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Abstract

Percutaneous driveline infections (DI) are leading factors for morbidity and mortality in ventricular assist device (VAD) patients. In recent
years, cold atmospheric plasma (CAP) has been safely and effectively used in clinical settings to treat topical infections. We describe the
first use of CAP to treat a superficial DI. CAP was applied with the kinPen® MED plasma jet device (neoplas tools GmbH, Greifswald,
Germany), in the treatment of a DI in a 66-year-old VAD patient in Klinikum Karlsburg, Germany. The patient received a daily application
of CAP of 1 min for 12 days. One CAP application was administered each week for 4 weeks in our outpatient clinic after patient discharge.
Laboratory tests were conducted and photographs of the driveline exit site were taken. After CAP treatment, the local infection was com-
pletely regressed without any signs of exudation or recurrence of the infection. There were no adverse side effects observed, and the
HVAD logfile data did not show any abnormalities during treatment. Here, we demonstrate a successful resolution of a VAD DI with the
kinPen plasma jet device. We believe that CAP has the potential to be a simple and effective tool in the treatment of superficial Dls.
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An innovative method of wound treatment is the use of cold at-
mospheric plasma (CAP); this involves adding energy to a gas to
create reactive oxygen and nitrogen species (ROS/RNS). These
ROS/RNS affect the cellular redox balance [1] and can effectively
inactivate microorganism including multiresistant strains [2, 3].
Here, we report our experience of successfully treating an early
superficial driveline infection (DI) with the CE-certified class lla
kinPen® MED plasma jet device (neoplas tools GmbH, Greifswald,
Germany). The kinPen system consists of a handheld nozzle unit
with a ceramic capillary pin-type electrode that generates CAP
with an oscillating electric field and stream of argon gas [4].

In September 2014, a 66-year-old man with a HeartWare® ven-
tricular assist device (HVAD®, HeartWare, Inc., Framingham, MA,
USA) was readmitted with the early stages of a superficial DI with
inflammatory exudation (Fig. 1A). Despite no signs of systemic in-
flammation, laboratory tests revealed the growth of corynebac-
teria, which were sensitive to cefuroxime. Daily disinfection with
Octenisept® (Schiilke & Mayr GmbH, Norderstedt, Germany) and
oral antibiotic therapy with cefuroxime were initiated, but had no
positive impact on the healing on the wound. Seven days later,
hypergranulation became evident at the wound site (Fig. 1B) and
laboratory testing confirmed the presence of corynebacteria re-
sistant to cefuroxime.

After a single local treatment of silver nitrate was applied
(Fig. 1C), antibiotics were stopped and the decision was made to
use the kinPen MED device. The CAP treatment consisted of

local disinfection with Octenisept® and then 1 min of plasma
exposure by moving the visible tip of the plasma jet repeatedly
over the infected driveline exit site. The maximum temperature of
the skin surface reached 38°C during this process. Photographic
documentation of the driveline exit site was performed after each
CAP treatment.

After 12 applications (once daily for 12 days) of CAP, the skin edge
was attached to the driveline polyester shield and the wound situ-
ation had improved to the point that the patient could be discharged
from the hospital (Fig. 1D and E). Wound treatments at home con-
sisted of daily dressings after disinfection with Octenisept®. Further
plasma applications were performed once per week for 4 weeks in
our outpatient clinic. There were no abnormalities in the HVAD
logfile data throughout the kinPen treatment periods. After CAP and
Octenisept® treatments, the local inflammation was completely
regressed without any signs of exudation (Fig. TF).

In this case, the kinPen MED plasma device was successfully
used to treat a superficial DI in a VAD patient. In addition to being
capable of treating antibiotic resistant strains of bacteria, this tech-
nology did not lead to allergic skin reactions and the contact-free
application process facilitated its use around the driveline exit site.
From our experience, we believe that CAP treatments have the pot-
ential to be an important therapeutic tool for managing ascending
Dl in patients with VADs.
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Figure 1: Driveline infection (DI) with standard antibiotics: the driveline exit site showing a beginning superficial DI on 15th September (A). There was no improve-
ment with standard antibiotic therapy and hypergranulation is evident on 22nd September (B). A single application of silver nitrate occurred on 23rd September (C)
prior to cold atmospheric plasma (CAP) treatment. With the CAP treatments, there was significant improvement of the DI by 13th October (D) and the patient was dis-
charged on 20th October (E). Continued wound healing was evident in a follow-up outpatient clinic visit on 12th November (F) with no signs of exudation or recur-
rence of infection.
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