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Over the years, strategies in the prevention and management of
surgical site infections (SSI) of patients in the Philippines have never
been standardized. Several guidelines released by international foreign
bodies have been found to be either conflicting or inappropriate for
adaptation in the local context.
To address these issues, the Philippine College of Surgeons (PCS),
in collaboration with the Philippine Hospital Infection Control
Society (PHICS), Philippine Hospital Infection Control Nurses
Association (PHICNA) and Operating Room Nurses Association of
the Philippines, Inc. (ORNAP), initiated the development and
adaptation of country-specific SSI guidelines in 2017. The new
recommendations are based on the latest clinical practice guidelines
released for the past five years and consensus by a panel of experts
in the Philippines, through the assistance of a guideline development
team engaged by PCS.
Thirty-six (36) recommendations on different aspects of care were
outlined. Implementation of an SSI surveillance program was also
advised for health facilities.
The new guidelines are intended to serve as the local benchmark for
the prevention and management of SSI for surgeons and practitioners,
taking into account their situation and experience in the Philippines.
It is expected to improve the standard of care provided by health
facilities and contribute to the reduction of the prevalence and
incidence of SSI in the country.
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In the past decades, while there were international
guidelines released on the prevention and management

of surgical site infections (SSI), some recommendations
have been found to be inconsistent with local conditions
and unadaptable for implementation in lower income
countries , including the Philippines. Consequently, local
experiences on infection control varied from practitioner
to practitioner or between health facilities.

To address these concerns, in June 2017, the
Philippine College of Surgeons (PCS), in collaboration
with Philippine Hospital Infection Control Society
(PHICS), Philippine Hospital Infection Control Nurses
Association (PHICNA), and Operating Room Nurses
Association of the Philippines, Inc. (ORNAP), initiated
the development of consensus recommendations for the
prevention and management of SSIs for the Philippine
context. The recommendations are expected to serve as
local benchmark for the prevention and management of
SSI for surgeons and other health workers.

Methods

Clinical practice guidelines (CPGs) published for the
past five years were searched, retrieved, and reviewed
by the guideline development team (i.e. consisting of an
epidemiologist, biostatistician, health services
administration expert, and four research assistants). The
team assessed the methodological rigor and transparency



71

with which the guidelines were developed using the
Appraisal of Guidelines for Research and Evaluation II
(AGREE II) Instrument (September 2013 version). Two
members of the guideline development team
independently appraised each guideline document and
provided ratings for items in six domains namely: scope
and purpose, stakeholder involvement, rigor of
development, clarity of presentation, applicability and
editorial independence. Domain scores were then
computed using the formula included in the AGREE II
Instrument user's manual. Domain scores were used in
making an overall assessment of guideline quality, using
a seven-point Likert scale (i.e. 1 = lowest possible
quality, 7 = highest possible quality). If the quality rating
of a guideline is at least 5.0, the guideline is included in
the synthesis.

Guidelines that satisfied the quality criteria were
then subjected to guideline synthesis. In this stage, a
matrix was developed to map recommendations for
specific aspects of care alongside the guideline document.
Specific aspects of care with consistent and conflicting
recommendations were identified through the matrix.

For consistent recommendations, the expert panel -
consisting of surgeons, internists, and nurses - decided
whether to include or exclude a recommendation from

the final guidance document. The composition of the
panel of experts is in Appendix 1. On the other hand,
discordant recommendations were listed and arranged
according to aspect of care, and were subsequently
presented to the expert panel who decided - by consensus
- on the specific recommendation to adapt. Consensus
was defined as endorsement of a given recommendation
by majority (i.e. at least fifty percent of votes plus one)
of members of the expert panel. If consensus was
reached for all aspects of care, succeeding rounds of
consensus building were no longer done. The guideline
development team synthesized proceedings of the
consensus building process and included these in the
guidance document. The guidance document was then
routed to members of the expert panel for final comments.

