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ABSTRACT

Background: Appropriate antibiotic prophylaxis can reduce the incidence of
surgical site infections (SSI) in many procedures. Although its role is still
controversial in a clean surgery such as cardiac, antibiotic prophylaxis has been
suggested by many guidelines to avoid the significant morbidity and mortality

precipitated by surgical site infections (superficial or deep, leg or sternal).

Objectives: The main objective of this study is to evaluate the adherence to
rational antibiotic prophylaxis for Open heart surgery at AUB-MC with major
criteria being: antibiotic regimen, dose, timing, and duration. In addition, the
secondary objectives are to detect the surgical site infection incidence and to
identify potential risk factors for infection. Based on the results, recommendation

regarding the antibiotic prophylaxis will be made.

Materials and Methods: All medical charts of patients undergoing Open heart
surgery between October 2002 and April 2003 at AUB-MC and satisfying the
inclusion criteria set for selection were reviewed retrospectively. The outcome
measures were all diagnosed surgical site infections whether superficial or deep,

leg or sternal.

Results: One hundred fifty seven patients were included in the retrospective
analysis. All patients (100%) received antibiotic prophylaxis regardless of the
timing while only 38% received it 30-60 minutes prior to incision. Only 12% of

those fitting the criteria for an intraoperative dose did actually receive it.




Concerning the duration of prophylaxis, around 15% of patients received up to 5
doses of prophylactic antibiotics post-operatively. The mean number of doses
received was 6 +0.97 regardless of the antibiotic given. Concerning preoperative
agents given, cefuroxime alone was used in 74.5% of the cases, while
vancomycin alone was common in 5% of cases. The combination of both agents
was common in 7.64% of cases. The rest (11.46%) received no preoperative dose
at all. Postoperatively, the shares of cefuroxime, vancomycin, and their
combination among the population were 91.7%, 3.8%, 2.54% respectively. One
patient received cefazolin pre- and post-operatively. Only 2 patients (1.27%) had
surgical site infections; they were sternal infections occurring in non smoker
elderly male patients undergoing CABG and having no known risk factors for
infections at all. Both received cefuroxime pre and postoperatively for 6 doses
but no intraoperative antibiotics although their operations lasted for more than 2
hours each (135 min vs 210 min). The added hospital stay was 3 days for one
patient and 4 days for the other. One patient had a wound cultured and revealed

Pseudomonal growth. Both patients were discharged on antibiotics.

Conclusion: Antibiotic prophylaxis in cardiac surgery is a common routine
practiced by doctors at AUB-MC. However, there was a trend towards extended
prophylaxis and excessive use of cefuroxime. The low number of patients
acquiring a surgical site infection (2 patients) at AUB-MC can’t allow significant

findings and thus hinders further recommendation concerning the practice.

x1i




1. Introduction

1.1 Open Heart Surgery: An overview

1.1.1 Definition
Open heart surgery is any cardiac procedure performed through a
median sternotomy with the intent of operating on the heart or the coronary

arteries.

1.1.2 Classification

Open heart operations either involve cardiac arteries and so called
coronary artery bypass grafting (CABG) or involve the heart itself and
specifically the valves and so called valve replacement procedures. The
latter include either mitral valve replacement (MVR), aortic valve
replacement (AVR), or congenital malformations of the heart valves

clinically seen in the pediatric population because the defect is congenital.

1.1.3 Epidemiology

~ Cardiothoracic operations performed in the US were approximately
588,000 in the late 80s and the number has definitely increased since then.®
In an article published in 1999, the number of CABG operations performed
annually in the United States was approximated to be around 470,000
procedures.(g) Eighty percent of these operations were CABG procedures,
20% heart valve replacement, and the smallest share was for heart and
cardio-pulmonary transplants.”) Advanced age is definitely a risk factor for

atherosclerosis and affects the selection for surgical procedures. At the age



of 70, clinically detectable coronary atherosclerosis occurs in 15% of men
and 9% of women. However, by the age of 80, the picture will be worse with
20% incidence in both sexes.”) The median age of patients undergoing
elective CABG in a 1996 statistical survey performed by the Cleveland
Clinic Foundation was 65 years with 34% of the population studied being
older than 70 years. Male gender constituted 71% of the population.(4)

1.1.4 Indication for revascularization

Patients with coronary artery disease have three alternatives for the
management of their stenotic atherosclerotic vascular disorder which will
ultimately lead to myocardial ischemia. The decision to use either of medical
management, percutaneous transluminal coronary angioplasty (PTCA), or
surgery (CABG) depends on many confounding parameters including age,
degree of occlusion, number of vessels affected, etc...In the individual case,
recommendations concerning CABG may be influenced by comorbid
conditions that greatly increase operative risk or that limit the patient’s
ultimate life span. Left main and proximal anterior descending narrowing of
50% or more of lumen diameter impacts the prognosis for adverse events
and death more than lesions in other arteries. Surgery should be considered
in patients with angina or ischemia and two-vessel coronary atherosclerosis
with a proximal anterior descending lesion or proximal three-vessel disease.
Diabetic patients with multivessel disease including a proximal LAD artery
lesion should be sent for CABG regardless of their LV function and
symptom status. Survival is better with CABG than PTCA or medications.
Patients with multivessel disease including a proximal LAD artery lesion
and demonstrable ischemia should be revascularized. If these patients are

non-diabetic with normal LV function, both options of PTCA or CABG can




be discussed with the patient. For patients with single-vessel disease
involving mainly the LAD artery, any of the 3 options can be proposed
although CABG provides fewer events and symptoms over 5 years.

Patients who have previously undergone bypass surgery with a significant
(>50%) late stenosis in a vein graft to the LAD coronary artery, surgery
should be recommended regardless of the symptoms. Usually reoperation is
done to relieve severe symptoms and/ or large areas of ischemic

jeopardy.(3’4’5)

1.1.5 Pros and Cons of CABG

Weighing the balance for revascularization is the best strategy in

dealing with CAD patients who require intervention.®? (table 1)

