SI. The effect of enteral oxygen ad­
ministration on the hepatic circulation during 
halothane anaesthesia: clinical observation. Br J 
Anaesth 1975; 47: 1261-1264. doi: 10.1093/bja/ 
47.12.1261.

6.	 Gross BD, Sacristán E, Peura RA, et al. Supple­
mental systemic oxygen support using an intes­
tinal intraluminal membrane oxygenator. Artif 
Organs 2000; 24: 864-869. doi: 10.1046/j.1525-
1594.2000.06563.x.

7.	 Mazurok V, Belikov VL, Slivin OA. Intestinal 
insufflation of small volume of oxygen increases 
systemic oxygenation in acute respiratory distress 
syndrome patients. Eur J Anaesthesiol 2015; 32: 
507-508. doi: 10.1097/EJA.0000000000000146.

8.	 Damiani E, Dyson A, Sacchetti L, Donati A, 
Singer M. Exploring alternative routes for oxygen 
administration. Intensive Care Med Exp 2016; 4: 
34. doi: 10.1186/s40635-016-0108-z.

9.	 Hyperbaric oxygen therapy: a committee report, 
rev edn. Kensington, Maryland: Undersea and 
Hyperbaric Medical Society; 1996.

10.	 Kuroki K, Masuda A, Uehara H, Kuroki A. A new 
treatment for toxic megacolon. Lancet 1998; 352: 
782. doi: 10.1016/s0140-6736(98)95043-7.

11.	 Schechter R. Is oxygen an antibiotic? Lancet 
1998; 352: 1552-1553. doi: 10.1016/S0140-6736 
(05)60361-3.

12.	 Sheth SG, LaMont JT. Toxic megacolon. Lancet 
1998; 351: 509-513. doi: 10.1016/S0140-6736 
(97)10475-5.

13.	 Okabe R, Chen-Yoshikawa TF, Yoneyama Y, et al. 
Mammalian enteral ventilation ameliorates re­
spiratory failure. Med [Internet] 2021. Available 
from: https://doi.org/10.1016/j.medj.2021.04.004.

Figure 1. Abdominal cavity X-ray demonstrating 
nasointestinal tube performing enteral oxygena
tion in a child with Clostridioides difficile colitis


