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Is the Use of BIMA in CABG Sub-Optimal?
A Review of the Current Clinical and Economic

Evidence Including Innovative Approaches to
the Management of Mediastinitis

Nicolai Bayer, MD,! Warren Mark Hart, MSc,? Tan Arulampalam, MD, FRCS,?
Colette Hamilton, MSc, MBA,? and Michael Schmoeckel, MD!

Bilateral internal mammary artery (BIMA) in coronary artery bypass grafting (CABG)
has traditionally been limited. This review looks at the recent outcome data on BIMA in
CABG focusing on the management of risk factors for mediastinitis, one of the potential
barriers for more extensive BIMA utilization. A combination of pre-, intra- and postoper-
ative strategies are essential to reduce mediastinitis. Limited data indicate that the inci-
dence of mediastinitis can be reduced using closed incision negative-pressure wound
therapy as a part of these strategies with the possibility of offering patients best treatment
options by extending BIMA to those with a higher risk of mediastinitis. Recent economic
data imply that the technology may challenge the current low uptake of BIMA by reduc-
ing the short-term cost differentials between single internal mammary artery and BIMA.
Given that most published randomized controlled trials and meta-analyses of observa-
tional long-term outcome data favor BIMA, if short-term complications of BIMA includ-
ing mediastinitis can be controlled adequately, there may be opportunities for more
extensive use of BIMA leading to improved long-term outcomes. An ongoing study look-
ing at BIMA in high-risk patients may provide evidence to support the hypothesis that

mediastinitis should not be a factor in limiting the use of BIMA in CABG.
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Background

Coronary artery bypass grafting (CABG) is the
most commonly performed cardiac surgery procedure
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worldwide!? with annual volumes of approximately
160000 isolated cases in the US.¥ There is a signifi-
cant inter-country variation with recent incidence
rates ranging from 17 to 73 per 100000 inhabitants in
western European countries.?

The absolute number of CABG has fallen during the
last decade due to an increase in percutaneous coronary
intervention (PCI) procedures. For example, in Germany,
between 2008 and 2018, isolated CABG surgery
decreased from 47337 to 33999 cases (-28%). According
to current international guidelines, in single-vessel dis-
ease, low-risk multi-vessel coronary artery disease or iso-
lated left main disease PCI is generally preferred; on the
other hand, CABG is usually recommended in patients
with complex two-vessel disease, three-vessel disease,
and/or non-isolated left main disease.”

229



Bayer N, et al.

Clinical Evidence

Internal mammary artery (IMA) or internal thoracic
artery has been established as the “gold standard” graft
in CABG through large observational studies.® Even
though many studies are not randomized, more than 90%
of CABG patients in the United Kingdom and more than
95% of CABG patients in the United States currently
receive single internal mammary artery (SIMA) graft.”®

Based on the most recent 2018 European Society of
Cardiology (ESC)/European Association for Car-
dio-Thoracic Surgery (EACTS) guidelines on myocar-
dial revascularization,” an additional arterial graft should
be considered in appropriate patients where the use of
the radial artery is recommended over the saphenous
vein in patients with high-grade coronary artery steno-
sis,” and as an alternative, the ESC/EACTS guidelines
also state that the use of two IMAs, referred to as “bilat-
eral internal mammary artery (BIMA) grafting,” should
be considered in patients who do not have a high risk of
sternal wound infection.” In fact, several studies have
reported that the use of BIMA grafting is associated with
a significant long-term survival benefit over SIMA graft
irrespective of age, left ventricular function, and diabe-
tes.!%!D The debate on the difference in clinical outcomes
associated with the use of single versus multiple arterial
grafts has been going on for more than 40 years.'> Over
the last 20 years, this comparison has been strengthened
through the availability of several observational analy-
ses. For the comparison between SIMA and BIMA, six
meta-analyses have been published. Although there were
different inclusion criteria and variations in the statistical
methods, BIMA has been shown to be associated with
significantly better long-term survival with a 20% mean
reduction in relative risk in all the reviews'>!4 (Table 1).

