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CASE REPORTS
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ABSTRACT

Purpose: To report the presentation, management, and potential future avoidance of vancomycin extravasation.
Summary: An 84-year-old woman was admitted to the emergency department due to observed seizures that progressed to status
epilepticus. Status epilepticus was controlled, but the patient developed hospital-acquired pneumonia, requiring treatment with
vancomycin and cefepime. During treatment with vancomycin, extravasation occurred during peripheral administration. Cold
packs were immediately applied to the lesion for the next 24 hours with common gauze open dressings with frequent changes, and
silver sulfadiazine 1% topical application once daily were started on the day after extravasation. While skin necrosis developed, it
did not require surgical intervention and common gauze open dressings with frequent changes and silver sulfadiazine 1% topically
were continued until the wound was healed.
Conclusion: Although the package insert warns of extravasation with potential necrosis during vancomycin administration, this
case highlights a potentially under-reported adverse event. Vancomycin extravasation was successfully managed by utilizing cold
compress for the first 24 hours post-extravasation with common gauze open dressings and silver sulfadiazine 1% until the wound
was healed. With a potential for vancomycin extravasation when administered peripherally, we would recommend central venous
administration.
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1. INTRODUCTION

Vancomycin was approved by the FDA in 1958.[1] The origi-
nal product was obtained by fermentation and was composed
of up to 70% impurities. Initial trials reported little observed
toxicity which was typically infusion related, including ve-
nous irritation, phlebitis, fever, chills, and rash. Other ob-
served adverse effects included ototoxicity and nephrotoxic-
ity.[2] During this time period, vancomycin was considered a
second-line anti-staphylococcal agent due to its nephrotoxic
effects.[3] Over time, use of more purified product eliminated
much of the observed infusion-related chills and skin rash.

In addition, ototoxicty had become considered uncommon.[2]

By the 1970s, these newer vancomycin formulations without
impurities were introduced and the nephrotoxic effects of the
drug were diminished, but not eliminated.

Vancomycin is a glycopeptide antibiotic that inhibits cell
wall synthesis and is used widely for gram-positive bacterial
infections.[1] Methicillin-resistant Staphylococcus aureus
(MRSA) was first described in 1961.[4] Due to an inability to
use penicillins or other beta-lactams to treat MRSA, an alter-
native agent was imperative, thus, vancomycin use began to
increase.[4] Initially known as a hospital-acquired pathogen,
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appearance of MRSA in community isolates in the United
States and throughout the world in the early 1980’s saw a
greater than 200-fold increase in vancomycin use over the
next two decades.[2, 5]

With increased use has come a better understanding of van-
comycin toxicity and changes in the understanding of its
side effects. A 2015 review article described the most com-
mon adverse effects of vancomycin.[6] Red-man syndrome,
hypersensitivity reactions, reversible neutropenia, thrombo-
cytopenia and agranulocytosis, ototoxicty, and nephrotox-
icity all continue to be reported in the literature.[6] Red-
man syndrome is cited as the most common side effect, and
nephrotoxicity remains controversial and on the forefront of
current research.[7, 8] There are additional isolated reports of
urticaria, exfoliative dermatitis, macular rashes, eosinophila,
vasculitis, transient anaphylaxis, vascular collapse, IgA bul-
lous dermatosis, exfoliative erythroderma, Stevens-Johnsons
syndrome, and toxic epidermal necrolysis cited in the litera-
ture.[6, 9] While extravasation is described in the vancomycin
package insert as an administration risk, a 2014 review article
cites only three reported cases of vancomycin extravasation
between 1961 and 2014, none of which discussed manage-
ment.[10, 11] We would like to report a case of vancomycin
extravasation, describing presentation, management and po-
tential solutions to avert this adverse reaction in the future.

2. CASE REPORT
An 84-year-old African American woman was admitted to
the emergency department due to observed seizures while
at adult day care. The patient weighs 220 lbs with a past
medical history that includes anemia, asthma, atrial fibril-
lation, coronary artery disease, heart failure with preserved
ejection fraction, hypertension, type 2 diabetes, and pneu-
monia. Surgical history includes a coronary artery bypass
five years ago. Home medication list included: aspirin, do-
cusate sodium, fluticasone/salmeterol, losartan, ferrous sul-
fate, furosemide, sitagliptin, metoprolol tartrate, insulin as-
part, insulin glargine, prednisone, pantoprazole, and simvas-
tatin. She had no documented history of any drug allergies.

The patient was still experiencing grand mal seizures at bed-
side following transfer to the emergency department, and was
given two doses of intravenous lorazepam (2 mg). Seizures
continued and the patient progressed to status epilepticus.
Rocuronium (100 mg) and etomidate (20 mg) were both ad-
ministered to initiate rapid sequence intubation. Following
successful intubation midazolam was started and a loading
dose of levetiracetam (1,000 mg) was administered. Base-
line labs taken following intubation revealed acute kidney
injury, electrolyte abnormalities, and serum glucose above
700 mg/dl. The hospital’s diabetic ketoacidosis treatment

protocol was initiated and the patient was transferred to the
ICU for further treatment. Diabetic ketoacidosis resolved
and seizures were subsequently controlled and the patient
was continued on levetiracetam (500 mg twice daily).

