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National Guide for Antibiotic Use in Surgical Prophylaxis

Introduction

Prophylaxis refers to the prevention of an infection and can be characterized as primary prophylaxis, secondary
prophylaxis, or eradication:

e Primary prophylaxis refers to the prevention of an initial infection.

e Secondary prophylaxis refers to the prevention of recurrence or reactivation of a pre-existing infection.

e Eradication refers to the elimination of a colonized organism to prevent the development of an infection.

These guidelines focus on primary perioperative prophylaxis in surgical procedures associated with a high rate of
infection (i.e., clean-contaminated or contaminated procedures) and in certain clean procedures where there are
severe consequences of infection (e.g., prosthetic implants), even if infection is unlikely. While prophylactic
antimicrobials are not indicated for some clean surgical procedures. The use of antimicrobial agents for dirty procedure
or established infection is classified as treatment of presumed infection not prophylaxis, it is excluded from this
guideline.

Recommendations are provided for adult (age above 18 years), pediatric (age 1-18 years) patients, infants (age > 28
days - < 1 years) and neonates (age < 28 days). While the guidelines do not address all concerns for patients with renal
or hepatic dysfunction, antimicrobial prophylaxis often does not need to be modified for these patients when given as
a single preoperative dose before surgical incision.

Although antimicrobial prophylaxis plays an important role in reducing the rate of surgical site infections (SSIs), other
factors such as attention to basic infection-control strategies, the surgeon’s experience and technique, the duration
of the procedure, hospital and operating room environments, instrument sterilization issues, preoperative preparation
(e.g., surgical scrub, skin antisepsis, appropriate hair removal), perioperative management (temperature and glycemic
control), and the underlying medical condition of the patient may have a strong impact on SSI rates.

Goals of Surgical Prophylaxis

1. Prevention of SSI.

2. Prevention of SSl-related morbidity and mortality.

3. Reducing the duration and cost of health care.

4. Prevention of adverse consequences for the microbial flora of the patient or the hospital.

Surgical Wound Classification

The Centers for Disease Control and Prevention(CDC) identifies four surgical wound classification categories:

1. Clean: An uninfected 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.

2. Clean-contaminated: Operative wounds 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.

3. Contaminated: Open, fresh, accidental wounds. In addition, operations with major breaks in sterile technique (for
example, open cardiac massage) or gross spillage from the gastrointestinal tract, and incisions in which acute, non-
purulent inflammation is encountered including necrotic tissue without evidence of purulent drainage (for
example, dry gangrene) are included in this category.

4. Dirty or infected: Includes old traumatic wounds with retained devitalized tissue and those that involve existing
clinical infection or perforated viscera. This definition suggests that the organisms causing post-operative infection
were present in the operative field before the operation.
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Screen for Staphylococcus aureus (MSSA and MRSA) and decolonize surgical patients of orthopedic, cardiothoracic
and transplant procedures. If positive, decolonize 3 days before surgery with nasal mupirocin and chlorhexidine for 5
days in total, for both MSSA and MRSA. For patients known to be colonized with methicillin-resistant Staphylococcus
aureus, it is reasonable to add a single preoperative dose of vancomycin to the recommended agent(s).

In case of patient already receiving antimicrobials and planned to undergo
procedures

If the agents used therapeutically are appropriate for surgical prophylaxis, administering an extra dose within 60
minutes before surgical incision is sufficient. Otherwise, the antimicrobial prophylaxis recommended for the planned
procedure should be used.

The optimal time for administration of preoperative doses is within 60 minutes before surgical incision. Some
agents, such as fluoroquinolones and vancomycin, require administration over one to two hours; therefore, the
administration of these agents should begin within 120 minutes before surgical incision.

The redosing interval should be measured from the time of administration of the preoperative dose, not from
the beginning of the procedure.

For all patients, intraoperative redosing is needed if the duration of the procedure exceeds two half-lives of the
drug or there is excessive blood loss during the procedure (i.e., > 1500 mL).