In one of the most recent studies,'® data on almost
90000 patients from 29 observational studies were
pooled. After over 8 years of surgery, the BIMA cohort
had a superior long-term, myocardial infarction-free, and
angina-free survival and a reduced operative mortality,
need for repeat revascularization, and risk of cerebrovas-
cular accident compared to the SIMA group.'¥ The prin-
cipal additional clinical risk associated with BIMA was a
significantly higher incidence of deep sterna wound
infection,' and this has been reported elsewhere.'®

Although the number of observational studies is sub-
stantial, the number of randomized controlled trials
(RCTs) comparing the use of single and multiple arterial
grafts is relatively limited. Results from four RCTs
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comparing BIMA with SIMA (summarized in Table 2)
have been published.'¥

Some studies!”!® had a very limited sample size (<100
patients). An Italian study randomized 850 patients to
four different strategies.'” No difference in survival
between the groups after 2 years of mean follow-up was
observed, although event-free survival was better in
patients who received two arterial grafts.

The Arterial Revascularization Trial (ART) is the larg-
est RCT comparing BIMA and SIMA over 10 years. The
ART included over 3000 patients randomized to a BIMA
(n = 1548) or an SIMA (n = 1554).29 The primary end
point of the ART was survival.

The apparent contradiction between the ART with no
difference in survival and event-free survival between
the BIMA and SIMA groups at 10 years®” and the large
amount of observational evidence that does support the
superiority of multiple arterial grafts is part of an ongo-
ing debate.!” There are a number of important method-
ological limitations of the ART that have been proposed
to explain the neutral findings. These limitations include
the sample size calculation, the primary outcome used in
the study?" and the high crossover rate in the BIMA
group (16.4%), which may reflect on the lack of experi-
ence of the surgeons with systematic BIMA use.!4?1-22
As a consequence, an additional as-treated analysis
involving patients who received a single arterial graft
against those who received multiple arterial grafts and
the primary analysis using the intention-to-treat princi-
ple were carried out.?” This as-treated analysis did show
that there was a benefit with BIMA for the primary and
secondary outcomes.'¥

Additionally, the use of the radial-artery graft rather
than a saphenous-vein graft in 23% of the patients of the
SIMA arm may have improved outcomes in the SIMA
group since radial-artery graft results in improved graft
patency and fewer clinical events.?*?> The high obser-
vance with optimal medical therapy may also have
served to reduce the differences in the clinical outcome
rates between the two groups,?” and the high proportion
of patients older than 70 years (the benefit of BIMA
grafts seems to remain to an approximate age of 69 years
at surgery?®) with a treatment—age interaction close to
significance have all been proposed.

However, the results of ART are interpreted; there is
likely to be considerable discussion concerning the study
methodology. Similarly, the observational evidence may
suffer from limitations such as treatment allocation bias
and the problem of hidden confounders.'¥ Given the
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Table 1 Aggregate meta-analyses comparing the use of one versus two arterial grafts

Author, year Studies/patients Conduits compared Relative risk reduction
Taggart, 2001 7715962 SIMA vs. BIMA 19% in favor of BIMA
Rizzoli, 2002 7/15299 SIMA vs. BIMA 21% in favor of BIMA
Weiss, 2013 27/79063 SIMA vs. BIMA 22% in favor of BIMA
Takagi, 2014 20/70897 SIMA vs. BIMA 20% in favor of BIMA
Yi, 2014 9/15583 SIMA vs. BIMA 21% in favor of BIMA
Buttar et al., 2017 29/89399 SIMA vs. BIMA 22% in favor of BIMA

Adapted from Gaudino et al.'¥ SIMA: single internal mammary artery; BIMA: bilateral internal

mammary artery

Table 2 Randomized trials comparing bilateral and single internal thoracic arteries

Author, year Number of patients Country Follow-up
Myers et al., 2000 162 United States Median 90 months
Gaudino et al., 2005 60 Italy Mean 52 month
Nasso et al., 2009 850 Italy Mean 2 years
Head and Kappetein, 2019 3102 International Mean 10 years

Adapted from Gaudino et al.'¥

uncertainty of a definitive interpretation of the results, a
further trial (the Randomized comparison of the clinical
Outcome of single versus Multiple Arterial grafts
[ROMA] trial) has been proposed that potentially
addresses many of the identified limitations of the ART.'®