Table 1: Comparison of Pros and Cons of CABG

PRO CON
CABG CABG
e More complete revascularization e  More early morbidity/MI
e Excellent symptom relief e Longer recovery
o Less anti-anginal medications e Longer initial hospital stay and costs

o Less subsequent hospitalization
e Less subsequent revascularization

e Possibly better survival in multivessel CAD

PTCA PTCA
e  Avoids or defers major surgery in 70% of e Incomplete revascularization
patients (at 5 yrs) ¢ More angina
e Rapid recovery e  More medical therapy
e Shorter initial hospitalization and costs e More subsequent hospitalization
e Less early morbidity and MI e More subsequent revascularization




e 80% less costly at 2 years e Less long term survival in MVD

1.1.6 Prognosis after surgery

The overall mortality rates for primary bypass surgery ranges between
1 and 4 %. However, these mortality rates were hypothesized by another
database to range from 3.46 to 3.78% (including reoperations) from 1990 to
1994. In another trial, at a mean follow up of 2.5 years, cardiac mortality in
the CABG group was 2%.°) The rate was < 1% for elective patients in other
references. Seven variables were identified to be predictive of in-hospital
death in all data sets: acuteness of operation, age, previous cardiac surgery,
gender, LV ejection fraction, left main coronary artery percent stenosis, and
number of coronary systems with more than 70% stenosis. The first three
have the greatest predictive value.”Y In another survey, the incidence of in-
hospital mortality was 25.0% (95%Cl, 11.4-45.2) for patients with deep
wound infections, 2.5% (95%CI,0.4-9.5) for patients with superficial wound
infections, and 2.2% (95%CI,1.8-2.7) for patients without any (p<0.001).

1.1.7 Complications of surgery

Other than mortality, risks of myocardial infarctions and arrythmias
after surgery are of particular concern. Furthermore, cerebral and neurologic
complications may negatively affect overall outcomes; therefore, they
should be under intense investigation. These neurologic complications are
classified into focal strokes (type 1) and diffuse encephalopathy (type 2).9
In one study, the total number of these adverse effects was 6.1% divided
equally between both types. Advanced age and hypertension were greater

risks for both types of defects.




Surgical site infection (SSI) is another serious complication that might
occur after a procedure. It is the third most commonly reported nosocomial
infection, accounting for around 14% to 16% of nosocomial infections in
hospitalized patients. Approximately 40% of nosocomial infections
occurring among surgical patients are SSIs, two thirds of which affect the

(L Fortunately, significant

incision and one third involve organ/space.
wound infections after cardiac surgery are uncommon. However, once
occur, they increase mortality rates, prolong hospital stay and readmissions,
and ultimately add to the cost of hospital and health care. Manifestations of
wound infections are in the form of mediastinitis and sternal dehiscence.
(table 2). The incidence of such infections differs dramatically depending on
risk factors which are either patient or operation related. A study by Breyer
stated that the incidence is 0.8% while it was 1.5% by Culliford and
colleages and as high as 8% when bilateral internal mammary arteries have
been used in the CABG procedure.(g) According to the National Nosocomial
Infection Surveillance (NNIS) system, surgical site infection rates for
procedures involving chest and another donor site ranged between 0.84% for
patients with no risk factors and 17.7% for those with all 3 risk factors for
infection which include: duration of surgery, wound class (see section 1.2.2),
and American Society of Anesthesiology score.® Generally, sternal wound
infection has an incidence that ranges between 1 and 10% while that of
mediastinitis is between 0.5 and 4% even reaching 8%.“4'9 The incidence of

leg infection (the site from which a saphenous vein has been removed) was

much lower 1-2%.°




1.1.8 Surgery for rheumatic valve stenosis and prognosis

With the scientific and medical evolution, severely regurgitant or
stenotic valves can be repaired with excellent long-term results. For those
valves unsuitable for repair, both prosthetic and bioprosthetic valves are
available. Main drawback of the use of prosthetic or mechanical valves is the
necessity of lifelong anticoagulation with warfarin to prevent
thromboembolic events. This problem is not present with bioprosthetic
valves; however, 20-40% of the porcine type of these valves fail over 10
years due to structural deterioration and require reoperation. Usually,
bioprosthetic valves are advised for patients over the age of 70 because
structural deterioration is rare in that age group. Valve selection must be
individualized for each patient. Concerning prognosis, operative mortality in
those patients correlates well with their preoperative functional class.
Mortality is < 2% in those with NYHA IIT or less while it reaches 25% in
those with NYHA IV. Five-year survival rate is between 80-85% for patients
undergoing mitral valve replacement. This long term survival is not related
to the type of valve used but rather to the preoperative myocardial status of
the patient; thus, it’s always advised that patients with significant mitral

lesions undergo valve replacement before their LV function deteriorates."”

Table 2: Comparison between incisional and deep surgical wound infections

Incisional surgical wound infection Deep surgical wound infection

Infection occurs at incision site within 30 days | Infection occurs at operative site within 30
after surgery and involves skin, subcutaneous | days after surgery (if no implant is left in place)
tissue, or muscle located above the fascial layer | or within 1 year (if implant is in place and

and any of the following: infection appears related to surgery) and




e Purulent discharge from incision or | infection involves tissues or spaces at or

drain located above fascial layer beneath fascial layer and any of the following:
e Organism isolated from culture of fluid e Purulent drainage from drain placed
from wound closed primarily beneath fascial layer
e Surgeon deliberately opens wound, e Wound spontancously dehisces or is
unless wound is culture negative deliberately opened by surgeon when
e Surgeon’s or attending physician’s patient has fever (>38C) and/or
diagnosis localized pain or tenderness, unless

wound is culture negative

e An abscess or other evidence of
infection seen on direct examination,
during surgery or by histopathologic
examination

e Surgeon’s diagnosis of infection

1.2 Risk Factors for Postoperative Wound
Infection

1.2.1 Classification

The risk factors for surgical site infections are classified into 3
categories: factors related to the patient, factors related to the surgery itself,

and factors related to post-surgery.'*'b121

1.2.1.1 Patient related or pre-operative factors: male gender, extremes of
age, nutritional status, Diabetes Mellitus, Smoking, Obesity (BMI 2 30),
Renal Insufficiency, hypoxemia, coexisting infections at remote site,
colonization with microorganisms, altered immune response (steroids,

HIV,...), long preoperative hospital stay (>5days).



1.2.1.2 Surgery related or intra-operative factors: use of internal mammary
arteries, emergency surgery, duration of surgery and perfusion time, use of
intraaortic balloon pumps, duration of anesthesia, number of grafts, hair
removal, shaving with razors, use of bone wax, duration of surgical scrub,
antimicrobial ~prophylaxis, operating room ventilation, inadequate
sterilization of instruments, foreign materials at surgical site, surgical drains,

surgical techniques, surgical wound class.

1.2.1.3 Post-operative factors: prolonged mechanical ventilation, post-

operative bleeding and reoperation, sternal rewiring.

