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Case Report

Oral Absorption of Enteral Vancomycin in a Child with 
Clostridium difficile Colitis and Renal Impairment

Adam Wood, PharmD,1 Katie Wassil, PharmD,2 and Elisa Edwards, PharmD2

1Nemours Children’s Hospital, Orlando, Florida, 2Wolfson Children’s Hospital, Jacksonville, Florida

Vancomycin is a glycopeptide antibiotic that is used by the enteral route for the treatment of Clostridium 
difficile infections and is not thought to be absorbed into the systemic circulation. We report on a 2-year-old, 
12.5-kg patient with confirmed C difficile colitis and renal insufficiency that was treated with 125 mg of enteral 
vancomycin (10 mg/kg); the patient developed measurable systemic concentrations as high as 17.8 mg/L. 
However, as the patient’s colitis began to improve, the serial vancomycin concentrations reflected little to no 
continued absorption of vancomycin. A review of the literature regarding this rare phenomenon is discussed.
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INTRODUCTION

Vancomycin is a glycopeptide antibiotic that 
is used by the enteral route for the treatment of 
Clostridium difficile infections. Because of its phar-
macokinetics, including the size of the molecule, 
vancomycin is not thought to be absorbed into 
the systemic circulation in a normally functioning 
bowel. We report the case of a pediatric patient 
with severe bowel inflammation and renal in-
sufficiency who exhibited systemic absorption 
and accumulation of vancomycin following oral 
administration.

CASE PRESENTATION

Our patient was a 2-year-old female; she had 
been diagnosed with hepatoblastoma, which was 
being treated with cisplatin, vincristine, 5-fluo-
rouracil, and doxorubicin. The patient’s past 
medical history was significant for renal insuf-
ficiency that intermittently required continuous 
renal replacement therapy (CRRT). The patient 
presented to the pediatric intensive care unit 
for typhlitis and persistent febrile neutropenia. 
During hospitalization, she was treated with 
broad-spectrum agents, including piperacillin/
tazobactam, linezolid, micafungin, metronida-
zole, and monthly pentamidine. The patient had 

also received cefepime and meropenem approxi-
mately 2 weeks prior to this regimen.

Thirteen days into her stay in the intensive 
care unit, she was tested for C difficile toxin due 
to persistent fevers, gastrointestinal bleeding, 
and abdominal computed tomography findings 
consistent with intestinal edema and inflamma-
tion. This test was positive for C difficile toxin, 
and vancomycin 125 mg/dose (10 mg/kg) was 
begun and given via nasogastric tube every 6 
hours. Enteral vancomycin was chosen, since the 
patient developed the infection while receiving 
intravenous metronidazole. At the time vanco-
mycin was initiated, the patient was on CRRT, 
serum creatinine was 1.02 mg/dL, and blood 
urea nitrogen was 30 mg/dL.

On day 3 of enteral vancomycin, concern was 
expressed that the combination of a significantly 
inflamed gastrointestinal tract and renal insuf-
ficiency could lead to systemic absorption and 
accumulation of vancomycin. A vancomycin 
concentration of 12.5 mg/L was measured ap-
proximately 6 hours after the previous dose of 
vancomycin and approximately 18 hours after 
discontinuation of CRRT therapy. At this time, 
it was decided to maintain the current dosing of 
vancomycin.

Another vancomycin concentration was drawn 
48 hours later (after an additional 8 doses) and 
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was 17.8 mg/L. This demonstrated continued 
absorption of the enteral vancomycin. The nurs-
ing staff confirmed that the patient had not been 
receiving any form of intravenous vancomycin 
since 14 days prior to the start of enteral therapy.

To limit the amount of vancomycin absorbed 
into the systemic circulation, the dose of vanco-
mycin was decreased and the dosing interval 
was extended. The Table depicts the vancomycin 
administration times and doses along with the se-
rial vancomycin concentrations. As the patient’s 
colitis began to improve, serial concentrations 
demonstrated little to no continued absorption 
of vancomycin. As the dose and frequency of 
orally administered vancomycin increased, there 
was no evidence of systemic absorption of the 
vancomycin; the serum concentrations contin-
ued to trend downward. The patient’s condi-
tion improved, and vancomycin was eventually 
discontinued on day 9 of therapy.