Despite the observational evidence and ESC/EACTS
guidelines, uptake of BIMA grafts in CABG remains low
worldwide: 4.1% of all CABG procedure in the US, 12%
in Europe, 12.6% in Australia, and 30% in Japan use
BIMA‘8,27,28)

Reasons for the limited use of BIMA grafts, despite
the superior long-term observational evidence, include
technical challenges, longer operating times, the possible
conduit-coronary perfusion mismatch, the lack of clear
guidance on when and how to use multi-arterial graft-
ing,?*3® and morbidity including the increased risk of
mediastinitis.3!-33)

Mediastinitis is defined as a deep infection of the sur-
gical wound of heart surgery, with involvement of the
retrosternal space, associated or not with sternal instabil-
ity/osteomyelitis.*¥ The incidence ranges from 0.6% to
5.6%, with mortality rates between 14% and 32%, lead-
ing to high rates of morbidity, longer in-patient hospital
stays, an increased postoperative recovery, and a likely
increase in hospital costs.* According to the National
Society of Thoracic Surgeons (STS) database, the inci-
dence of mediastinitis was 0.4% among 140000 isolated
coronary bypass procedures performed in 2002 irrespec-
tive of coronary bypass conduits used, while other stud-
ies have reported the incidence of mediastinitis between
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0.4% and 2.7%.%>37 The incidence of mediastinitis fol-
lowing BIMA harvest ranges from 0.6% to 4.2%.339 It
should also be noted that many infections occur after
hospital discharge leading to a probable underestimation
of the true mediastinitis incidence rate. Although pub-
lished data are limited, a recent prospective study by Per-
rault et al.*” showed that 65% of mediastinal infections
occurred after index hospitalization discharge.

In a multivariate analysis, Risnes et al.*) identified six
preoperative variables as highly significant independent
predictors for the development of mediastinitis: diabetes,
obesity, BMI >30 kg/m?, chronic obstructive pulmonary
disease (COPD), age, and male gender. Postoperative
hyperglycemia is associated with an increased risk of medi-
astinal infection in non-diabetics but not in diabetics.*”

Given the association between certain risk factors and
the likelihood of mediastinitis, several scoring systems
have been developed to assist in the prediction of medi-
astinitis occurrence. Fowler et al.*» developed a simple
bedside risk score using the STS National Cardiac Data-
base, including 331429 patients undergoing CABG sur-
gery. The STS score estimates the patient risk for major
infection (mediastinitis, thoracotomy or vein harvest site
infection, or septicemia) after CABG. Other scoring sys-
tems include the EuroSCORE, the MagedanzSCORE,
the Gatti score (specifically designed for BIMA), and the
Med-Score 24, a bedside risk score for poststernotomy
mediastinitis, which according to the authors showed
excellent predictive power 24 hours after admission to
the intensive care unit (ICU) for mediastinitis risk. It
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should be noted that in a recent validation study, current
predictive models for surgical site infections (SSIs)
after CABG showed low accuracy of prediction despite
satisfactory calibration and moderate predictive
power.*)

Resource Use and Costs Associated with
Mediastinitis

Patients with mediastinitis experience higher mortal-
ity and morbidity, including longer length of in-patient
stay, the need for re-operation, ICU admissions, and hos-
pital readmissions.***> Hospital-acquired conditions
(HACG:) also have a significant financial impact on health-
care systems.*® The estimated additional costs associated
with mediastinitis range from $19000 to $56000 per
case**D in the US. Another study showed that of all
HACs, mediastinitis after CABG had the highest mar-
ginal impact for both length of stay (LOS) and total
costs.*® In a German study,*® mediastinitis represented
an important economic factor for the hospital as it almost
tripled the costs for patients undergoing CABG. Addi-
tionally, there was a financial loss of 9154 euro per
patient given that the median reimbursement from
health-care insurance companies was 27107 euro per
case.*® Hence, reducing the incidence and the subse-
quent management of mediastinitis is of interest to all
involved: patients, hospitals, and payers.

The impact of mediastinitis for hospitals should not
be underestimated. Extended hospital LOS, costs associ-
ated with treating mediastinitis and readmissions, and
the loss of reimbursement due to approaches such as the
Centers for Medicare & Medicaid Services (CMS) val-
ue-based purchasing initiative*” and payments by results
in the UK National Health Service (NHS),® have major
financial implications.