1.2.1.4 Miscellaneous

There are certain variables that are significantly and independently
associated with surgical wound infection and they include: (1) an abdominal
operation, (2) an operation lasting over 2 hours, (3) wound classification of
either contaminated or dirty/infected, and (4) patient having > 3 discharge

diagnoses.“‘”

1.2.2 Surgical wound class

In 1964, the National Academy of Sciences & Nutritional Research
Council (NAS-NRC) adopted a wound classification scheme; and
accordingly cardiac and cardiopulmonary operations were classified as clean
surgeries.(m) This coincides with the CDC wound classification of the
American College of Surgeons adopted by the Infectious committee at
AUB-MC and which divides surgical wounds into 4 classes:

e CLASSI/CLEAN




An infected operative wound in which no inflammation is
encountered and the respiratory, alimentary, genital, or uninfected
urinary tracts are not entered. In addition, clean wounds are primarily
closed and, if necessary, drained with closed drainage. Operative
incisional wounds that follow nonpenetrating (blunt) trauma should be
included in this category, if they meet the criteria.

CLASS II/ CLEAN CONTAMINATED

An operative wound in which the respiratory, alimentary, genital, or
urinary tracts are entered under controlled conditions and without
unusual contamination. Specifically, operations involving the biliary
tract, appendix, vagina, and oropharynx are included in this category,
provided no evidence of infection or major break in technique is
encountered.

CLASS III/ CONTAMINATED

Open, fresh, accidental wounds. In addition, operations with major
breaks in sterile technique (i.e. open cardiac massage) oOr gross
spillage from the gastrointestinal tract, and incisions in which acute,
nonpurulent inflammation is encountered are included in this
category.

CLASS IV/ DIRTY/ INFECTED

Old traumatic wounds with retained devitalized tissue and those that
involve existing clinical infection or perforated viscera. This
definition suggests that the organisms causing postoperative infection

were present in the operative field before the operation.!'?
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1.2.3 Intraoperative contamination

The major source of contamination of a surgical wound is the direct
inoculation of the patient’s own flora at the time of operation. The risk of
infection increases depending on the number and nature of microorganisms
contaminating the wound. It requires a minimum bacterial concentration of
10° organisms per gram of tissue to cause infection at surgical site. The
organisms implicated in surgical site infections following coronary artery
surgery between 1997 and 1999 as proposed by the UK Nosocomial
Infection National Surveillance Scheme (NINSS) are, in order of frequency,
as follows: Staphylococcus — aureus, Staphylococcus epidermidis,
Pseudomonas aeruginosa and coliforms.'1>!9 However, in a study
involving 2655 patients, Pseudomonas was the most commonly isolated
organism from wound cultures (26 out of 48 infected patients). S. aureus
came second (11/48) followed by S. epidermidis (3/48) and Enterobacter
aerogenes (3/48).(13) For coronary artery surgery, NINSS proposed that the
incidence of SSI is 2-12%. NINSS also claimed that MRSA is the
predominant Staph infection in general and orthopaedic surgery, while it
only accounts for 20% of SSIs following coronary artery surgery."” Around
20% of Staphylococci implicated in SSIs were due to S. epidermidis.
According to this data, it seems wise to minimize the contamination of
surgical wound by using proper prophylactic antibiotics even for a clean

procedure such as coronary artery surgery.
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1.3 Prophylactic Antibiotics in Surgery

1.3.1 Definition and purpose

It is the administration of antimicrobial agents peri- or intra-
operatively not for bacterial eradication but to reduce the risk of
contamination with bacteria and microorganisms found in the operative area

and by that minimize the likelihood of clinical infection after surgery.' 1%

1.3.2 Benefits

The main advantage of administering antibiotics prophylactically is
the reduction of postoperative morbidity and mortality due to infection,
shortening hospital stay, and ultimately minimizing the overall costs

attributable to infections.!"'¥

1.3.3 Drawbacks

Prophylactic antibiotics is still a controversial issue especially in clean
and clean/contaminated surgeries where many believe it adds a little benefit
to treat an already low risk of infection or no infection. Inappropriate use of
agent, dose, or duration will add to the costs of treatment, laboratory
monitoring, adverse effects of drugs used, and the selection of resistant
pathogens.(11’14’15) Also, there is a fear of superinfections with the use of

broad-spectrum antibiotics."”

1.3.4 Indication

Antibiotics for prophylaxis are recommended for surgical procedures

that are associated with high rates of postoperative SSIs, when implantation

R
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of foreign material is mandatory, or when contamination rate is low but the
development of a wound infection results in serious detrimental events.'”
Currently, the main indications for such a routine are clean-contaminated
surgeries which mainly involve vaginal hysterectomy, colorectal operations,
and resections in the head and the neck.?” Administration of antibiotics in
contaminated and dirty/infected operations like gastric, bowel, and
cholecystectomy operations should be considered therapeutic rather than

prophylactic.(14’24)

1.3.5 Principles of prophylactic antibiotics
The ideal prophylactic agent should have the following
characteristics:
e Bactericidal
¢ Nontoxic
o Inexpensive (cost of vial, preparation, transportation, and
administration)
e Spectrum of activity against the most common organisms that cause
postoperative wound infection after a certain surgical procedure
e Little to no negative impact on the microbial flora of the patient or the
community, thus, minimal risk of inducing resistance.
e Appropriate serum concentrations above the MIC of bacteria that is
maintained all through the surgical procedure and for a sufficient

interval after wound closure.!*?
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1.3.6 Common errors in antibiotic prophylaxis

The following mistakes in providing prophylactic antibiotics are
common:

e Choosing inappropriate agent

e Administering it too early or too late

e Omitting essential intraoperative doses of the antibiotic in long

operations
e Administering the drug longer than is adequate

e Inappropriate use of novel agents with extended spectrum.

1.4 Prophylactic Antibiotics for Cardiac Surgery

1.4.1 Rationale

There has been sufficient data that supports the use of antibiotics for
prophylaxis against wound infections following cardiac surgery, although
many references discourage this practice as a routine on the basis that there
is a low risk if ever for wound contamination after such a clean procedure.
The American Society of Health System Pharmacist (ASHP) guidelines
were developed to recommend an effective antimicrobial with the narrowest
spectrum of coverage to be used for the shortest duration. Prophylactic
antibiotics are not indicated for clean surgical procedures, however, their use
is justified for cardiothoracic surgeries and in patients with cardiac
conditions such as prosthetic heart valves, previous bacterial endocarditis,
acquired valvular dysfunction, hypertrophic cardiomyopathy, and mitral

valve prolapse with valvular regurgitation.(w) A meta-analysis by Kreter et
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al> which reviewed critically 28 studies that met the inclusion criteria
involving a total of 6759 patients confirmed the beneficial role of antibiotics
when used prophylactically before cardiac surgery which reduced infection
rate significantly especially mediastinitis and sternal osteomyelitis.>* J(table
3) Other than their efficacy, the main decision to use prophylactic antibiotics
for clean surgical procedures depends on the cost of preventing infection.!”
Besides wound infection, prophylactic antibiotics also reduce risk of
prosthetic valve endocarditis and bacteremia as surgery related infections;
also pneumonia and urinary tract infections which are nosocomial

infections.!!®2"