Redosing may also be warranted if there are factors that shorten the half-life of the antimicrobial agent (e.g.,
extensive burns). Redosing may not be warranted in patients in whom the half-life of the antimicrobial agent is
prolonged (e.g., patients with renal insufficiency or renal failure)

Recommendations for a shortened postoperative course of antimicrobials involving a single dose or
continuation for less than 24 hours are provided.
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Summary of Antibiotic Use for Surgical Prophylaxis in Adults and Pediatrics

Recommended Alternatives
(No Penicillin Allergy) (Penicillin Allergy)

Surgery

Cardiothoracic

. - No prophylaxis needed for
Cefazolin . o
Cardiac Procedures cardiac catheterization.
Coronary artery bypass, cardiac device insertion procedures (e.g., Clindamycin - Data support a duration ranging
pacemaker implantation), ventricular assist devices. Cefuroxime from a single dose up to 24
hours postoperatively.
Thoracic S_urgerles _ _ Cefazolin
¢ Non-cardiac procedures including: lobectomy, pneumonectomy, . .
. Clindamycin
lung resection, and thoracotomy. Ampicillin/Sulbact
¢ Video-assisted thoracoscopic surgery. mpicifiin/>uibactam
Cefazolin Clindamycin
Esophageal Surgeries
Amoxicillin + Gentamicin
Gastrointestinal
Biliary Open or Laparoscopic Procedures : . . L
A L . . Cefazolin Clindamycin + Gentamicin o .
Antibiotics should be reserved for high risk patients who fulfill one or y No need for antibiotic prophylaxis
more of the following criteria: Age > 70 years, acute cholecystitis, non- in case of elective, low-risk
functioning gallbladder, obstructive jaundice, common duct stone, Cefoxitin Metronidazole + laparoscopic procedures.
DM ,pregnancy, immunosuppression. Gentamicin
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Surgery

Recommended
(No Penicillin Allergy)

Alternatives
(Penicillin Allergy)

Cholangiopancreatography (ERCP)
In case of obstructions: The Sanford Guide to Antimicrobial Therapy.

Piperacillin/tazobactam

Ciprofloxacin

No need for antibiotic prophylaxis if
there is no obstruction.

Percutaneous endoscopic gastrostomy/ jejunostomy
(PEG/PEJ)

Cefazolin

Endoscopic ultrasound guided fine needle aspiration (EUS-
FNA) of mediastinal cysts, pancreatic or peripancreatic
cysts.

Ciprofloxacin

Surgical antibiotic prophylaxis is not
needed for EUS-FNA of solid lesions
of the Gl tract.

Procedures involving entry into lumen of gastrointestinal
tract (bariatric, pancreaticoduodenectomy)

Procedures without entry into gastrointestinal tract (anti-
reflux, highly selective vagotomy) for high-risk Patients (morbid
obesity, decreased motility or gastric acid, bleeding, cancer).

Surgeries of the Small Intestine (Non-Obstructed)

Cefazolin

Clindamycin + Gentamicin

Splenectomy: Amoxicillin 250 mg
orally once daily (or Erythromycin
500 mgqg orally twice daily in
penicillin  allergic  patients) is
essential in the first 2 years after the
operation and vaccinations are
recommended.

Appendectomy (Uncomplicated Appendicitis)
Surgeries of the Small Intestine (Obstructed)

Colorectal Surgeries

Cefazolin + Metronidazole

Metronidazole + Gentamicin

Complicated appendicitis is treated
as a complicated intra-abdominal
infection: (3 to 5 days of IV
antibiotics is recommended for
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Surgery

Recommended

Alternatives

Oral Prophylaxis prior to colorectal surgeries:
For most patients undergoing colorectal surgeries, a mechanical bowel
preparation combined with oral neomycin sulfate 1 g at 1:00 pm, 2:00

(No Penicillin Allergy)

(Penicillin Allergy)

perforated  appendicitis  after
appendectomy).

pm and 11:00 pm on the day preceding 8:00 am surgery plus oral Cefoxitin

erythromycin base or oral metronidazole 1 g should be given in

addition to IV prophylaxis.