Cardiac surgical programmes need to review their
outcomes, be active in identifying opportunities for
improvement, and implement practices that are known to
reduce mediastinitis.>"

Strategies to Reduce Mediastinitis

A number of risk factors for the development of medi-
astinitis have been cited in the literature: advanced age,
active smoking, coronary artery disease, chronic infec-
tions, chronic lung disease, obesity, diabetes, end-stage
renal disease, low ejection fraction, osteoporosis, and
steroid treatment.’?
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Likewise, several risk factors associated with the devel-
opment of mediastinitis following CABG using single or
two internal mammary arteries are modifiable.33335%
There are several strategies (broadly divided into preoper-
ative, intraoperative, and postoperative strategies [Table 3])
that can be adopted to reduce mediastinitis following the
harvest of BIMAs in order to reduce the difference in
mediastinitis rates between SIMA and BIMA.

There are a number of basic process improvement
opportunities for cardiac surgery populations including
pre-operative showering and nasal decolonization pro-
grams,” antibiotic prophylaxis, hair removal, glucose
control,>*>7 surgical skin antisepsis, instrument flashing,
aseptic technique, surgical technique, and postoperative
dressings.’V

Cardiac surgery is considered as clean surgery where
the majority of pathogens responsible for infections come
from the patient’s skin. Thus, careful preoperative skin
decolonization and use of disinfectants based on chlor-
hexidine-isopropanol rather than povidon-iodine ethanol
can reduce surgical-site infections.’® After numerous
studies favoring chlorhexidine, the CLEAN?2 trial is the
first RCT comparing povidon-iodine with chlorhexidine
in a cardiac surgery cohort.”® Preoperative showering
with chlorhexidine is widely accepted but clear evidence
of its effectiveness is still lacking,’” whereas prophylac-
tic perioperative antibiotic therapy and intra-nasal pro-
phylaxis with mupirocin seem to be effective in reducing
the incidence of postoperative sternal wound infection.®V

Poor perioperative glycemic control deteriorates the
patient’s outcome after cardiac surgery. Postoperative
glucose levels of >250 mg/dl increase the risk of postop-
erative complications by a factor of 10. Based on the
increased cardiovascular risk of diabetes patients and the
detrimental effects of perioperative hyperglycemia espe-
cially in BIMA patients, strict glucose level control is
essential in avoiding mediastinitis.>®

In a recent review by Schiraldi et al.,>» additional risk
factors that worsen wound healing were identified. These
include poor skin preparation, emergency operation,
transfusion with high volumes of red blood cells, trans-
fusion with platelets, extended operative and perfusion
time, bleeding after surgery, sternal rewiring, employ-
ment of an intra-aortic balloon pump, prolonged use of
electrocautery, and maladjusted prophylactic antibiotic
administration (>60 minutes prior to incision).’?

In a large meta-analysis by Dai et al.,» the use of
BIMA was shown to increase the relative risk of deep
sternal wound infection (DSWI) by 62% when compared
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Table 3 Strategies to reduce mediastinitis

Preoperative strategies

Intraoperative strategies

Postoperative strategies

Optimization of glycemic control

in diabetics (HbAlc <8.0%)>%>7 e.g. chlorhexidine®®

Reduction of weight in obese
(BMI <30 kg/m?)°"

Cessation of cigarette smoking>”

Optimization of pulmonary
function in COPD patients
(FEV /FVC <0.70)327

Systematic preoperative
decolonization measures (e.g.

mupirocin nasal ointment)>> (<180 minutes)>”

Skin disinfection with remnant active agents,

Todine-impregnated skin drapes®”

Repetitive surgical glove exchange®
Avoidance of (excessive) bone wax®”
Meticulous skeletonized IMA harvesting®”
Cautious use of electrocautery®”

Avoidance of long operative period (<7 hours)*”

Avoidance of long cardiopulmonary bypass time

Avoidance of low cardiac output
status’”)

Avoid the usage of sympathomimetic
agents and vasopressors>”

Reduction of ventilator support time
<48 hours®?