Table 3: Summary of studies included in the meta-analysis by Kreter et al

involving antibiotic prophylaxis in cardiac surgery

year First Sample | Control arm Total Treatment arm Significant | Total wound Odds 95% CI

author size wound difference | infection rate | ratio

infection (%)
rate (%)
Placebo-controlled cardiothoracic prophylaxis studies

1968 | Goodman 42 Placebo 20.0 Oxacillin 3.7 6.50 | 0.45/353.98
1968 | Goodman 45 Placebo 20.0 PenG/streptomycin 6.7 3.50 | 0.34/45.54
1969 Fekety 109 None 9.1 PenG 3.5 2.80 | 0.22/25.87
1969 Fekety 126 None 9.1 Methicillin 5.8 1.63 | 0.15/9.99
1979 Fong 105 Placebo 25.5 Methicillin 35 9.60 | 1.92/91.52
1980 Austin 15 Placebo 44.4 Cephalothin 0.0 N/A 0.5/c0

Total 405 496 | 2.06/9.72

Cefazolin versus cefamandole and cefuroxime cardiothoracic prophylaxis studies

1986 Slama 206 Cefazolin 8.3 Cefamandole Yes 1.8 4.81 0.92/47.29
1987 Kaiser 514 Cefazolin 2.8 Cefamandole 0.8 3.63 | 0.68/36.03
1988 Gentry 417 Cefazolin 4.0 Cefamandole 3.7 1.09 | 0.35/3.40
1986 Slama 197 Cefazolin 8.3 Cefuroxime Yes 0.0 N/A | 1.85/w
1987 | Geroulanos 566 Cefazolin 2.5 Cefuroxime 1.1 2.40 | 0.54/14.52
1988 Gentry 403 Cefazolin 4.0 Cefuroxime 3.0 1.37 | 0.41/4.87
1988 Conklin 100 Cefazolin 16.7 Cefuroxime 13.5 1.29 | 0.37/4.56
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1990 | Doebbeling 213 Cefazolin 5.8 Cefuroxime 11.9 045 | 0.14/1.34

Total 2319 1.58 | 1.03/2.45
Cefuroxime-cefamandole cardiothoracic prophylaxis studies

1986 Slama 209 Cefuroxime 0.0 Cefamandole 1.8 N/A | 0.17/0

1988 Gentry 420 Cefuroxime 3.0 Cefamandole 37 1.26 | 0.37/4.48
Total 629 1.58 0.51/5.35

Cefazolin-cefiriaxone cardiothoracic prophylaxis studies

1984 Beam 94 Cefazolin 13.6 Ceftriaxone 14.6 1.02 | 0.13/8.08

1989 | Soteriou 883 Cefazolin 0.5 Cefiriaxone 1.4 0.33 [ 0.03/1.88
Total 977 0.55 ] 0.14/1.88

Cephalothin- Cefazolin cardiothoracic prophylactic studies
1978 Kini \ Cephalothin | 4.6 | Cefazolin 2.1 l NS
Cephalothin-cefamandole/ceforanide cardiothoracic prophylaxis studies

1980 Galland 75 Cephradine 7.1 Cefamandole 9.1 0.77 | 0.10/6.18

1982 Parr 178 Cephalothin 2.2 Cefamandole 2.3 0.98 | 0.07/13.76

1982 Raab 35 Cephalothin 4.8 Ceforanide 7.1 0.65 | 0.01/54.91

1983 Karney 85 Cephalothin 25.6 Ceforanide 28.6 0.86 | 0.29/2.50

1984 Platt 220 Cephalothin 10.9 Ceforanide 4.6 2.57 | 0.80/9.63

1986 | Meszaros 80 Cephalothin 275 Cefamandole sYe 5.0 N/A | P<0.0]
Total 673 1.28 | 0.68/2.43

Cephalosporin-penicillin cardiothoracic prophylaxis studies
1975 Hill 129 Cephalothin 1.5 Cloxacillin/gentami 1.6 1.94 0.10/116.1
cin
1977 | Myerowitz 261 Cephalothin 1.5 Methicillin 0.8 1.97 | 0.10/117.07
1980 Cooper 118 Cefazolin 1.6 PenG/flucloxacillin 3.5 0.46 0.01/9.09
/streptomycin
1980 Bailey 140 Cefamandole 5.1 PenG/flucloxacillin 6.2 0.81 0.12/4.39
1982 | Ghoneim 109 Cefamandole 1.7 Ampicillin/cloxacil 59 0.28 0.01/3.67
lin

1988 Roberts 422 Cefotaxime 4.1 PenG/cloxacillin 14.0 0.26 0.07/0.84

Total 1179 0.51 0.23/1.02

1.4.2 Timing of prophylaxis

The effective use of prophylactic antibiotics depends to a great extent

on the appropriate timing of their administration. Current ASHP

recommendation calls for administering the antimicrobial 30-60 minutes
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prior to incision inorder to achieve adequate therapeutic drug levels during
the cardiac operation when the wound is directly exposed to bacterial
contamination.’” A common practice is to administer the intravenous
prophylactic agent at the time of induction of anesthesia usually performed
by the anesthesiologist.(11’24) If the operation is long extending more than 2
hours or twice the half life of the agent chosen as in the case of cardiac
surgery, it is recommended that patients be redosed intraoperatively.! ¥
Administering the prophylactic agent before the perioperative period
(around time of incision or <15 min before it) adds no benefit to the patient
and should be discouraged because it may not provide sufficient protection

against intraoperative wound contamination.""

