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Abstract
We report a case of a 57-year-old male with a past medical history of controlled hypertension and type 2
diabetes mellitus, who had unusual elevated serum concentration levels of vancomycin during oral
treatment for Clostridium difficile pseudomembranous colitis. Both measured serum vancomycin levels of 39
μg/ml and cerebrospinal fluid level of 5.7 μg/mL were documented and associated with unexplained
neurological symptoms and sexual dysfunction. After discontinuing of oral vancomycin and treating with
hemodialysis, the patient had reduced serum concentration levels to 26 μg/mL accompanied by significant
and rapid resolution of symptoms in addition to the general condition. Patients with intestinal disease and
reduced renal function who are being treated with oral vancomycin may absorb and accumulate high serum
level amounts of vancomycin, causing uncommon neurological toxication symptoms including headache,
altered state of consciousness, confusion, and drowsiness in association with sexual dysfunction.
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Introduction
Clostridium difficile infection (CDI) has become more common with the increasing extensive therapeutic use
of antibiotics [1]. Studies suggest the possibility of inadequate oral vancomycin absorption from the
digestive tract due to its molecular size and its pharmacokinetics [2]. It is known to have an approximate 5 to
11 hours of systemic elimination time in patients with no renal disorders or reduced renal function.
However, previous reports show that a detectable serum concentration may be produced following an oral
vancomycin therapy in patients with renal failure and severe colitis [3,4]. We present an uncommon case of
vancomycin neurotoxicity with sexual dysfunction following an oral treatment for Clostridium difficile
pseudomembranous colitis.

Case Presentation
A 57-year-old male with a past medical history of hypertension and type 2 diabetes mellitus controlled with
enalapril and lifestyle modifications presented to the emergency department complaining of diarrhea started
six days ago with foul odor stool and associated mild abdominal pain. He was recently treated with
clindamycin for respiratory tract infection. On examination, the patient was conscious, oriented, and vitally
stable, abdominal palpation revealed mild tenderness, and no other significant findings on the rest of the
examination. A diagnosis of CDI was confirmed using stool polymerase chain reaction (PCR) test, which was
positive for toxin B; other lab tests were unremarkable, including creatinine levels and negative
cerebrospinal fluid (CSF) gram stain culture. The patient was treated conservatively at the emergency
department and discharged with oral vancomycin 125 mg every six hours with follow-up in the out-patient
department. After 14 days, the patient complained of a headache and drowsiness associated with sexual
dysfunction that kept worsening. On examination, he had altered state of consciousness and appeared
confused with a Glasgow coma scale score of 11; the rest of the examination was unremarkable. On
laboratory tests, both serum vancomycin levels of 39 μg/mL and CSF level of 5.7 μg/ml were documented.
The vancomycin dose was reduced to 125 mg every 12 hours, with a regular follow-up. Three days later, the
patient reported mild improvement but with persistent symptoms. Oral vancomycin was stopped, and
hemodialysis was started with gradual improvement and disappearance of symptoms overtime. On day 6
post-discontinuation of the drug, after 24 hours of the latest dose detectable at 2.2 mcg/dL, a random serum
vancomycin level test was conducted, which resulted undetectable. Resolution of symptoms after stopping
oral treatment and initiating hemodialysis, as well as a detectable serum level of vancomycin reflect
systemic accumulation with subsequent toxicity.