Hernia Repair (Hernioplasty and Herniorrhaphy) Cefazolin Clindamycin

Transplantation

Liver Transplantation

Piperacillin/Tazobactam

The prophylactic regimen may need
to be modified to provide coverage
against any potential pathogens,
including vancomycin-resistant
enterococci, isolated from the
recipient before transplantation.

Clindamycin + Gentamicin

Pancreas and Pancreas—Kidney Transplantation

Cefazolin +/- Fluconazole
(for patients at high risk
of fungal infection e.g.,

those with enteric

drainage of the pancreas).

Clindamycin + Gentamicin
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Endo-urologic Surgeries

e Percutaneous nephrolithotomy (PCNL). Cefoxitin Do not use antibiotic prophylaxis to

e Ureteroscopy. OR Gentamicin + Clindamycin | reduce the incidence rates of

e Transurethral resection of the bladder in patients who have a Cefotaxime symptomatic urinary infections
high risk of suffering post-operative sepsis. OR (For PCNL) following: urodynamics,

e Transurethral resection of the prostate. Ampicillin/Sulbactam cystoscopy.

e Extracorporeal shockwave lithotripsy (ESWL) in patients at Pre-procedural antibiotics do not
high risk of infectious complications (i.e. patients with large stone Cefazolin Gentamicin significantly reduce the risk of UTI
burden, associated pyuria, history of pyelonephritis, and adjunctive OR OR and fever in patients undergoing
operative procedure including stent, nephrostomy insertion, PCNL Cefuroxime Clindamycin ESWL without high risk of infectious
or ureteroscopy). complications.
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Surgery

Recommended
(No Penicillin Allergy)

Alternatives
(Penicillin Allergy)

Urologic Surgeries

Lower tract instrumentation with risk factors for infection,
includes trans rectal prostate biopsy or clean-contaminated procedure.

Cefazolin
(+ Metronidazole if clean
contaminated).

Gentamicin +/- Clindamycin

(Clindamycin must be added
in clean-contaminated

Patients with preoperative
bacteriuria or UTI should be
treated before the procedure,
when possible, to reduce the
risk of postoperative infection.

Continuing antimicrobial

placement of prosthetic
material e.g., penile
prosthesis).

procedures) prophylaxis until urinary
catheters have been removed is
not recommended.
Cefazolin
(the addition of a single
dose of an aminoglycoside
Clean surgeries without entry into urinary tract. may be recommended for Clindamycin

Clean surgeries with entry into urinary tract, involving
implanted prosthesis.

Cefazolin +/- Gentamicin
(the addition of a single
dose of an aminoglycoside
may be recommended for
placement of prosthetic
material e.g., penile
prosthesis).

Clindamycin +/- Gentamicin
If procedure involving
implanted prosthesis.

Gentamicin +/- Clindamycin
If Clean with entry into
urinary tract.
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Gynecological Surgeries

Cesarean Delivery

Hysterectomy (Vaginal or Abdominal) using an open or Cefazolin

laparoscopic approach.

Antimicrobial Prophylaxis is not
recommended in  (Diagnostic
Clindamycin + Gentamicin | laparoscopy, intrauterine device
(IUD) insertion, Endometrial biopsy)

Head and Neck and Neurosurgeries

Clean-contaminated cancer surgery, and Other clean-| C€fz0lin+Metronidazole
contaminated procedures with the exception of tonsillectomy and Clindamycin
functional endoscopic sinus procedures. Cefuroxime

. ) Cefazolin o _
Clean with placement of prosthesis (except for tympanostomy Clindamvein No need for antibiotic prophylaxis
tubes). _ y in case of clean procedures.

Cefuroxime
Electlzj/e craniotomy and cerebrospinal fluid-shunting Neurosurgery: Either a single-dose
ROl o Cefazolin Clindamycin prophylaxis regimens or regimens
. with a duration of 24-48 hours
Implantation of Intrathecal Pumps. .
postoperatively.
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Orthopedic Surgeries

Spinal procedures with and without instrumentation.