1.4.3 Duration of prophylaxis

The main purpose of antibiotic prophylaxis is the prevention of
infection and the associated health care morbidity and mortality without
causing harm by inducing resistance or increasing costs by using
unnecessary resources (antibiotic cost, treatment of resistant infection).
Therefore, the shortest effective course of prophylaxis should be used. In
1972, the trend was to administer prophylactic doses up till the fourth
postoperative day.?® In a study involving 2641 patients, prolonging
prophylaxis for over 48 hours didnot decrease the risk of SSI; however, it
did potentiate resistant bacterial strains and increased the risk of acquired
antibiotic resistance.'*'® Other main concerns are the increased drug
toxicity, complicating superinfections especially fungal, overgrowth of
Clostridium difficile causing pseudomembranous colitis and the unnecessary

boost in overall costs.1"'>"?) Most studies call for continuing prophylaxis
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for a maximum of 24-48 hours post-su1'ge1'y.(‘24’25 ) The only excuse for
prolonging the prophylaxis is the presence of drains or catheters in situ for
several days after surgery."® The prophylaxis should be maintained until all
drainage tubes have been removed from the chest and mediastinum with the

recognition that this might still be unnecessary.(z’lz)

1.4.4 Single Dose prophylactic regimen

Many studies have been published to compare single doses given
preoperatively versus multiple doses of the same agent, single doses of the
agents versus placebo, single doses of various antibiotics, and a single dose
of one agent versus multiple doses of another one.?(table 4) They all
conclude that a single dose of systemic antibiotics given before the
procedure provides satisfactory prophylaxis against wound infection after
cardiac surgery.(1’14’26’27) However, physicians still prefer to administer the
prophylaxis through the second postoperative day or 24 hours after the
removal of the last intravascular or endotracheal device."” 4 questionnaire
sent to 120 United Kingdom cardiac surgeons with a response rate of 91%
provided surprising finding that only 6% used the single dose regimen while

89% followed the tradition of less than 48 hour duration of prophylaxis.*®

Table 4: Short versus Long duration of antibiotic prophylaxis

Year First Sample | Control arm Total Treatment arm Total Odds 95% CI
author size wound wound ratio
infection infection
rate (%) rate (%)
Short-long duration of prophylaxis studies
1972 Conte 64 Cephalothin 6.7 Cephalothin 1g 5.9 1.14 | 0.08/16.70
1g x 1 dose q6h x 5 days
1977 Goldmann 157 Cephalothin 2.8 Cephalothin 2g 35 0.78 | 0.06/7.03
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2g q6h x 2 q6h x 6 days
days
1980 Austin 85 Cephalothin 2.6 Cephalothin 2g 6.4 0.40 | 0.01/5.57
2g x 2 doses preop +1 g q6h x 3
days
1983 Hillis 160 Cephalothin/ 2.5 Cephalothin/ 1.2 2.08 | 0.11/124.10
kanamycin x kanamycin x 5
2 days days
Total 466 0.89 | 0.28/2.75
1984 Beam Ceftriaxone 18.60 Cefazolin 16.67 Non sig

1.4.5 Route of Administration

Traditionally, the administration of prophylactic antibiotics involved
continuous intrapericardial lavage with an antibiotic-laden irrigant.
However, although this technique has been shown to provide adequate
serum levels for prophylaxis, the accuracy of the dosage was a major
problem. The intravenous delivery remains the primary route for
administering prophylactic antibiotics for most surgeries including cardiac
procedures.(zo’zl) Administering the antibiotic in a relatively small volume
infused over a short period of time (20-30 min) is expected to provide

rapidly high levels of the drug in serum and tissue.*”

1.4.6 Choice of Agents

Efficacy against the microorganisms which are most likely to
contaminate the environment during cardiac surgery is the main concern in
the choice of the prophylactic agent. These pathogens originate from the
normal flora of the skin, nares, and mucosal surfaces of the patient; or from
hospital flora."** As previously mentioned, the most common infectants

are in order of frequency: Staphylococcus aureus, Staphylococcus
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epidermidis, Pseudomonas aeruginosa, Enterobacteriacae, and other gram
negative bacilli. 121519 Cephalosporins, typically a first generation, are the

@) mainly

most widely used antibiotics for surgical prophylaxis worldwide
for their adequate tissue penetration and low toxicity."'® Many studies failed
to show superiority of one agent over the other.®***%(table3) A prospective
study by Gentry et al where 620 evaluable patients were randomized to
either cefamandole, cefuroxime, or cefazolin as prophylaxis options for post-
operative infections after cardiac surgery showed no significant differences
between the three study groups in terms of overall rate of infection.?’ Since
our priority in selecting the appropriate empiric antibiotic for cardiac
procedures is its coverage of gram positive bacteria; first generation
cephalosporins, especially cefazolin, have been highly suggested.
Cephalothin and Cephapirin are alternatives to Cefazolin among the first
generation cephalosporins; however, cefazolin 1s preferred due to its longer
half life and higher levels in the tissues.** Cefazolin has a half life ranging
from 90-150 minutes, long enough to provide sufficient prophylaxis during a
regular cardiac operation whether CABG or valve surgery. This is in
accordance with the current recommendation which calls for redosing the
patient at intervals of twice the half life of the agent provided.""” However,
in a study by Slama et al, cefazolin was compared with cefamandole or
cefuroxime given preoperatively and for 48 hours postoperatively found
significantly more infections in the cefazolin group than in either of the
other 2 groups.®® The dosages and dosing intervals in the study by Slama et
al were nearly identical to those reported by Gentry et al.2%??

Second generation cephalosporins have also been studied and showed

comparable activity with first generation in reducing wound infections, and
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were superior in terms of overall incidence of infections ( respiratory and

uUTD.®

Ceftriaxone was the only studied among third generation
cephalosporins and showed superiority of a single dose over a 48-hour
course of flucloxacillin plus gentamicin and 24-hour course of cefuroxime in
terms of infection rate."'® However, the issue of resistance and the risk of
superinfection might limit the use of broad spectrum antibiotics such as
ceftriaxone. Single dose Cefuroxime (1.5 Or 3g) has also been evaluated and
seems to achieve and maintain serum levels sufficient for infection

prophylaxis several hours after CABG procedures.®

Until there is proven and well-documented superiority over the older
first-generation cephalosporins, advanced-generation agents 2™ and 3
should be reserved for operations which require broader spectrum coverage.

(Table 5) @

The use of Vancomycin for prophylaxis should be restricted to
patients with a documented life threatening allergy to beta lactam antibiotics
or in institutions with a high rate of infection due to Methicillin resistant
staphylococcus aureus (MRSA) or Methicillin resistant staphylococcus
epidermidis (MRSE). (Table 5) This recommendation is set to help avoid the
emergence of vancomycin resistant organisms especially enterococci (VRE
and VRSA).(”’19’22’23) According to HICPAC guidelines, vancomycin, when
indicated, should be given as a single dose immediately before surgery. This
is sufficient unless the procedure lasts > 6 hours, in which case the dose

should be repeated. Prophylaxis should be continued for a maximum of 2
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doses.® Vuorisalo et al, however, found that a single dose of vancomycin

given preoperatively is sufficient even if the surgery lasts longer than 6

hours and they claim that there is no need for continuing prophylaxis for 24-

48 hours after surgery as usually recommended.®? However, the results of

this study might not be suggestive due to the low number of subjects (10 in

each arm); so further clinical trials with larger patient population are

required to confirm the clinical relevance of this finding.

