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Summary
In addition topreventionof surgical site infections after skin surgery, perioperative
antibiotic prophylaxis (PAP) aims toprevent the occurrence of other postoperative
infectious complications, especially bacterial endocarditis and hematogenous
joint prosthesis infections. This article discusses specific indications for the use of
PAP. For example, patients who have undergone any type of heart valve replace-
ment, including transcatheter valve replacement or use of prosthetic material to
correct the heart valve, or patients who have experienced bacterial endocarditis,
require PAP during skin surgery on mucosal membranes or ulcerated tumors.
The use of PAP in special situations such as secondary wound healing, septic der-
matosurgery or ulcer surgery is also presented anddiscussed in detail in this paper
based on the current scientific literature. This paper represents the second part
of the position paper of the Antibiotic Stewardship Working Group of the Ger-
man Society for Dermatologic Surgery (DGDC) and summarizes evidence-based
recommendations for the administration of PAP during skin surgery for special
indications and situations. This is particularly important because, as detailed in
Part 1 of this positionpaper, PAP can andusually shouldbe avoided in skin surgery.

KEYWORDS
Perioperative antibiotic prophylaxis, skin surgery, dermatologic surgery, surgical site infections,
bacterial endocarditis, joint prosthesis infection

INTRODUCTION

Although perioperative antibiotic prophylaxis (PAP) is in
most cases used for prevention of surgical site infections
(SSIs), there are also other indications. The most impor-
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tant include endocarditis prophylaxis and prophylaxis of
hematogenous joint prosthesis infections, given that these
may be associated with serious health consequences.
In Part 1 of this position paper, we discussed procedure-

and patient-related risk factors for the development of
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Skin surgery

Risk of bacterial endocarditis or
hematogenous joint prosthesis infection?
Consider procedure-related risk factors,
if necessary*) 

yes

Single-stage aseptic procedure
without involvement of the mucosa?

Are there ≥ 2 patient-related or
procedure-related risk factors for SSI?*)

no

nono yesyes

No PAP
required

PAP may be
considered

No PAP
required

PAP
required

F IGURE 1 Recommendation for the use of perioperative antibiotic prophylaxis in skin surgery. In the first excision of clinically uninfected skin in a
multi-stage procedure, PAP may be omitted for prophylaxis of bacterial endocarditis. For all further procedures or wound closure PAP is required. In
contrast to endocarditis prophylaxis, the recommendation for the use of PAP for the prophylaxis of hematogenous joint prosthesis infections is a weaker
one, so that considering the limited evidence, a choice against PAP for this indication can also be justified. Abbr.: SSI, surgical site infections; PAP,
perioperative antibiotic prophylaxis. *) Patient-related risk factors relevant to the development of SSI: immunosuppression. Intervention-related risk
factors relevant for the development of SSI: defect size > 4 cm2, wound closure using skin flap, localization on the lower extremities or ears, surgery on
ulcerated tumors.

SSI and the use of PAP for SSI prevention.1 In general,
PAP should be avoided in most elective skin surgeries.
The exceptions are combinations of several relevant risk
factors. PAP may, for example, be considered in individual
cases for closure of large wound defects of > 4 cm2 with
skin flaps.1,2 In addition, special localizations (such as lower
leg or ear) have, in combination with other risk factors
like immunosuppression, a tendency to develop SSIs and
may justify the use of PAP (Figure 1).1,2 In this second part,
the authors discuss specific PAP indications, such as pro-
phylaxis of bacterial endocarditis or hematogenous joint
prosthesis infection, as well as PAP in special situations (for
example, in the context of septic surgeries). An S3 guideline
on the perioperative and peri-interventional antibiotic pro-
phylaxis in collaboration with the German Dermatological
Society (DDG) is already planned by the AWMF (Working
Group of Scientific Medical Societies), but completion is
not expected until December 2023.3

SPECIFIC INDICATIONS

Endocarditis prophylaxis

In the guidelines of the European Society of Cardiology
(ESC) patients at an increased risk of developing bacterial
endocarditis are defined as follows:4

- patients who have undergone any type of heart valve
replacement, including transcatheter valve replacement,
or use of prosthetic material to correct the heart
valve,

- patients who have had bacterial endocarditis

or

- patients with congenital heart defects:
▪ any cyanotic defect,
▪ status after cardiac defect correction with prosthetic

material irrespective of the technique in the first
6 months after the correction, or lifelong in case of
persisting residual shunt or regurgitation.