Avoiding transfusion of packed red
blood cell, single donor platelets”

Use of chest stabilizing vests
(e.g. posthorax)””

Use of NPWT (e.g. PICO)™

Avoidance of the need for IABP support>”

Use of antibiotic sponge or paste below/ on
sternal marrow before closure®®

Use >8 sternal wires for closure’

HbA1c: hemoglobin Alc; BMI: body mass index; COPD: chronic obstructive pulmonary disease; FEV: forced expiratory volume in
the first second; FVC: forced vital capacity; IMA: internal mammary artery; NPWT: negative pressure wound therapy

with LIMA. This increased risk was most prominent in
patients with diabetes and in the elderly. However, skele-
tonization in BIMA harvesting was not associated with
an increased risk of DSWI, proving special operative
techniques to maintain sternal perfusion and hence
reduce wound infections.®®

Various aspects of perioperative primary surgical care
were reported to have a significant impact on mediastini-
tis risk in the literature.® In addition to meticulous dis-
infection and compliance with sterility principles, the
topical use of antimicrobials applied to the sternum
during cardiac procedures combined with standard intra-
venous agents may yield satisfactory results for medias-
tinitis prevention.’? Osawa et al.%> showed that spraying
a solution of gentamicin and cefazolin on the surgical
site multiple times during cardiac surgery had beneficial
effects in terms of protecting high-risk patients.

There is evidence that prophylactic implantation of
gentamicin—collagen sponges reduces the incidence of
sternal wound infections after cardiac surgery. The anal-
ysis of 22135 patients revealed a significant reduction,
but especially in high-risk patients (e.g. after BIMA har-
vest), only a combination of different measures might be
beneficial in prevention of SWI1.69

Topical vancomycin paste applied to the sternal cut-
ting edges instead of bone wax®” and before sternal clo-
sure seems to reduce sternal wound infections and is
recommended by the expert consensus review.5®
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However, literature results are inconclusive. Whereas a
meta-analysis of mainly observational studies shows a
reduction of wound infections in 2017,% a retrospective
review of 14492 patients failed to show that vancomycin
reduced the risk of DSWI.7®

Strong coughing has a considerable effect on sternal
stability, since it induces powerful shearing forces that
may easily untwist the wires.’>’" Sternal fixation tech-
niques were found to significantly affect the infection
rate.’>7? Unsatisfactory treatment results have resulted
in the search for alternative surgical concepts. Moving
beyond traditional sternal closure with sternal wires,
hybrid techniques have been proposed to achieve better
sternal stability. Novel approaches combine stainless
steel monofilament wire sutures with peristernal cable-
tie devices (ZipFix; DePuy Synthes GmbH, Oberdorf,
Switzerland), which appears to be an effective way of
reducing the mediastinitis rate.’?

Strong coughing, raising the intra-thoracic pressure
up to 300 mmHg, was considered to be a factor with a
considerable effect on sternal stability, as it induces
strong shearing forces that may easily untwist the wires.

Dehiscence and infection of the sternum may preclude
rewiring, especially in patients with multiple morbidi-
ties. Titanium plate sternal fixation, despite making it
more difficult to quickly reaccess the mediastinum,
reduced the need for multiple rounds of debridement,
offering good sternal stability and reducing mortality
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(11.1%) when compared to traditional wire refixation
(19.2%). This strategy was suggested for primary sur-
gery in high-risk patients or in patients undergoing ster-
nal wound debridement.”® Nonetheless, reinfection and
postoperative sternal pain limit the application of sternal
titanium plates to high-risk patients who are unsuitable
for standard rewiring.™

Vogt et al.® have also recently reported the results
from a multinational study on the use of an innovative
closing protocol using defined measures preoperatively,
intraoperatively, and postoperatively. These results led to
a markedly reduced number of postoperative sternal
wound infections.®

Autologous platelet-rich plasma (PRP) use for the
prevention of mediastinitis has been suggested, with
positive clinical results.”>7>79 PRP wound irrigation was
found to improve healing and led to a reduced incidence
of sternal infections.’>’® Additionally, PRP was also
able to restrain the proliferation of Staphylococcus
aureus, one of the most prevalent bacteria responsible
for mediastinitis.’>’® However, BIMA were used only in
5 % of the patients included in this study. At the time of
the publication of this article, there was no study com-
paring PRP in a BIMA patient collective.