(22)

Table 5: Recommended antibiotic regimens in prophylaxis for cardiac

surgery
Drug/ Dose Alternative Alternative in case of history of
Anaphylactoid Reactions
Cefazolin, 1g IV Second- or third- generation Clindamycin , 600mg IV

cephalosporin IV

Vancomycin , 1g IV
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2. Study Design

2.1 Statement of the Problem

Many studies have been conducted so far to evaluate the importance
of antibiotic prophylaxis in open heart surgery. Being considered as a clean
procedure, there was lot of debate on the significance of prophylaxis in this
type of surgery. The main excuse behind the use of prophylaxis is the fear
of serious complications following surgery. Risk of mediastinitis and
surgical site infections, although low might lead to significant morbidity
and mortality. Whether with or against, one can’t deny that appropriate

antibiotic prophylaxis has been misused in many institutions.

2.2 Objectives

1. Evaluation of the adherence to rational antibiotic prophylaxis for Open
heart surgery at AUB-MC with major criteria being: antibiotic regimen,
dose, timing, and duration

2. Detection of the surgical site infection incidence and identification of
potential risk factors for infection

3. Appropriate recommendation regarding the practice of antibiotic

prophylaxis in cardiac surgery

2.3 Justification for and Significance of the Study

Evaluation studies and quality control procedures are essential in
every health care institution. Antibiotic use in general and as prophylaxis

in particular is definitely a major issue which needs to be evaluated
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periodically due to rising emergence of resistant organisms and dwelling of
health care resources. This study was chosen to target the current practice
concerning the prophylactic use of antibiotics in open heart surgeries at
AUB-MC, a 450-bed major university affiliated teaching hospital in
Lebanon. The results of this study will assist doctors and surgeons in
reducing total cost, lowering risks for post-op infections, minimizing
adverse effects of the drugs and decreasing the emergence of resistant
microorganisms as well as post-op complications mainly SSI. The results
of this study will definitely be the cornerstone for the development and
implementation of antibiotic prophylaxis guidelines for open heart surgery

at AUB-MC.

2.4 Ethical Considerations

The American University research board as well as the ethical
committee have granted approval for the conduction of this study.
Therefore all departments at the hospital were informed and a prior
permission was obtained inorder to review the medical charts of patients

involved in this retrospective study.

2.5 Materials and Methods

The study is a retrospective review of the medical charts of patients
who underwent open heart surgeries over a 6-month period starting
October 2002 till beginning of April 2003. The setting was the AUB-MC
where data was obtained from the medical records of these patients
retrieved from the department of pathology and laboratory medicine and

the hospital’s medical archive system.
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2.5.1 Inclusion Criteria
All patients undergoing open heart surgery whether CABG or valve
replacement between October 2002 and April 2003 were included for the

retrospective review.

2.5.2 Exclusion Criteria

Patients were excluded for incomplete data, if they were
immunocompromized or receiving immunosuppressant medications, if
they received antibiotic treatment for other infections up to 72 hours prior
to surgery, if they were admitted for another surgical procedure, or if they

passed away intraoperatively or shortly after it.

2.5.3 Data Collection

A specially designed flow sheet was developed for data collection
from the medical records (Appendix 1). The recorded information included
case number, age, and sex of the patient; dates of admission, operation, and
discharge; admitting diagnosis and type of surgery performed; prior
hospital admission within a couple of weeks of recent admission; past and
recent medication and medical history; Patient related and surgery related
risk factors for post-op infections; timing and duration of surgery (incision
time versus closure time); Class, operating room, and attending physician.
Also, preoperative, intraoperative, postoperative, and discharge doses of
antibiotics used were also documented including choice, route of
administration, timing, number of doses, and duration of prophylaxis.

Cultures performed intraoperatively with the microorganisms isolated,
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sensitivity and resistance results were also recorded. And finally, the flow
sheet included post-surgery infections and management during the initial

hospital stay or in some cases during readmission.

2.5.4 Outcome Measures
The outcome measures were all diagnosed surgical site infections

whether superficial or deep, leg or sternal.

2.5.5 Data Analysis

Descriptive statistics was used to evaluate the results.
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3. Results: An Overview

One hundred and seventy seven patients underwent open heart
surgery whether CABG or valve replacement surgery during the study
period. Twenty patients were excluded; sixteen either due to another
infectious admitting diagnosis or receiving antibiotics less than 72 hours
prior to admission; two had insufficient data; one was on steroids; and one
died intraoperatively. Therefore, 157 patients were included in the final

analysis.

3.1 Demographics of the Study

The demographics of the study were performed on the basis of age
and sex. Among the 157 patients who were included in the study, 77%
(121) were males and 23% (36) were females. The age of the patients
ranged between 15 days and 84 years; the greatest majority was between
50 and 77 years with the mean age of the population being 60 years
+17.13. Underlying diseases and risk factors for post surgical infections

present in our sample population are shown in table 6.

Table 6: Patient charactersitics of the study population

Patient characteristic N(%)
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3.2 Cardiac Procedures Performed

CABG was performed in 78% of cases leaving 22% for other
procedures. (figure 1) Each of the aortic valve replacement (AVR) and
mitral valve replacement (MVR) procedures constituted 6.37% of the total
procedures share. (figure 2) Ventricular septal defect (VSD) procedure was
common in 2.54% of cases. Complicated operations such as combination
CABG and AVR constituted around 1.9% of total cases while
combination CABG and MVR only reached 1.27% while other
miscellaneous procedures constituted the rest. In CABG cases, the number
of vessels operated upon varied significantly and ranged between 1 and 6
vessels. Around 4.7% (6) had one-vessel operation, 19.5% (25) had 2-
vessel operation, 44.5% (57) had 3-vessel operation, 19.5% (25) had 4-
vessel operation, 11% (14) had 5- vessel disease, and finally only 0.8% (1)

had 6-vessel operation. (figure 3)
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Figure 1: CABG versus other operations performed

Type of operation

0OCABG

m Other

Figure 2: Cardiac operations performed on our sample population

Type of operation

Clperation




30

Figure 3: Number of operated vessels
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3.3 Timing of Prophylactic Antibiotics

Around 2.54% (4) of our patients received their first prophylactic
dose of antibiotics at incision time in the operating room, 33.75% (53)
received their dose between zero and 30 minutes prior to incision, 37.57%
(59) received their dose between 30 and 60 minutes prior to incision,
14.64% (23) between 60 and 120 minutes. Around 11.5% (18) of the
patients received their first prophylactic antibiotic dose after incision.
Furthermore, 3.8% (6) of the patients received more than one preoperative
prophylactic antibiotic dose. (figure 4)

A total of 18 patients received an intraoperative prophylactic
antibiotic, eight of whom was their first prophylactic dose. We had 120

patients who had an operation lasting at least 2 hours. After excluding
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those who received vancomycin prophylactically, we were left out with
101 patients who really deserve an intraoperative dose. However, only

11.88% (12) of them received this intraoperative dose.