Patients with other heart valve abnormalities or con-
genital heart defects are not defined as patients at
risk.
In these exactly defined risk constellations (Table 1),

the above-mentioned guidelines4 recommend perioper-
ative antibiotic prophylaxis for skin surgeries involving
mucous membranes (oral or nasal mucosa) or in case of
infected, inflamed, or ulcerated skin (Table 2). This should
be performed 30 to 60 minutes before the procedure. Peri-
operative antibiotic prophylaxis is, therefore, not required
in aseptic, single-stage skin surgeries with direct wound
closure without mucousmembrane involvement, provided
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TABLE 1 Presentation of the risk populations that require perioperative antibiotic prophylaxis independent of the prevention of postoperative
wound infections (based on2,4,6).

Risk factors for

Development of bacterial endocarditis
Development of hematogenous joint prosthesis infection after endoprosthesis
implantation

Status after any heart valve replacement, including
transcatheter valve replacement (lifelong)

Status after any joint endoprosthesis implantation in the first 2 years after surgery or

Status after heart valve correction using prosthetic material
(lifelong)

Status after any endoprosthesis implantation, irrespective of the time of
implantation, and presence of one of the following risk factors:

- immunosuppression (for example, due to immunosuppressive therapy or
chemotherapy)

- untreated of insufficiently treated HIV infection
- extreme malnutrition
- inflammatory joint diseases (for example, rheumatoid arthritis or systemic lupus
erythematosus)

- status after previous hematogenous joint prosthesis infection
- diabetes mellitus type I
- hemophilia

Status after previous bacterial endocarditis (lifelong)

Presence of any congenital cyanotic heart defect (lifelong)

Status after complete correction of cardiac defects with
prosthetic material, irrespective of the technique (in the first
6 months after the correction)

Status after incomplete correction of cardiac defects with
prosthetic material with persistence of residual shunt or
regurgitation, irrespective of the technique (lifelong)

TABLE 2 Recommendations of perioperative antibiotic prophylaxis for endocarditis prophylaxis in patients at risk of bacterial endocarditis (adapted
from2,4).

Situation Recommended substances As single dose 30–60minutes before surgery

Adults Children

No allergy to penicillin or ampicillin Amoxicillin 2 g p.o. 50 mg/kg body weight p.o. or i.v.

Ampicillin 2 g i.v.

Cefalexin 2 g p.o. 50 mg/kg body weight p.o.

Cefazolin 2 g p.o. or i.v. 50 mg/kg body weight i.v.

Known allergy to penicillin or ampicillin Clindamycin 600 mg p.o. or i.v. 20 mg/kg body weight p.o. or i.v.

Cefazolin* 2 g p.o. or i.v. 50 mg/kg body weight p.o. or i.v.

*Use as an alternative after benign rashes due to penicillin, aminopenicillins (ampicillin, amoxicillin), or 1st generation cephalosporins (such as cefaclor, cefalexin, or cefadroxil)
in the medical history is possible.

there are no procedure- or patient-related risk factors as
defined in Part 1 of this position paper (Figure 1).
Currently, no recommendations are available on the

implementation of PAP in two-stage or multi-stage skin
surgeries for the prophylaxis of bacterial endocarditis in
patients at risk. Even though PAP is not required for pri-
mary excisions on intact skin due to the sterile conditions,
the authors recommend the appropriate PAP for each re-
excision or during wound closure, given that potential
colonization of the surgical site with resident skin flora after
24 hours cannot be excluded with certainty. Accordingly,
the surgical site cannot be considered sterile.