Discussion
CDI is a common etiology of nosocomial diarrhea in hospitals and other long-term care facilities, resulting
in increased burden of financial expense [1]. CDI is currently seen as a significant community pathogen due
to its epidemiology increase in the previous decade [1,5]. Approximately one out of four patients had
repeated infection [6]. It has become evident that vancomycin is more effective than other antibiotics,
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including metronidazole, when treating CDI [7]. The treatment guidelines for oral vancomycin recommend
its use for severe cases and after the first infection recurrence [8]. The poor systemic absorption of oral
vancomycin predicted by its pharmacokinetics character forms the basis for use of oral vancomycin for
colitis due to CD [3]. However, systemic absorption after administration of oral vancomycin had conflicting
clinical data. Some documented cases showed serum vancomycin detectable levels after administration of
oral vancomycin in cases of severe colitis and in patients with reduced renal function [3,9]. In a series of 10
reported cases taking therapeutic oral vancomycin, 4 out of 10 of these cases had a detectable serum
vancomycin level ranging from 1.0 to 3.1 mg/L. In these four cases, one patient had reduced renal
function [10]. Furthermore, an observational study with 85 patients observed a detectable level of serum
vancomycin in 68% of patients. Other observed and documented risk factors for systemic exposure of oral
vancomycin included intensive-care unit admissions, reduced renal function, active severe CDI, over 10 days
of therapy, inflammatory disorders of the gastrointestinal tract, and associated vancomycin retention enema
usage [4]. Some previous reports suggest the lack of oral vancomycin systemic absorption [11]. A late pilot
study including eight children, in which seven children had a diagnosis of inflammatory bowel disease and
one child with acute kidney injury, observed no detectable levels of serum vancomycin following oral
vancomycin [12]. A prospective study including 57 adults revealed no detectable levels of serum vancomycin
in 98% of the cases taking oral vancomycin treatment. Moreover, it is known that the major route of
vancomycin systemic clearance is processed by renal excretion, and no occurrence of a proper systemic
absorption was noted including in cases with reduced renal function [13]. Permanent or transient
neurotoxicity symptoms with sexual dysfunction have rarely been considered as side effects of oral
vancomycin treatment and are linked to significant accumulation of vancomycin serum levels [2]. Typically,
the symptoms subside after decreasing the dose or discontinuing oral vancomycin. There are limited reports
of vancomycin toxicity, but none was reported with neurotoxicity in addition to sexual dysfunction. Our
case is uncommon regardless of the absence of reduced renal function and known risk factors for systemic
exposure to vancomycin; the patient presented with symptoms indicating neurotoxicity that may promote
or mimic mild encephalitis. No concurrent known medication to cause neurotoxicity or possible drug
interactions with vancomycin was taken by the patient. A measurement of vancomycin serum level of 2.2
mcg/dL has confirmed the systemic absorption about 24 hours after discontinuing the drug. Using the
calculation method of the adverse drug reaction probability defined by Naranjo et al., our case would be
considered a “probable” drug reaction due to oral vancomycin [14].

Conclusions
Our case report shows a possibility of vancomycin accumulation in serum and eventually reaching
neurotoxic levels regardless of the absence of renal impairment and other related known risk factors for
systemic absorption. The likelihood of systemic absorption and possible vancomycin neurotoxicity should be
considered and discussed with patients when prescribing oral vancomycin therapy.

Additional Information
Disclosures
Human subjects: Consent was obtained by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

Acknowledgements
We would like to acknowledge the head of the Internal Medicine Department of King’s Fahad Hospital for
providing supervision and guidance.

References
1. Evans CT, Safdar N: Current trends in the epidemiology and outcomes of Clostridium difficile infection .

Clin Infect Dis. 2015, 60:66-71. 10.1093/cid/civ140
2. Moellering RC Jr: Pharmacokinetics of vancomycin. J Antimicrob Chemother. 1984, 14:43-52.

0.1093/jac/14.suppl_d.43
3. Spitzer PG, Eliopoulos GM: Systemic absorption of enteral vancomycin in a patient with

pseudomembranous colitis. Ann Intern Med. 1984, 100:533-534. 10.7326/0003-4819-100-4-533
4. Pettit NN, DePestel DD, Fohl AL, Eyler R, Carver PL: Risk factors for systemic vancomycin exposure

following administration of oral vancomycin for the treatment of Clostridium difficile infection.
Pharmacotherapy. 2015, 35:119-126. 10.1002/phar.1538

5. Chitnis AS, Holzbauer SM, Belflower RM, et al.: Epidemiology of community-associated Clostridium difficile
infection, 2009 through 2011. JAMA Intern Med. 2013, 173:1359-1367. 10.1001/jamainternmed.2013.7056

6. Kelly CP, LaMont JT: Clostridium difficile-more difficult than ever . N Engl J Med. 2008, 359:1932-1940.
10.1056/NEJMra0707500