Results

The desk-based search of clinical practice guidelines
(CPGs) on the prevention and management of surgical
site infections published in the last five years done by the
guideline development team yielded seven (7) relevant
documents (Table 1). All CPGs satisfied the quality
criteria, and were thus included in guideline synthesis.

Consensus Recommendations on Surgical Site Infections

Table  1.  Clinical practice guidelines on the prevention and management of surgical site infections published in the previous five (5) years.

Year Published Institution Title of Guidance Document

2017 US  Centers  for  Disease  Control  and Guideline for the prevention of surgical site infection, 2017.
Prevention (US CDC)

2016 World Health Organization (WHO) Global   guidelines   for   the   prevention   of surgical site infection

2016 American College of Surgeons (ACS), and Surgical   site infection guidelines,   2016 update
Surgical Infection Society (SIS)

2014 Society  for  Healthcare  Epidemiology  of Strategies to prevent surgical site infections in acute care
America (SHEA), and Infectious Diseases  hospitals: 2014 update
Society of America (IDSA)

2013 National  Institute  for  Health  and  Care Surgical   site   infection:   Evidence  update (2013)
Excellence (NICE)

Surgical site infection: Prevention and treatment of surgical site
infection clinical guideline (2008)

2012 Royal  College  of  Surgeons  in  Ireland Preventing   surgical   site   infections:   Key recommendations
(RCSI) and Royal College of Physicians of for practice
Ireland (RCPI)

2012 Institute for Healthcare Improvement (IHI) How-to Guide: Prevent surgical site infections
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From these CPGs, 36 recommendations on specific
aspects of care were synthesized by the guideline
development team, and were subjected to consensus by
the panel of experts. Consensus was reached on all
aspects of care during the first round of consensus
building; thus, succeeding rounds of consensus building
were no longer pursued.

Recommendation # 1: Maintaining normal body
temperature (normothermia)

Maintaining normothermia in the perioperative
period is recommended for the purpose of reducing SSI
risk.1,2,3,4,6,7 The use of warming devices pre-operatively
and intra-operatively for the purpose of maintaining
normothermia is also recommended.2 There is however
no specific recommendation on the lower bound of
temperature values for normothermia, or the ideal
timing and duration of normothermia due to the lack of
evidence.1

Recommendation # 2: Smoking cessation

Smoking  cessa t ion  i s  r ecommended  fo r
patients.3,4 The ACS & SIS (2016) also recommended
that patients refrain from using electronic cigarettes
and marijuana prior to surgery. It is recommended
that patients stop smoking within 30 days of surgery4,
or within 4 to 6 weeks for procedures involving
implanted devices.3

Recommendation # 3: Nutritional support

The nutritional status of patients must be optimized
prior to major surgery. However, delaying surgeries to
administer parenteral nutrition is not recommended due
to the lack of evidence of its efficacy in decreasing SSI
risk.4

Recommendation # 4: Glucose control

The adoption of protocols for perioperative blood
glucose control is recommended since hyperglycemia is
associated with increased SSI risk in the pre-operative3

and post-operative periods.2,4,8,11-16 It is especially
recommended that early and regular monitoring of pre-

operative blood glucose levels be performed in patients
with hyperglycemia with or without diabetes mellitus14,17,
patients with stroke18, critically ill patients who have
suffered myocardial infarction19, and patients who had a
major cardiac surgery.4,8,20

Recommendation # 5: Maintaining adequate
circulating volume

Hemodynamic goal-directed therapy is recommended
for the purpose of decreasing SSI risk.2,5 Hemodynamic
goal-directed therapy refers to the "titration of fluid and
inotropic drugs to reach normal or supra-optimal
physiological endpoints such as cardiac output and oxygen
delivery".5

Blood transfusion should be avoided as much as
possible since it is associated with impairment of
macrophage function, which can lead to increased SSI
risk. Thus, blood loss during surgery must be kept at a
minimum.4 However, if blood transfusion is indicated, it
should not be denied from surgical patients just for the
purpose of reducing SSI risk.1

Recommendation # 6: Supplemental oxygen /
Hemoglobin saturation

To improve oxygenation of tissues, supplemental
oxygen (when indicated) should be provided together
with maintenance of normothermia and adequate
circulating blood volume.1,4 The effectiveness of this
combination of strategies has been shown in patients on
general anesthesia and mechanical ventilation.4,22-24  Thus,
maintaining a target hemoglobin saturation of at least
95% intra-operatively and post-operatively is
recommended.6,7  Patients with pulmonary insufficiency
are suggested to have higher target hemoglobin saturation
levels.