Prophylaxis of hematogenous joint
prosthesis infections

The question of prophylaxis for prevention of hematoge-
nous joint infections is a topic intensely discussed among
experts. Until recently, there was no convincing national
or international consensus due to the lack of sufficient
data. The American Dental Association, for example, argues

against the general use of PAP in patients with joint pros-
theses prior to dental interventions while leaving room for
case-by-case decisions, if risk factors are present (such as
immunosuppression or a history of joint prosthesis infec-
tion that required surgical treatment).5 Recently, however,
new recommendationsbasedonnewfindings7,8 havebeen
released by the German Society for Endoprosthetics on
January 23, 2022.6 It has been shown in two retrospec-
tive cohorts with 106 and 132 analyzed hematogenous
joint prosthesis infections that Staphylococcus aureus or
Streptococcus spp. represented the causal pathogens in the
majority of cases and that in approximately 13% and 11%
of the infections skin and mucosa acted as entry points.7,8

Therefore, the German Society for Endoprosthetics rec-
ommends for all individuals with a joint endoprosthesis
the single use of 2 g amoxicillin 1 hour before an inva-
sive (bleeding) dental procedure irrespective of the time
of primary implantation of the prosthesis.6 Dermatologic
surgeries are, however, not specifically addressed. Future
prospective studies will showwhether the new recommen-
dation can effectively reduce the rate of hematogenous
joint prosthesis infections.



1112 PERIOPERATIVE ANTIBIOTIC PROPHYLAXIS IN SKIN SURGERY

TABLE 3 Recommendations for perioperative antibiotic prophylaxis for the prophylaxis of hematogenous joint prosthesis infection in patients at
increased risk (adapted from2).

Situation Recommended substances (as single dose 60minutes before surgery)

Surgery involving the
mucosa

Surgery not involving the
mucosa

No allergy to penicillin or ampicillin Amoxicillin 2 g p.o. Amoxicillin 2 g p.o.

Cefalexin 2 g p.o.

Cefazolin 2 g p.o. or i.v.

Known allergy to penicillin or ampicillin Clindamycin 600 mg p.o. or i.v. Clindamycin 600 mg p.o. or i.v.

Cefazolin* 2 g p.o. or i.v. Cefazolin* 2 g p.o. or i.v.

In case of known MRSA colonization Consultation with microbiology/infectiology is recommended. For community
acquired MRSA strains, combination of cotrimoxazole 960 mg is often possible,
eventually also in combination with another effective substance

*Use as an alternative after benign rashes due to penicillin, aminopenicillins (ampicillin, amoxicillin), or 1st generation cephalosporins (such as cefaclor, cefalexin, or cefadroxil)
in the medical history is possible.

The US-American statement on perioperative antibiotic
prophylaxis in skin surgery also defines patient groups
at increased risk of postoperative hematogenous joint
prosthesis infections.2 These include patients with joint
endoprostheses in the first 2 years after endoprosthesis
implantation, history of hematogenous joint prosthesis
infection, presence of inflammatory joint diseases (for
example, rheumatoid arthritis, systemic lupus erythe-
matosus), or immunosuppression (for example, due to
immunosuppressive therapy or chemotherapy). However,
no procedure-specific risk factors have been defined.
Based on the current recommendation of the German