Figure 4: Timing of Prophylaxis
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3.4 Duration of Prophylactic Antibiotics

Around 14.6% (23) of our patient population received up to 5 doses
of prophylactic antibiotics, while 58% (91) received 6 doses, 21% (33)
received 7 doses, and 6.4% (10) were given at least 8 doses. (table 7)
Mean number of doses received was 6 +0.97 regardless of the antibiotic

used.

Table 7: Number of doses received by the patient population

No of Doses given No of patients % of patients
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2-4 ] 9573
J 14 8.91
6 91 57.96
7 33 21.00
8 7 1.27
9 4 255
>9 4 2.55

3.5 Different Regimens Used

The most common regimen used preoperatively was a single agent
80.9% (127). With a share of 92% of single agents used and 74.5% of all
regimens used in general, cefuroxime was the leading drug on board,
Vancomycin comes second having a share of 6.3% (8) of single agents
used followed by single cases of each of cefazolin and gentamycin. The
combination of Vancomycin and cefuroxime was common in 7.64% (12)
of cases. No preoperative dose what so ever was used in 11.46% (18) of

cases. (figure 5)

As to postoperative regimens used, the majority was for single
cefuroxime 91.7% (144). Vancomycin comes next with 3.8% (6) of all
cases, and then cefazolin used in one patient only. Combination of
cefuroxime + vancomycin was seen in 2.54% (4) of cases while those of
cefuroxime+ amoxiclav, cefuroxime+ gentamycin, and cefuroxime+

vancomycin+ gentamycin were used in single patients each.
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Preoperative ~ Vancomycin  was  switched to cefuroxime
postoperatively in 5 patients while the opposite occurred in only | patient.
From the 18 patients who received no preoperative doses at all, 77.8% (14)
were given cefuroxime postoperatively while only 16.67% (3) were given
vancomycin. One patient was given a combination of cefuroxime and

vancomycin.

Intraoperative doses were given to 18 patients, 16 (88.89%) of
whom received vancomycin, one received cefuroxime and one received a

combination of both. (figure 6)

Figure 5: Preoperative antibiotics given
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Figure 6: Intraoperative antibiotics given
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Eight patients among all had history of allergy to beta-lactam
antibiotics, two of which was in the form of severe anaphylactoid
reactions. Vancomycin use for prophylaxis is justified in these 2 patients;
however, only one received it while the other was given another beta-

lactam.

3.6 Surgical Site Infections

We encountered 2 cases (1.27%) where surgical site infections (SSI)
developed, Both cases were sternal wound infections occurring in non
smoker elderly male patients undergoing CABG and having no known risk
factors for infections at all. One patients happened to receive his first
preoperative dose of antibiotic 30 minutes before incision time while the

other received it 80 minutes prior the incision. Both patients were admitted
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to AUB-MC through the admitting office but one was operated upon in the
morning while the other in the afternoon. Both received cefuroxime pre
and postoperatively for 6 doses but no intraoperative antibiotics although

their operations lasted for more than 2 hours each (135 min vs 210 min).

3.7 Hospital Stay

The mean hospital stay for all patients who underwent open heart
surgery at AUB-MC in the specified time interval was 9 days +5.08. One
of the patients who acquired SSI stayed in the hospital for 6 days for his
CABG surgery with additional 4 days when readmitted for management of
his sternal wound infection. The other, however, stayed for 9 days at first
then 3 days as readmission. The cost of the hospital bed at AUB-MC is
around 130$ per day; so these 2 patients are being charged with extra 390-
5208 each.

3.8 Surgical Site Cultures

One of these 2 patients who developed SSI had his chest wound
cultured and revealed pseudomonal growth. His treatment was switched
accordingly from Amoxiclav to Ciprofloxacin IV+ cefazolin IV then, he

was discharged on oral Ciprofloxacin,



4. Discussion

The majority of patients who underwent cardiac surgery in this study
ranged between 50 and 77 years, the mean age being 60 +17 (the high SD
was due to inclusion of both age extremes). This is comparable to literature
where the mean age of incidence was around 65 years.”’ CABG operations
constituted 78% of cardiac surgeries performed at AUH during this period
also in accordance with the international literature (CABG frequency
80%).%) Male gender statistically constitutes 71% of open heart cases and

that was close to what we experienced (77%).

Despite the debate on the significance of antibiotic prophylaxis for
clean surgery, all (100%) our patients received prophylaxis irrespective of

the timing of the initial dose.

As previously mentioned, the significance of administering
antibiotic prophylaxis for any surgery depends on the timing of the first
dose. Although many references support starting prophylaxis no more than
2 hours before incision, many others including ASHP recommend to start
it 30-60 min before incision to achieve the maximal protection against
infection.""**® There is no benefit behind starting prophylaxis before that
period."" Only 38% of the patient population received their prophylaxis
30-60 min before incision while the rest received it either intraoperatively,

more than an hour before incision, or even after surgery.
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A second dose of the antibiotic is recommended to be given during
long surgical procedures ( lasting > 2 hours, or twice the half life of the
antibiotic administered) and cardiac surgery is no exception. This practice
is intended to maintain the therapeutic serum levels of the antibiotic above
the MIC of the common pathogens all through the surgical procedure.""*”
However, only 12% of the patients whose operations lasted a minimum of

2 hours and were not taking vancomycin received an intraoperative dose.

Duration of prophylaxis for most procedures including cardiac is
still controversial. Many references call for administering a single unique
dose right before the surgery and find it effective with no further dosing."”
Others recommend at most one or two postoperative doses."'" Still many
do prefer to continue the prophylaxis for 24 hours (2-4 doses). However,
they all agree that prolonged prophylaxis should be discouraged because of
the increased cost, added antimicrobial toxicity, and selection of resistant
organisms.""” There is an obvious overuse of long courses of antibiotics in
our patient population where only 6% of patients received up to 4 doses of

antibiotics while the rest received more than what is enough, with a mean

of 6 doses per patient.

The incidence of infection in our relatively small patient sample 1s
1.27% ( only 2 patients) which is comparable to literature. These 2
patients developed SSIs and they were superficial sternal wound infections.
One patient had his wound cultured showing pseudomonal growth which
usually comes third in incidence among the pathogens contaminating

wound after cardiac surgery right after coagulase positive and coagulase

negative Staphylococci"'""">'” In this patient, therapy was switched from
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Augmentin to Ciprofloxacin and Cefazolin although the latter seems to be
of no use once the culture results are out since it does not cover

Pseudomonas aeruginosa.