Hip Fracture Repair - Not need antibiotic prophylaxis if

Implantation of internal fixation devices (e.g., nails, screws, plates, clean operations involving hand,

wires). knee, or foot and not involving

Total Joint Replacement Cefazolin Clindamycin implantation of foreign materials.

Orthopedic Surgeries-open fracture

Type | fracture: Open fracture with clean wound <1 cm long

Type Il fracture: Open fracture with laceration >1 cm long without
extensive soft tissue damage

- Open fracture types | or Il: Use
antibiotics for 24 hours.

Orthopedic Surgeries-open fracture

Type Il fracture: Open segmental fracture, open fracture with
extensive soft tissue damage, or traumatic amputation

No gross contamination

Ceftriaxone

(add metronidazole if
contamination with soil or
fecal material)

Piperacillin /tazobactam
(if contamination with
standing water)

(Clindamycin + levofloxacin
if not contaminated)

(Levofloxacin +
metronidazole if any
contamination is present)

Open fracture type lll: If no gross
contamination, use antibiotics for
48 hours or 24 hours after wound
closure, whichever is shorter.
If contaminated, use antibiotics for
48 hours after wound closure
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Open surgery for closed fracture

Ceftriaxone

Prophylaxis is not routinely
indicated  for  brachiocephalic
procedures. Although there are no

. Clindamycin data in support, patients
Vascular Surgeries Cefazolin undergoing brachiocephalic
procedures involving  vascular
prostheses or patch implantation
(e.g., carotid endarterectomy) may
benefit from prophylaxis.
Clindamycin + Gentamicin
Plastic Surgeries Cefazolin Clindamycin only (If clean

with risk factors or clean-
contaminated)
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Ophthalmic Surgeries

Topical neomycin +
polymyxin B + gramicidin or
fourth-generation topical
fluoroquinolones
(gatifloxacin or
moxifloxacin) given as 1
drop every 5 - 15 min for 5
doses.

Addition of cefazolin 100 mg
by subconjunctival injection
or intracameral cefazolin 1-
2.5 mg or cefuroxime 1 mg
at the end of procedure is
optional.
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Surqical prophylaxis antibiotics summary in the most common surgeries in neonates

Recommended Alternatives
(no beta-lactam allergy) (beta-lactam allergy)

Surgery

Biliary Tract/Choledochal Cyst

Congenital Diaphragmatic Hernia The following types of surgeries do not
require preoperative antibiotic
. prophylaxis:
Duodenal Atresia e Central Venous Catheter
(CVC/Broviac/Port).
Gastrostomy Tube One dose of Cefazolin e Bronchoscopy.

Circumcision.

Inguinal hernia.

Neonatal testicular torsion.
Ovarian cyst.
Gastroschisis/Omphalocele.

Nissen Fundoplication

Liver Biopsy

Head and Neck Surgeries
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Jejunal/lleal Atresia

Esophageal Atresia with or without

Cefazolin/Metronidazole

Cardiac Surgeries through Lateral Thoracotomy
or Median Sternotomy (Closed or Open Sternum)

Tracheoesophageal Fistula (EA/TEF) OR
Piperacillin/Tazobactam

Hirschprung Disease Pull-through OR

Cefoxitin
Ostomy closure For 24-48

hours

Posterior sagittal Anorectoplasty (PSARP)

Cefazolin

Use vancomycin if known
colonization/ infection with MRSA
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Recommended Doses and Re-Dosing Intervals for Commonly Used Antimicrobials for Surgical Prophylaxis

Please note: Many procedures do not require post-operative prophylaxis with antimicrobials. If desired, limit the duration to 24 hours or less after closure.
Dosage regimen If

Re-dosing Interval Preoperative

Antimicrobial Name Adult Dose Pediatric Dose (From Initiation of . continued After
. dose time
Preoperative Dose) Surgery
Ampicillin-sulbactam 3 g (ampicillin 2 g/ 50 mg/kg of the ampicillin 2 hours 60 mi.nu'.ce.s before | 3 grams every 6 h up to 3
sulbactam 1 g) component incision doses.

e Adults:2 grams /8h up to
2 doses

e Neonates & Paediatrics:
30 mg/kg/dose

e Age <7 days old: every 12
hours.

e Age >7 days old: every 8

Skl 2 g, 3 g for pts weighing 30 mg/kg 4 hours 60 mi.nu‘.ce's before hours. .