Society for Endoprosthetics from January 23, 2022,6 PAP
may, therefore, be performed in the indications mentioned
above (Table 1). Whether this recommendation will pre-
vail in the long term can only be assessed on the basis
of evidence when prospective clinical studies demonstrate
a measurable benefit of this procedure. In the meantime,
other strategies concerning the indication of PAP in these
patients also appear justifiable. If the use of PAP is indicated,
patients should receive perioperative antibiotic prophy-
laxis, similar to patients at risk for developing of bacterial
endocarditis, 30 to 60 minutes before skin surgery on
mucous membranes (oral or nasal mucosa) or on infected,
inflamed, or ulcerated skin (Table 3). Again, any two-stage
ormulti-stage intervention in the above-mentionedpatient
collective may be classified as high-risk procedures. Given
the sterile conditions, PAP is not required for primary exci-
sions on intact skin. Based on current data, PAP may,
however, be considered for each re-excisionorwhilewound
closure due to the potential colonization of the surgical site
by resident skin flora after 24 hours. Perioperative antibi-
otic prophylaxis is not required for aseptic, single-stage skin
surgery with direct wound closure without mucous mem-
brane involvement, especially if there is no procedure- or
patient-related risk factor according toPart 1of this position
paper (Figure 1).

SPECIAL SITUATIONS

Ulcer surgery

Ulcer surgery (referring to dermatosurgical procedures for
chronic ulcers) predominantly involves the diagnosis of
chronic leg ulcers. This represents the most common der-
matologically treated chronic wound.9,10 However, the rec-
ommendations can be applied to chronic ulcers at other
sites.
A Cochrane review from 2014 concluded that sys-

temic antibiotic therapy in venous leg ulcer provides no
benefits in terms of healing of the ulcer.11 This applies
also for chronic ulcers of different etiology.12 Accord-
ingly, systemic antibiotic therapies are not required in
chronic ulcers in the absence of clinically manifest wound
infection. Chronic wounds are, however, colonized by
bacterial pathogens known to form biofilms.13 Although
Staphylococcus aureus is the most common pathogen
found in chronic venous leg ulcer, the pathogen spec-
trum of chronic wounds has changed in recent years
towards gram-negative pathogens.14 In individual cases,
it is, however, very difficult to distinguish between mere
colonization and a causative infectious agent by microbio-
logical analysis when detecting certain bacteria. According
to current knowledge, Staphylococcus aureus will gen-
erally remain the primarily responsible pathogen of
wound infections, irrespective of the isolation of other,
for example gram-negative, bacteria from the wound
swab.15

In general, causal treatment is recommended for chronic
ulcers.10 Skin surgery is, therefore, always used as sup-
plemental therapy. Surgical wound cleansing (surgical
debridement) is the most important surgical method for
adjuvant therapy of venous leg ulcer. It is also incorpo-
rated in the AWMF guidelines on local therapy of chronic
wounds.16
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Surgical debridement is the radical removal of non-
vital tissue together with biofilm, coatings, and necroses
from a wound down to vital tissue. Depending on sur-
face, depth, and condition, various instruments including
a sharp spoon, ring curette, sterile brush, scalpel, scissors,
and dermatome may be used.16,17 Subsequent to surgi-
cal removal of the avital tissue colonized by bacteria, the
development of transient bacteremia is possible.18 For this
reason, PAP is indicated in patients at increased risk of bac-
terial endocarditis (see section “Endocarditis prophylaxis”)
or hematogenous joint prosthesis infection (see section
“Prophylaxis of hematogenous joint prosthesis infection”).
In the absence of these risk factors, there is currently no evi-
dence for PAP in surgical debridement of chronic wounds
with or without subsequent use of negative-pressure ther-
apy (vacuum pumps).
Another dermatosurgical procedure is closure of chronic

wounds by split-skin grafting (for example,mesh graft).17,19

For healing and integration of the graft, the quality of
the wound bed is just as important as it is for wound
defect closure by skin grafts after tumor surgery. For this
reason, extensive surgical debridement or fasciectomy is
recommended for preparing the wound bed.19,20