While the administration of supplemental oxygen for
patients receiving mechanical ventilation in both the
intra-operative and immediate post-operative periods is
recommended, there is no specific recommendation on
the optimal fraction of inspired oxygen (FIO2) level4, and
the duration and method of supplemental oxygen
administration.1 In addition, there are no specific
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recommendations on the optimal FIO2 levels in the
following circumstances: endotracheal intubation in the
intra-operative period for patients with normal pulmonary
function undergoing general anesthesia; use of face
mask during the perioperative period in patients with
normal pulmonary function undergoing general anesthesia
without endotracheal intubation or neuraxial anesthesia;
and the use of face mask or nasal cannula during only the
postoperative period in patients with normal pulmonary
function. As of now, it still remains unclear whether the
benefits of increased FIO2 administration in these cases
outweigh harms in the context of SSI risk reduction.1

Recommendation # 7: Systemic immunosuppressive
therapy

Existing guidelines provide conflicting
recommendations on the discontinuation of
immunosuppressive medications for the reduction of SSI
risk. For instance, while WHO prescribes the continuation
of immunosuppressive therapy pre-operatively, SHEA
and IDSA oppose this practice.

Recommendation # 8: MRSA screening and
decolonization

Routine perioperative MRSA screening and
decolonization is not recommended because of the
absence of a standardized screening procedure4, and
decolonization protocol.3  However, MRSA screening
and decolonization is still highly recommended for high-
risk patients such as patients previously admitted to a
hospital, patients with chronic wounds or skin lesions,
patients transferred from a nursing home or long-term
care facility to the hospital, patients on hemodialysis, and
patients using urinary or intravenous catheters.25 Patients
undergoing cardiothoracic surgery, orthopedic surgery,
and procedures involving implants, as well as elderly
diabetic patients are also known to have increased risks
of SSI due to MRSA.2,4,26

If screening and decolonization is warranted,
mupirocin 2% ointment is recommended for use.2  It is
not  recommended to perform routine nasal
decolonization with mupirocin without prior screening,
as resistance  to  the  antimicrobial  agent  may

occur.4,27  Furthermore,  the  optimal  effect  of  the
decontamination is achieved when it is performed
nearer the date of the procedure.3

Recommendation # 9: Bowel preparation

Mechanical bowel preparation in combination with
oral and parenteral antibiotic prophylaxis is recommended
to reduce SSI risk in patients undergoing elective
colorectal surgeries.2-4 However, mechanical bowel
preparation alone does not decrease the risk of SSI.2,4

Specific regimens for parenteral and oral prophylaxis for
this purpose are as indicated in the National Antibiotic
Guidelines for Surgical Prophylaxis.28

Recommendation # 10: Preoperative bathing or
showering

Preoperative bathing or showering is
recommended.1,2,7  The patient may opt to take a bath or
shower inside or outside of the healthcare facility using
either plain soap (at the minimum) or anti-microbial soap
for this purpose.2  Furthermore, there is no specific limit
for the time interval between bathing and surgery.

Recommendation # 11: Hair removal

Hair removal prior to surgery is not recommended
except when absolutely necessary. When needed, hair
removal should be done using clippers, as this device has
been identified as the best tool for hair removal because
of its association with lower SSI rates.5,8,29 In the
absence of clippers, the use of scissors may be
recommended. The use of razors in hair removal is not
recommended because it is linked to increased SSI
risk.6,8 In addition, hair removal should not be performed
inside the operating room.4,8

Recommendation # 12: Surgical hand
decontamination and preparation

Before wearing sterile gloves, hand decontamination
using an appropriate antimicrobial agent and water, or an
alcohol-based hand rub that can withstand the growth of
resident flora for long periods of time is recommended.2
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SHEA and IDSA further recommends scrubbing the
forearms and hands for two to five minutes, and this
generally applies to most hand decontamination agents.