7. Zar FA, Bakkanagari SR, Moorthi KM, Davis MB: A comparisonof vancomycin and metronidazole for the

2020 Almohammadi et al. Cureus 12(12): e12396. DOI 10.7759/cureus.12396 2 of 3

https://dx.doi.org/10.1093/cid/civ140
https://dx.doi.org/10.1093/cid/civ140
https://dx.doi.org/0.1093/jac/14.suppl_d.43
https://dx.doi.org/0.1093/jac/14.suppl_d.43
https://dx.doi.org/10.7326/0003-4819-100-4-533
https://dx.doi.org/10.7326/0003-4819-100-4-533
https://dx.doi.org/10.1002/phar.1538
https://dx.doi.org/10.1002/phar.1538
https://dx.doi.org/10.1001/jamainternmed.2013.7056
https://dx.doi.org/10.1001/jamainternmed.2013.7056
https://dx.doi.org/10.1056/NEJMra0707500
https://dx.doi.org/10.1056/NEJMra0707500
https://dx.doi.org/10.1086/519265


treatment of Clostridium difficile-associated diarrhea, stratified by disease severity. Clin Infect Dis. 2007,
45:302-307. 10.1086/519265

8. Cohen SH, Gerding DN, Johnson S, et al.: Clinical practice guidelines for Clostridium difficile infection in
adults: 2010 update by the Society for Healthcare Epidemiology of America (SHEA) and the Infectious
Diseases Society of America (IDSA). Infect Control Hosp Epidemiol. 2010, 31:431-455. 10.1086/651706

9. Matzke GR, Halstenson CE, Olson PL, Collins AJ, Abraham PA: Systemic absorption of oral vancomycin in
patients with renal insufficiency and antibiotic-associated colitis. Am J Kidney Dis. 1987, 9:422-425.
10.1016/s0272-6386(87)80146-4

10. Armstrong CJ, Wilson TS: Systemic absorption of vancomycin . J Clin Pathol. 1995, 48:689.
10.1136/jcp.48.7.689-b

11. Tedesco F, Markham R, Gurwith M, Christie D, Bartlett JG: Oral vancomycin for antibiotic-associated
pseudomembranous colitis. Lancet. 1978, 2:226-228. 10.1016/s0140-6736(78)91741-5

12. Antoon JW, Hall M, Metropulos D, Steiner MJ, Jhaveri R, Lohr JA: A prospective pilot study on systemic
absorption of oral vancomycin in children with colitis. J Pediatr Pharmacol Ther. 2016, 21:426-431.
10.5863/1551-6776-21.5.426

13. Rao S, Kupfer Y, Pagala M, Chapnick E, Tessler S: Systemic absorption of oral vancomycin in patients with
Clostridium difficile infection. Scand J Infect Dis. 2011, 43:386-388. 10.3109/00365548.2010.544671

14. Naranjo CA, Busto U, Sellers EM, et al.: A method for estimating the probability of adverse drug reactions .
Clin Pharmacol Ther. 1981, 30:239-245. 10.1038/clpt.1981.154

2020 Almohammadi et al. Cureus 12(12): e12396. DOI 10.7759/cureus.12396 3 of 3

https://dx.doi.org/10.1086/519265
https://dx.doi.org/10.1086/651706
https://dx.doi.org/10.1086/651706
https://dx.doi.org/10.1016/s0272-6386(87)80146-4
https://dx.doi.org/10.1016/s0272-6386(87)80146-4
https://dx.doi.org/10.1136/jcp.48.7.689-b
https://dx.doi.org/10.1136/jcp.48.7.689-b
https://dx.doi.org/10.1016/s0140-6736(78)91741-5
https://dx.doi.org/10.1016/s0140-6736(78)91741-5
https://dx.doi.org/10.5863/1551-6776-21.5.426
https://dx.doi.org/10.5863/1551-6776-21.5.426
https://dx.doi.org/10.3109/00365548.2010.544671
https://dx.doi.org/10.3109/00365548.2010.544671
https://dx.doi.org/10.1038/clpt.1981.154
https://dx.doi.org/10.1038/clpt.1981.154

	Uncommon Case of Oral Vancomycin Neurotoxicity With Sexual Dysfunction
	Abstract
	Introduction
	Case Presentation
	Discussion
	Conclusions
	Additional Information
	Disclosures
	Acknowledgements

	References