Althoughwound defect coverage in venous leg ulcers by
split-skin grafting (especially mesh graft with subsequent
vacuum therapy) is an established procedure, current
literature (both reviews and clinical studies) provides no
information on whether PAP should be performed before
the intervention.21 It is, however, assumed that bacterial
colonization or infection of the wound contributes to
impaired graft integration.22 In a retrospective work, an
SSI rate of 16% was demonstrated after full-thickness skin
grafting on the lower leg, which could be reduced to 2%
by PAP with flucloxacillin 250 mg or 500 mg once daily for
7 days.23 However, this study assessed defect closure after
excision of skin tumors, not closure of chronic leg ulcers.
To the authors’ knowledge, there is no scientific evidence
that single administration of an antibiotic improves graft
integration in venous leg ulcer surgery or reduces the rate
of surgical site infections. In most large studies, antibiotic
administration in skin grafting after ulcer coverage was
performed for one week, which corresponds to “preven-
tive therapy” and not to PAP. However, such a “preventive
therapy” is now viewed critically due to the resulting
selection for resistance as well as effects on the (skin)
microbiome.
With rigorous mechanical cleansing and disinfection

of the wound prior to split-skin grafting, there is no need
for PAP to reduce bacterial pathogens. This was also con-
firmed in a recently published prospective study. Surgical
debridement alone, without the use of antiseptic agents,
can already ensure a reduction of bacterial colonization in
thewoundbed bymore than 99%.24 According to currently
available information, the only indications requiring PAP
prior to skin grafting in chronic ulcers are prophylaxis of
bacterial endocarditis or hematogenous joint prosthesis

infections (Table 1). For clinically infected wounds, ther-
apy of the infection prior to scheduled skin grafting is
recommended instead of surgery with PAP. However, for
split-skin graft coverage in cases of venous leg ulcers,
the localization-related risk factor of the lower extremity
shouldbenoted. Accordingly, PAPmaybe considered in the
presence of other relevant procedure-related risk factors
(Figure 1).

Septic skin surgery

Septic skin surgery deals with the surgical treatment of
infections of the skin and soft tissue, including, for example,
abscess incision or excision. In addition, surgical debride-
ment may be required in the context of an acute infection.
One example is the removal of necroses in complicated
necrotizing erysipelas. Surgical treatment of hidradenitis
suppurativa can also be assumed as a septic procedure,
as the inflammatory lesions in this chronic inflamma-
tory disease are usually colonized by multiple bacterial
pathogens.25,26

In septic procedures, endocarditis prophylaxis is gen-
erally recommended for patients at risk for bacterial
endocarditis (see section “Endocarditis prophylaxis”), while
PAP is recommended for the corresponding population at
risk to prevent hematogenous joint prosthesis infections
(see section “Prophylaxis of hematogenous joint prosthesis
infections”).
There is no evidence to support the general use of

PAP for abscess incision in uncomplicated infections. An
abscess with accompanying phlegmon or lesions in visible
or functionally important areas (like face and hands) must
be treated with systemic antibiotics.27,28 However, this is
not PAP but the actual treatment of the infection.
Similarly, during surgical debridement in the context of

erysipelas or other complicated skin or soft tissue infec-
tions, treatment primarily involves the required antibiotic
therapy of the acute infection, but not PAP.27

There is also no evidence that PAP improves the ther-
apeutic success of surgical treatment of hidradenitis sup-
purativa. Guideline-based oral antibiotic therapy with a
combination of clindamycin and rifampicin may be initi-
ated (several weeks) prior to excision of the affected areas.
This is used to stabilize the clinical finding, but is not a
PAP.29,30

To conclude, for skin surgery in the context of infections
(septic skin surgery), PAP is indicated only in individual
cases for prophylaxis of endocarditis or hematogenous
joint prosthesis infection. An antibiotic therapy that is
performed during the infection is not a PAP but the actual
therapy of the disease. Based on current knowledge,
PAP is not necessary if antibiotic therapy of the disease
is not required and there is no increased risk of bacte-
rial endocarditis or hematogenous infection of the joint
prosthesis.
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Use of wound drainage