There is an obvious overuse of cefuroxime in the prophylactic
regimens used at AUB-MC where it was common in 75% of patients. This
practice cannot be justified on all aspects of bacterial coverage, cost of
therapy, and duration of prophylaxis. However, doctors were following a
guideline that AUH infectious council had adopted. That guideline cannot
be justified by literature or international hospital practice that I have
covered unless there is a particular concern in Lebanon about more
frequent contamination with gram negative pathogens. A first generation
cephalosporin such as cefazolin would be more cost effective and
sufficient to ensure eradication and therapeutic levels above the MIC of
most common bacteria in cardiac surgery which are mainly gram positive
Staphylococcal species. Cefazolin is less likely to predispose the patient to
risk of superinfection since it is not a broad spectrum cephalosporin.
Moreover, it showed comparable results with cefuroxime and cefamandole

L. & (20
as antibiotic prophylaxis in open-heart surgery.

Vancomycin use in prophylaxis regimens should be limited to
special cases where there is severe allergic reaction to beta-lactams or in
hospitals with high rate of infections due to MRSA or MRSE.*** Two
patients had a history of severe anaphylactoid reaction to penicillins. The
use of vancomycin is justified in these 2 patients; however, only one

received the glycopeptide antibiotic while the other was given cefuroxime

which is known to have cross allergy with penicillins. Luckily, no allergic
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reaction developed in this patient. With a significant decrease in the
incidence of MRSA at AUH from 33% in the year 2000-2001 to 26% in
the year 2002-2003 according to AUB-MC antibiogram, there is no real

justification for the present overuse of vancomycin at that institution.

The mean average hospital stay for cardiac operations in our patient
population was 9 days. Two patients were readmitted for sternal
debridement and management of their wound infection; one stayed for 4
days while the other was kept for 3 days. Gentry et al estimated in their
study the average increase in the length of hospital stay caused by
postsurgical infections and found it to be around 5 exira days.”” At AUB-
MC, the bed alone costs 130$ for each extra day adds to it the cost of the
management of the wound infection from antibiotics to the different
procedures performed. This will be a great load which adds to the overall
cost of the patient’s health care and will definitely exceed the cost of
providing prophylaxis in the first place. The mean hospital costs are 1.8 to

2.8 times higher for infected patients postsurgery than noninfected ones."”’
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5. Limitations

Retrospective Analysis

Low number of subjects

Low number of patients acquiring SSI

Short term follow up for post operative infections

Patients might be lost for follow up

Patients might be intractable due to readmissions to other hospitals

for the management of their SSI
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6. Recommendations

Prophylactic antibiotics must be administered around 30-60 minutes

before surgery.

Repeat dose if the duration of surgery is > 2 hours (unless using an

antibiotic with long half life such as vancomycin).

Cefazolin can be used as an effective, economical, and safe agent for
prophylaxis.

Vancomycin use in prophylaxis should be restricted and only allowed

when we have documented anaphylactic reaction to penicillins.

Prophylaxis should be administered for a maximum of 24 hours (2-4
doses) after surgery.
Multicenter, large, randomized, prospective, controlled studies are still
required to focus on :

.  multiple drug vs single drug prophylaxis & SSI rate respectively

2. cefazolin vs cefuroxime (head to head trial)
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Appendix 1

Screening Form
for Antibiotic Prophylaxis in Open Heart Surgery
(CABG - valve replacement)

Patient Information

Patient name: Case #:
Age: BMI: Sex: Bed #:
Drug allergy : o No  ©Yes
Social History: Smoker © Yes o No

Alcohol © Yes o No
Past Medication History:
Past Medical History:
Admitting Diagnosis:
Admitted through: o ER 0 Admitting Office
Admission date:

Operation Information

Date of Operation:

Anesthesia start: Anesthesia end:
Patient in room: Patient out:
Procedure start (incision time): Procedure end (closure time):

Duration of Surgery:

Class: ol o2 o3P oMOH

Operating Room: o room35 0 room6

Attending Physician: © Dr. M. Obeid o Dr. P. Sfeir coDr. R. Haddad
Surgical resident:

Preoperation stay:

Was mechanical ventilation used? o No  oYes, duration

Was intra aortic balloon pump used? o No oYes

Post-operation bleeding? o No  oYes, amount

Did that necessitate reoperation? © Yes o No
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Was the 1" dose given by the anesthesiologist? © Yes o No
What is the antibiotic given, dose & frequency : pre-op dosing?

Time of Administration vs time of incision:
Was an intraoperation dose given? ©No 0 Yes, time

Post-op dosing?
Ab

Route of Administration: o po olV o IM
Doses received:

Cost of doses:

Date of Discharge:

Days of hospital stay:
Medications upon Discharge:

Was the patient assessed for compliance to medication? 0 Yes
Was the patient assessed for post-operation infections? 0 Yes

o No
o No
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Readmission

Readmission date:
Chief complaint:

Admitted through: o ER 0 Admitting Office

Nosocomial infection or surgery related infections: © Yes o No
If Yes, what type?

Post-operation infections (SS81)? 0O Yes o No

If Yes, what was the location? o Thigh o Sternum

Was culture taken? © Yes 0 No
Site of culture:
Microorganisms isolated:

Sensitivity:

Resistance:

Was the antibiotic changed according to culture results? o0 Yes o No
If Yes, was changed to

Operation Information

Date of Operation:

Anesthesia start; Anesthesia end:
Patient in room: Patient out:
Procedure start (incision time): Procedure end (closure time):

Duration of Surgery:

Class: o1 o2 o3P oMOH

Operating Room: o room5 ©room6

Attending Physician: © Dr. M. Obeid o Dr. P. Sfeir oDr. R. Haddad
Surgical resident:

Preoperation stay:

Was mechanical ventilation used? o No  oYes, duration

Post-operation bleeding? o No  o©Yes, amount

Did that necessitate reoperation? 0 Yes o No

Antibiotic Prophylaxis

Was the 1*' dose given by the anesthesiologist? © Yes o No
What is the antibiotic given, dose & frequency : pre-op dosing?

Time of Administration vs time of incision:
Was an intraoperation dose given? 0 No 0 Yes, time
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Post-op dosing?
Ab

Route of Administration: o po olV oIM
Doses received:

Cost of doses:

Date of Discharge:

Days of hospital stay:

On what medication was the patient discharged?
Antibiotic dose: Route:

duration:
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