Besides careful sternal closure techniques, extracor-
poral stabilization vests (Posthorax; Epple Inc., Vienna,
Austria) can help to avoid sternal dehiscence when worn
24 hours for 6 weeks, but there is no beneficial effect on
DSWI when patients deviate from this protocol. Thus,
sternum stabilization vests can be a helpful preventive
tool for compliant and well-informed patients.””

Negative pressure wound therapy (NPWT) is a treat-
ment concept in acute and chronic wound therapy. The
negative wound pressure continually drains bacteria,
debris, and exudates, enhancing microcirculation, and
accelerates tissue granulation. Owing to its increasing
use, a number of studies have found the clinical effect of
NWPT to be similar to traditional closed drainage or
open packing, with the added benefit of an improvement
in sternal wound healing, length of ICU stay, reinfection
rates, and possibly mortality.”® Closed incision NPWT
adopts the principles of NPWT to promote healing in
closed surgical wounds and to reduce surgical site com-
plications (SSCs) such as mediastinitis (Fig. 1).7%39

The specific dressings create a negative-pressure envi-
ronment at the wound site. This helps to hold the incision
edges together, reduces lateral tension and edema, stim-
ulates perfusion, enhances the development of granula-
tion tissue, reduces bacterial colonization of wound
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tissues, and protects the surgical site from external infec-
tious sources.3V

A medical technology briefing from NICE (last
updated: August 2019) has reviewed the evidence for the
PICO NPWT for closed surgical incisions.” A meta-anal-
ysis of 16 comparative studies with a total of 1895 people
showed lower rates of SSIs in patients treated with
PICO.™ Besides observational studies, one RCT showed
promising results in reducing sternal infections after car-
diac surgery.®” University Hospitals Bristol, UK, started
implementing the PICO pathway in high-risk patients
based on results with 153 non-CABG and 148 CABG
procedures. There was a 50% reduction in the SSI rate of
the CABG procedure after the implementation of the
pathway.?? In the absence of guidelines on specific indi-
cations for the use of PICO in CABG surgery, the cardiac
centre in Hamburg uses PICO in prophylaxis against
mediastinitis for all BIMA CABG procedures.

Economics of Mediastinitis Prevention

Novel approaches for the reduction of mediastinitis
are likely to initially cost more than standard care (SC)
because of the additional cost of the new intervention.
However, there is literature calculating extra costs of
novel treatment options — e.g. closed incision NPWT —
against secondary economic benefits. Fewer dressing
changes, a reduced length of hospital stay, and fewer
readmissions can save healthcare resources. Hence, the
initial additional cost may be offset. According to NICE
support for commissioning for SSI (2013), the cost of an
SSI could be as high as £20000 for complex surgeries
and £14000 for general surgeries.”

Nherera et al.®¥ reviewed the economic implications
from the perspective of the NHS of single-use NPWT
(sNPWT) compared with conventional postsurgical
dressings, in reducing SSC in people having primary hip
and knee replacements. The analysis used data from a
non-blinded RCT by Karlakki et al.?» comparing PICO
to conventional dressings. Results from the economic
model showed that patients who had SNPWT had a qual-
ity-adjusted life year (QALY) gain of 0.116 and 0.98
complications avoided compared with 0.115 QALY
gained and 0.92 complications avoided for conventional
dressings.®® The per-patient costs saving was estimated
at £1132 in favor of SNPWT.®) In the higher risk sub-
groups, more cost savings were realized: in people with
a body mass index (BMI) of 35 or above, this was
£7955, and in people with an American Society of

Ann Thorac Cardiovasc Surg Vol. 26, No. 5 (2020)



Fig. 1 Application of PICO single-use NPWT.89 (A) Immediately postoperative. Drain lines need to be more than

A Clinical and Economic Review of BIMA in CABG

5 cm away from incision. (B) Application of PICO in the operating room. Dressing is better too long than

too short. (C) Application of PICO in the operating room. Port is positioned proximally. Side strips are used

to secure tubing. Dressing is rigid to touch, and pump vibration is less than 5 seconds per minute. NPWT:

negative pressure wound therapy

Anaesthesiologists physical status classification of
greater than 3, this was £7248.89