Wound drainage is used in all surgical fields to remove
blood and wound secretions from the wound cavity. It is
hoped that this reduces hematoma formation and the asso-
ciated risk of wound infections, as well as improve wound
healing. There is little evidence for indications concerning
the use of drainages in dermatology. A survey performed
among members of the German Society for Dermatologic
Surgery several years ago showed that wound drainages
are used predominantly in deep and complex dermato-
logic surgeries.31 These include large advancement flaps
and rotation flaps, excisions of sentinel lymph nodes, as
well as excisions of subcutaneous processes or larger lipo-
mas. Drainages may also be applied in cases of excessive
intraoperative bleeding. Another indication reported for
theuseofwounddrainages is curettageof sweat glands (for
hyperhidrosis surgery). In this survey, approximately 10%
of the respondents reported wound infections as drainage-
associated complications. The frequency of wound infec-
tions could not be derived from the survey.31 Although
wound drainages represent foreign objects and are there-
fore generally considered as risk factors for SSIs, especially
the quality of the drainage system, the position of the pen-
etration site, and the duration of placement influence the
development of SSIs.32 Accordingly, the Commission for
Hospital Hygiene and Infection Prevention at the Robert
Koch Institute recommends avoiding open drainages, and
that drainages should be placed using a separate incision
rather than the surgical wound.32 Since 89.8% of all respon-
dents of the above-mentioned survey use redon drainages,
which belong to the conditionally closed systems, and usu-
ally remove themafter 1–3days,31 the risk of SSIs associated
with wound drainages in skin surgery is considered to be
relatively low. Furthermore, data from 495 patients receiv-
ing wound drainage in the context of skin surgery were
evaluated in a retrospective study. The complication rates
of surgical interventions with or without drainage did not
differ significantly (p = 0.118).33 Therefore, the mere appli-
cation of wound drainage during skin surgery does not
justify PAP. Rather, factors decisive for the use of drainage,
such as size and depth of the surgical site or the complex-
ity of wound closure, may already contribute to the risk
of developing wound infarction. These factors have been
addressed in Part 1 of this position paper.

Exposed bones and periosteum

Dermatologic surgeries are usually performed on skin and
subcutaneous tissue. Exceptions are scalp and distal pha-
langes of toes and fingers, given that these are often
affected bymulti-layer defects reaching beyond the soft tis-
sue coverage.34 The complication feared in these wound
defects is necrosis due to dehydration of the bone rather
than SSI.30 Currently, there is no evidence that wound

defects with exposed bones closed by simple wound clo-
sure or flap have a higher risk of wound infection than
those without exposed bones. Several types of wound clo-
sure are available for particularly large surgicalwoundswith
exposed bones. In case of stage-adapted wound care, suc-
cessful secondary wound healing without increased risk
of SSI is described in 90% of cases.35 This may, however,
take several months. Another possibility is the application
of dermal substitutes to prepare the wound bed prior to
skin grafting and to protect the bone against dehydration.
Here, SSI is a relevant risk factor for the loss of transplant.36

In a retrospective work with 68 wound defects, however,
this approach had an SSI rate of only 4%.37 In summary, it
remains unclear whether exposed bone contributes to the
risk of SSI. Rather, wound size and type of wound closure
are relevant factors (see chapter “Procedure-related risk fac-
tors”in Part 1). Themerepresenceof exposedperiosteumor
exposed bones should, therefore, present no indication for
PAP.