2120 kg (the same for neonates) incision e If cardiac surgery closed
sternum discontinue
antibiotics 48 hours after
surgery end time.

e If cardiac surgery open
sternum, discontinue
antibiotics 24 hours after
sternal closure.

Cefuroxime 15¢g 50 mg/kg 4 hours 60 mlir;té‘icseii:efore 1.5 grams /8h up to 2 doses
Tel.: +202 - 23684288 +202 - 23648769 +202 -25354100
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Cefoxitin

2g

40 mg/kg

2 hours

60 minutes before
incision

2 grams /6h up to 3 doses

Cefotaxime

1 gram, 2 g for patients
weighing 2120 kg

50 mg/kg

3 hours

60 minutes before
incision

Ceftriaxone

2 gram

- 2 grams every 24 hours

- Type Il Fractures (No

gross contamination):
use antibiotics for 48
hours or 24 hours after
wound closure,
whichever is shorter

- Type |lII fracture (if
contaminated): use
antibiotics for 48 hours
after wound closure
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Clindamycin

900 mg

10 mg/kg

6 hours

60 minutes before
incision

900 mg g8h up to 2
doses

Type Il Fractures (No
gross contamination):
use antibiotics for 48
hours or 24 hours after
wound closure,
whichever is shorter
Type |lI fracture (if
contaminated): use
antibiotics for 48 hours
after wound closure

Ciprofloxacin

400 mg

10 mg/kg

N/A
(Not Applicable)

120 minutes before
incision

400 mg gq12h up to 1
dose

EUS-FNA drainage of
cystic lesions , needs
Cipro up to 3 days after
the procedure

Fluconazole

400 mg

6 mg/kg

60 minutes before
incision.
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5 mg/kg based on dosing
weight (single dose)
2.5 mg/kg based on

If on dialysis or Cr.Cl. <20 dosing weight
ml/min, use 2mg/kg
(Hopkins 2016)

Gentamicin*

Not applicable (NA) but for
unusually long procedures,
re-dosing may be needed.

Gentamicin  for surgical
antibiotic prophylaxis
should be limited to a single
dose given preoperatively

Levofloxacin 500 mg

120 minutes before
incision

- 500mg every 24 hours

- Type Il Fractures (No
gross  contamination):
use antibiotics for 48
hours or 24 hours after
wound closure,
whichever is shorter

- Type W fracture (if
contaminated): use
antibiotics for 48 hours
after wound closure

15 mg/kg

Metronidazole 500 mg (Neonates weighing <
1200 g should receive a
single 7.5 mg/kg dose)

6-8 hours

60 minutes before
incision

- 500 mg q8h up to 2
doses

- Type |l fracture (if
contamination) use
antibiotics for 48 hours
after wound closure.
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- 3.375g g8h extended

Infants 2-9 mo: 80 mg/ kg infusion up to 2 doses
of the piperacillin

component
3.375¢g 2 hours o
Children >9 mo and <40 incision standing  water) use
kg: 100 mg/kg of the antibiotics for 48 hours
piperacillin component after wound closure.

- Type Wl fracture (if
Piperacillin— 60 minutes before contamination with

tazobactam

Neonates: 15 mg/kg/dose

<7 days old: q 12hours

>7 days old: g 8 hours

e If cardiac surgery closed

NA but for unusua!ly long 120 minutes before stelfn.um. discontinue

procedures, re-dosing may L antibiotics 48 hours after
incision .

be needed. surgery end time.

e If cardiac surgery open

sternum

Discontinue antibiotics 24

hours after sternal closure

15 mg/kg

Vancomycin 15 me/ke (the same for neonates)

*Gentamicin dosing is based on the patient’s actual body weight. If the patient’s actual weight is more than 20% above ideal body weight (IBW), the dosing weight (DW) can
be determined as follows: DW = IBW + 0.4(actual weight — IBW).
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