A further study by Nherera et al.’® calculated the
cost-effectiveness of SNPWT compared to standard of
care in patients following CABG procedure to reduce
SSCs defined as dehiscence and sternotomy infections.
A decision tree was developed from the Germany Statu-
tory Health Insurance payer’s perspective over a 3-month
time horizon. Baseline data on SSC and resources were
obtained from a prospective observational study of 2621
CABG patients in Germany. Effectiveness data for
sNPWT were taken from a Polish open-label trial that
randomized 80 patients to either SNPWT or SC treat-
ment. Cost data (in euros) were taken from the relevant
diagnostic-related groups and published literature.®>

The clinical data showed an increase in wounds that
healed without complications in 37/40 (92.5%) patients in
the SNPWT group compared to 30/40 (75%) patients in the
SC group (p =0.03).8> The estimated mean cost per patient
resulted in a cost-saving of €586 in the SNPWT group.®>
Sensitivity analyses showed that the findings were robust
for a realistic range of values of the key variables.?>

Given the above findings, an observational research
database study is currently being carried out in Germany
(n = 1200) using PICO as part of an infection prevention
strategy for high-risk patients after BIMA. It is expected
that the study will show a reduction in SSI incidence
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rates compared to risk estimates based on standardized
risk scores. Additionally, it will be possible to evaluate
the cost impact of PICO prophylaxis in different patient
subgroups.

Given the lack of clinical evidence to support PICO
NPWT in CABG,? results from the above study will be
welcome. Results from the study could be used to calcu-
late program intervention benefits expressed in terms of
the following:

* Attributable cost : This would consider the difference in
LOS for mediastinitis compared with the mean LOS for
non-mediastinitis after CABG for different risk scores.

* Budget impact: Using standard International Society
for Pharmacoeconomics and Outcomes Research
(ISPOR) budget impact methodological guidelines
and a similar approach used by Gray et al.’® in their
1 year cost study based on ART- different sub-groups
and scenarios could be considered to measure the eco-
nomic impact of a prophylactic approach with PICO
NPWT (reduced mediastinitis in CABG but higher
initial costs versus SC), reduction in other healthcare-
associated infections, and an expected net benefit in
avoidable costs (as demonstrated in the limited pub-
lished economic analyses).

Hence, given that BIMA is associated with a higher
incidence of mediastinitis (compared with SIMA), a

235



Bayer N, et al.

reduction in the incidence of mediastinitis especially in
high-risk subgroups with the associated lower resource
utilization and costs combined with superior long-term
outcomes (observational data compared with SIMA)
may remove one of the barriers to more extensive BIMA
implementation in CABG.

Discussion

Many different strategies can be used to reduce the
risk of mediastinitis following CABG using BIMA
grafts, and it is essential that patient management is
continually reviewed in the light of the most recent
knowledge and clinical experience. Mediastinitis con-
tinues to adversely impact CABG procedures, particu-
larly in the case of BIMA grafts. Strategies can be used
to reduce the rate of mediastinitis and minimize preop-
erative, intraoperative, and postoperative risk factors.””
These include encouraging patients to stop smoking,
optimizing perioperative control of hyperglycemia, the
administration of prophylactic antibiotics, the mainte-
nance of sterile operative conditions, as well as the
selection of the most appropriate surgical techniques in
order to lower the rate of mediastinitis following BIMA
harvest.’” Other recommendations to prevent medi-
astinitis include avoiding the use of BIMA grafting
in patients with BMI >35 kg/m?, severe COPD, and
uncontrolled diabetes.’” The availability of innovative
postoperative wound management systems (e.g. PICO
NPWT) is likely to reduce the absolute difference in
incidence rates of mediastinitis between BIMA and SIMA,
especially in those patients classified as high risk. Given that
BIMA has been shown to be superior in all meta-analyses
of observational studies in terms of long-term outcomes,
by reducing the absolute differences in incidence rates of
mediastinitis between BIMA and SIMA, it is likely to
make BIMA a more appealing option in those regions
where currently the use of BIMA in CABG is low. The
results of the ongoing observational mediastinitis study in
Germany may help inform guidelines on which patients
undergoing CABG are most suitable for PICO.
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