Secondary wound healing

Secondary wound healing allows for defect healing after
surgical removal of malignant or benign skin lesions in
skin surgery and may be used as an alternative to other
wound closure techniques in suitable cases.38–41 A survey
amongmembers of the American College of Mohs Surgery
conducted in 2015 showed that secondary wound healing
following microscopically controlled skin surgery is widely
used with good results.38 Both superficial wound defects
and deep wounds after skin surgery are left open for sec-
ondary wound healing. This procedure is primarily used for
relatively small wounddefects (< 2 cm) on concave localiza-
tions (temple, inner canthus, nasolabial area). In addition,
secondary wound healing is commonly used after wound
dehiscence or flap necrosis. For large wound defects or
in elderly patients where elaborate procedures may be
associated with risk of complications, or in very aggressive
tumors prone to recurrence, secondary wound healing
presents an option provided that rigorous wound care is
ensured.42

Overall, complication rates in secondary wound heal-
ing are low in case of good postoperative wound care. SSI
is rarely observed in secondary wound healing. In recent
studies, SSI rates of up to 6.8% are described, with SSIs
occurring more often on the lower extremities than on
other localizations.43–47

Given that the skin barrier is absent, it can be assumed
that anywoundundergoing secondary healing is colonized
by bacteria of the resident skin flora.48,49 Nevertheless,
these wounds do not require antibiotic prophylaxis or ther-
apy if there are no signs of infection.43–47 Routine topical
application of ointments containing antibiotics should also
be avoided because of the potential of sensitization in the
absence of a skin barrier and the unknown concentration of
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TABLE 4 Recommendations for perioperative antibiotic prophylaxis to prevent postoperative wound infections.

Situation Recommended substances (as single dose 30–60minutes before surgery)

Administration i.v. Administration p.o.

No allergy to penicillin or ampicillin Ampicillin 2 g
Cefazolin 2 g

Amoxicillin 2 g
Cefalexin 2 g

Known allergy to penicillin or ampicillin Clindamycin 600 mg Clindamycin 600 mg

Cefazolin* 2 g p.o. or i.v. Cefazolin* 2 g p.o. or i.v.

In case of known MRSA colonization For hospital acquired MRSA,
vancomycin 1 g, eventually also
in combination with another
effective substance

Consultation with
microbiology/infectiology is
recommended. For community
acquired MRSA, combination of
cotrimoxazole 960 mg is often
possible, eventually also in
combination with another
effective substance

*Use as an alternative after benign rashes due to penicillin, aminopenicillins (ampicillin, amoxicillin), or 1st generation cephalosporins (such as cefaclor, cefalexin, or cefadroxil)
in the medical history is possible.

antibiotic in thewound,whichwould result in questionable
effects.50,51 Overall, there is insufficient evidence to sup-
port a benefit of perioperative antibiotic prophylaxis (PAP)
and especially of topical application of antibiotics on der-
matosurgical wounds undergoing secondary healing.52,53

Similar to chronic wounds, surgical wounds should be
treated in a stage-adapted manner dependent on their
depth. The frequency of dressing change is dependent
on wound secretion. In case of clinical signs of wound
infection, initiation of an appropriate therapy is required.
The literature search revealed no scientific entries ana-

lyzing the course of secondary wound healing after skin
surgery in patients at increased risk of bacterial endocardi-
tis or hematogenous joint prosthesis infection. However,
it has been reported that chronic wounds colonized by
bacteria may cause bacteremia.49 Therefore, it cannot be
excluded that wounds colonized by bacteria that undergo
secondary healing after skin surgery present a risk factor
for bacterial endocarditis or hematogenous joint prosthesis
infection in susceptible patients. In this patient collective,
secondary wound healing after skin surgery should there-
fore only be considered after risk assessment, and efforts
should be made to achieve a rapid closure of the wound
defect, if possible. For these wounds, no recommendation
is made concerning the (routine) use of antibiotic prophy-
laxis, if procedures, such as joint prosthesis surgeries, are
performed in a timely manner.