DISCUSSION

This report discusses a pediatric patient with 
significant enteral absorption of oral vancomycin 
in the presence of impaired gastrointestinal wall 
integrity with concomitant renal insufficiency. 
While normally vancomycin’s pharmacokinet-
ics limit oral absorption,1 it has been noted that 
systemic absorption is possible after enteral 
administration. In 1983, Thompson et al2 pre-
sented a 14-year-old female patient with renal 
insufficiency and pseudomembranous colitis that 
was treated with oral vancomycin 250 mg every 
6 hours. This patient eventually attained serum 
concentrations between 13.5 and 34 mg/L, along 
with an unexplained encephalopathy that rapidly 
resolved upon initiation of hemodialysis with 
reduction in serum vancomycin concentrations to 
24 mcg/mL.2 While the accumulation of enteral 
vancomycin is most often reported in patients 

Table. Vancomycin Dosing and Serum Concentrations

Day Time Vancomycin Serum 
Concentration (mg/L)

Time Since Last 
Dose (hr)

Serum Creatinine 
(mg/dL)

Event

1 13:38 1.76 Vancomycin 125 mg NG every 6 hr 
initiated

2 17:35 1.96 CRRT stopped

3 11:45 12.5 6 2.15

5 12:00 17.8 6.75 0.7

5 20:30 16.2 15.25

5 21:24 Vancomycin changed to 62.5 mg NG 
every 12 hr 

6 9:20 15.9 12 1.17

6 23:00 14.1 1.5

7 8:55 13 11.5 0.8

7 10:00 Vancomycin changed to 62.5 mg NG 
every 6 hr

7 12:50 12.1 3

7 20:00 11.2 2

8 5:00 10 4.75 1.02

8 12:50 Vancomycin increased to 125 mg NG 
every 6 hr

9 12:20 8.5 6 1.05

9 14:10 8.4 1.5

9 17:55 Vancomycin NG was discontinued

12 12:00 2.2 66 1.88

CRRT, continuous renal replacement therapy; NG, nasogastric
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with renal insufficiency,3,4 it has also been noted 
to occur in patients with pseudomembranous 
colitis without compromised renal function.5,6 
This is most often attributed to compromised 
intestinal epithelium allowing for increased drug 
absorption.

According to the available data, there may be a 
relationship between the dose of oral vancomycin 
administered and serum concentration attained. 
Matzke et al7 demonstrated that there was a sig-
nificant linear relationship between daily dose 
and serum concentration obtained in patients 
with moderate to severe renal impairment who 
were being treated with escalating doses (125 mg 
to 500 mg every 6 hours) of oral vancomycin for 
antibiotic-associated colitis.7 This dose-response 
relationship is supported by other studies that 
included patients with varying degrees of renal 
insufficiency who were treated with 125 mg of 
vancomycin every 6 hours and were unable to 
reliably produce detectable serum concentrations 
of vancomycin.8,9 While it is possible that the use 
of 125 mg of vancomycin every 6 hours in our 
patient was a sufficient dose to lead to therapeu-
tic serum concentrations, this is not supported 
by the fact that the serum concentrations did 
not rise in response to increasing the dose from 
62.5 mg to the original dose of 125 mg on day 8 
of therapy. This lack of rise of serum concentra-
tions may indicate that the patient’s colitis was 
resolving and the integrity of the gastrointestinal 
epithelium was returning.

CONCLUSION

This paper reports on a 2-year-old patient 
with significant systemic absorption of enteral 
vancomycin in the presence of C difficile colitis 
and renal insufficiency. Practitioners should be 
cognizant of this rare phenomenon and be careful 
in choosing those patients who may benefit from 
monitoring of serum vancomycin concentrations.
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