Chest x-ray on admission showed pulmonary congestion
and cardiomegaly. Several follow up chest x-rays to ensure
proper endotracheal tube placement showed no significant
changes, but on hospital day 3, a patchy opacification of the
right lung base was noted. A diagnosis of hospital-acquired
pneumonia was made and she was started on vancomycin
(1,000 mg once daily) and cefepime (1,000 mg twice daily).
The medications were administered through a 20-gauge pe-
ripherally inserted line (Hep-Lock) into the patient’s right
wrist. The first day of antibiotics were successfully adminis-
tered without incident. On day two of treatment, the nurse
noticed extravasation of vancomycin with severe painful blis-
tering surrounding the infusion site on the patient’s right
wrist.

The resident physician was informed of the reaction and the
vancomycin was discontinued. Cold packs were applied to
the lesion. Common gauze open dressings with frequent
changes and silver sulfadiazine 1% topical application once
daily were started on the day after extravasation. Over the
next week, necrotic tissue developed at the site of the reac-
tion with ulcerated tissue under a black eschar. Local wound
care was continued with wound dressings and silver sulfa-
diazine. Ten days after the extravasation, a bilateral venous
duplex scan was ordered to assess potential clotting. The
results of the procedure showed right thrombophlebitis at
the mid-forearm near the cephalic vein. A surgery consult
was ordered to determine if the patient would require wound
debridement of the affected area, but it was deemed unnec-
essary. Pneumonia treatment was completed, seizures were
controlled and the patient was discharged to a skilled nursing
facility twelve days after extravasation. Common gauze open
dressings and silver sulfadiazine were continued during stay
at nursing facility. The wound improved over the next several
weeks, with tissue granulation of the outer wound edges and
underlying ulcer by 5 weeks post-extravasation.

3. DISCUSSION
Vancomycin is acidic (pH 2.5-4.0) and hyperosmolar (328
mOsm/L) which may make it a vesicant when administered
through a peripheral line.[11] This explains the package insert
warning of inadvertent extravasation and potential necro-
sis and why a secure intravenous route of administration is
recommended.[10] Despite this warning, a 2014 review of
the literature only cites three reports of vancomycin extrava-
sation, with only one describing necrosis.[11] The case by
Bohm and Wong describes bullous dermatitis as a result of
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vancomycin extravasation.[12] Paquette and colleagues sim-
ply identify quantitatively one occurrence of vancomycin
extravasation in patients under 18 years of age from one fa-
cility, without any further details.[13] Hoelen et al. is the only
case we found in the literature to describe tissue necrosis as a
result of vancomycin extravasation, yet without a description
of management of the event.[14]

Thus, it is clear that information regarding skin necrosis as
a result of vancomycin extravasation is scant, however, it
is not unrecognized. Extravasation guidelines specifically
cite vancomycin as a potential cause, recommending the
use of cold compress in the event of extravasation.[15] Had-
away and Chamallas review appropriate vancomycin admin-
istration and make clear that vancomycin will cause tissue
damage if it escapes the vein to the subcutaneous tissue.[16]

While common admixtures of vancomycin are isotonic, the
acidic pH warrants a need for infusion through a central ve-
nous catheter, despite distinct recommendations from the
package insert.[16] Peripherally inserted central catheters
(PICC) are the preferred choice of central line in infectious
diseases patients and due to the risk of phlebitis, thrombosis,
and tissue sloughing if extravasation does occur and short
catheters should be avoided.[16] Our patient did not receive
vancomycin through a central line. While the medication
was administered via a secured intravenous route, according
to the package insert, the recommendations by Hadaway and
Chamallas, recommending central venous catheter admin-
istration of vancomycin, appear to be the more appropriate
route and may warrant a change in the package insert.[10, 16]

Extravasation in our patient followed a similar pattern
as described by Al-Benna and colleagues, with initial
pain, swelling, and skin discoloration.[17] With no clear
evidence-based vancomycin extravasation management in
the literature, certain aspects of vesicant extravasation from
chemotherapy guidelines and basic wound care were extrap-

olated with this patient.[15, 18] We applied cold compresses
to the extravasated area for the 24 hours. We also applied
standard gauze open dressings with frequent changes and
silver sulfadiazine 1% to the wound. While there is no clear
evidence to suggest that silver products improve wound heal-
ing, they may decrease bacterial contamination on the wound
surface and were used for such reasons in our patient.[19, 20]

Over the next week, a black eschar overlying an ulcer de-
veloped. However, with surgery evaluating the patient and
determining no need for any intervention, wound dressings
and silver sulfadiazine 1% were continued with gradual heal-
ing occurring over the next 5 weeks, which eventually led to
complete healing of the wound.

4. CONCLUSION

Vancomycin is a commonly used antibiotic whose utiliza-
tion has increased due to higher MRSA prevalence. While a
multitude of adverse effects are reported with vancomycin
administration, there is very little written in the literature
regarding vancomycin extravasation. Although the package
insert warns of extravasation with potential necrosis, this is
only the second case in the literature to report such adverse
event. Furthermore, it is the first to report successful manage-
ment of vancomycin extravasation utilizing cold compress
for the first 24 hours post-extravasation with common gauze
open dressings and silver sulfadiazine 1% topical application
once daily until the wound is healed. With a clear potential
for vancomycin extravasation when administered peripher-
ally, we would recommend central venous administration,
in accordance with nursing guidelines, and also would rec-
ommend an update to the package insert to reflect such a
recommendation.
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