SELECTION OF SUITABLE ANTIMICOBIAL
SUBSTANCES

If PAP is indicated, the question of suitable antimicrobial
substances arises. Suitable antibiotics for PAP for prophy-
laxis of bacterial endocarditis and prevention of hematoge-
nous infection of joint prostheses in patients at risk are
presented in Tables 1 and 2.
Given that the pathogens responsible for SSIs are

predominantly gram-positive (especially Staphylococcus

aureus, beta-hemolytic streptococci),53 antibiotics with
appropriate efficacy should be chosen for SSI prophylaxis.
Betalactam antibiotics such as amoxicillin 2 g p.o. are suit-
able for this purpose. Cefalexin 2g is apotential oral alterna-
tive. If intravenous administration of PAP is preferred, cefa-
zolin 2 g, a first-generation cephalosporin, may be used.2

Cefuroxime (1.5 g), a second-generation cephalosporin,
maybe administered intravenously as an alternative. Its oral
use for PAP is, however, not recommended because of the
poor bioavailability.54 In case of known penicillin allergy,
switching to clindamycin 600mg is possible. Given that PAP
based on clindamycin is less effective than PAP with one of
the substances mentioned above and that clindamycin has
a more negative side effect profile, it should be discussed
and checked with the patients whether they indeed suffer
from a “true” penicillin allergy. In the case of mild benign
drug reactions in the medical history (drug eruption) after
use of penicillin, aminopenicillins (ampicillin, amoxicillin),
or amino-cephalosporins (first-generation cephalosporins,
such as cefaclor, cefalexin, cefadroxil), perioperative antibi-
otic prophylaxismaybeperformedwith 2 g cefazolin (orally
or intravenously) as an alternative.55 Since hypersensitivity
reactions to beta-lactam antibiotics recorded in the med-
ical history can be confirmed in only 2%–7% of cases by
targeted allergologic history and diagnosis in adults, an
allergologic diagnosis including drug provocation testing
of potential alternative substances, if necessary, should be
recommended and offered to all patients with allergic reac-
tions (including immediate-type hypersensitivity) after use
of betalactam antibiotics.55 This is also in line with current
efforts to resolve erroneously suspected penicillin allergies
by delabeling.56

The selection of PAP in case of colonization with
methicillin-resistant Staphylococcus aureus (MRSA) should
be made after antibiotic sensitivity testing or after con-
sultation with the microbiology/infectiology department,
given that the local epidemiology and resistance situation
may vary considerably. For community-acquired MRSA
(CA-MRSA) strains susceptible to cotrimoxazole, use of cot-
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rimoxazole 960 mg is recommended, in combination ther-
apy, if necessary.2 For colonization with a hospital-acquired
MRSA (HA-MRSA) strain, administration of vancomycin 1 g
i.v. in addition to cefazolin or clindamycin is recommended
(Table 4). For elective surgeries in presence of confirmed
MRSA colonization, however, efforts should be made to
achieve bacterial decolonization prior to surgery. The
current US-American recommendations prefer oral admin-
istration of PAP 30–60 minutes before surgery; intravenous
administration is also possible, if oral intake is not feasible
(for example, in case of dysphagia).2 Given that no compar-
ative studies on this topic exist, the authors agree with this
recommendation.

CONCLUSION

In the second part of the position paper, specific indica-
tions for PAP and the use of PAP in special situations are
addressed. In patients at increased risk of bacterial endo-
carditis, PAP shouldbeperformed in all two-stage surgeries.
Moreover, these patients should receive PAP while ulcer
surgery, interventions on ulcerates tumors, septic interven-
tions, or surgeries involving mucosa.
Another indication for PAP is prevention of hematoge-

nous joint prosthesis infection. Based on currently available
evidence, it appears reasonable to perform PAP in patients
who are at increased risk of hematogenous joint pros-
thesis infection due to additional factors while two-stage
surgeries with delayed wound closure, ulcer surgery, ulcer-
ated tumors, septic interventions, and surgeries involving
mucosa.
PAP is not required for ulcer surgery, secondary wound

healing, septic interventions, use of drainages, or surgery
on exposed periosteum or bone in abcence of the relevant
risk factors. Patient- and/or procedure-related risk factors
should be included in the decision regarding the use of PAP
(Figure 1).
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