Recommendation # 13: Skin preparation

The use of an alcohol-based antiseptic agent in skin
preparation is recommended except when there are
contraindications for its use, such as in procedures
involving the cornea, ear, or mucosa; in which case,
povidone-iodine is the recommended antiseptic agent.
SHEA & IDSA, ACS & SIS, and CDC all recommend
the use of an alcohol-based antiseptic agent. However,
while alcohol is proven to be effective in eliminating
bacteria and other disease-causing microorganisms, its
effect does not stay long when singly used4; therefore, it
is recommended to combine alcohol with another
antiseptic agent.30 RCSI & RCPI and WHO recommend
using 2% chlorhexidine gluconate in 70% isopropyl
alcohol solution. For patients allergic to the alcohol -
chlorhexidine gluconate combination, povidone - iodine
is recommended.7 In the absence of alcohol and in the
absence of contraindications, chlorhexidine is favored
over iodine as skin preparation agent.3

Recommendation # 14: Surgical antibiotic
prophylaxis (SAP)

14.1 Basis for administration

Surgical antibiotic prophylaxis (SAP) should
be administered only when indicated1,3 and is
usually based on the following: existing national or
local guidelines or formulary6-8; existing clinical
practice guidelines or evidence-based guidelines
and standards1,4,30-32;  type of surgical
procedure3,4,32; and the identified SSI-causing
pathogen for a procedure.3,4,32

14.2 Timing of administration, and dosing

SAP should be administered within 60 minutes
prior to incision - except for vancomycin and
fluoroquinolones, which should be administered
within 120 minutes prior to incision - to ensure a

serum and tissue concentration that will have a
bactericidal effect at the time of incision.3,4,7,8,11,33

The dose of prophylactic antibiotics administered
should be based on the patient's weight.3,32

Healthcare providers are advised to consult
standard references, or an IDS expert on dosing
recommendations.

14.3 Re-dosing of antibiotic

Intraoperative re-dosing of prophylactic
antibiotic is recommended if there is excessive
blood loss (i.e. greater than or equal to 1,500 mL
for adults)3,4,7,32 or 25 mL/kg in children7; for
prolonged procedures (4,7,32,34); or if the duration
of the procedure exceeds the half-life of the
antibiotic4,6

14.4 Prolongation of surgical antibiotic prophylaxis

Continuing the administration of SAP after
incision closure in the operating room for clean and
clean-contaminated procedures1, or even in the
presence of a wound drain1 is not recommended
due to the lack of evidence linking it with the
reduction of SSI risk3, the increased risk of antibiotic
resistance4,35; and the increased risk of Clostridium
difficile infections.4,36 However, prolongation of
SAP after incision closure in the operating room is
generally recommended for implant-based breast
reconstruction, joint arthroplasty, and cardiac
procedures since the optimal duration of antibiotic
therapy for these procedures remains unknown.3

SAP is recommended to be discontinued within 24
hours after the end of surgery, especially for
cardiac patients.4,8,32

14.5 Topical/local antibiotics

The use of topical antibiotics is generally not
recommended except for such procedures as
ophthalmic surgery, spine surgery, and total joint
arthroplasty. For these types of surgeries, topical
or local antibiotics in solution, ointment, or powder
form are recommended for use.1
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Recommendation # 15: Soaking prosthetic devices
in antimicrobial solutions before implantation

There is no specific recommendation on the practice
of soaking prosthetic devices in antimicrobial or antiseptic
agents prior to implantation due to lack of evidence
linking it with reduction in SSI risk.1

Recommendation # 16: Wound irrigation/Wound
lavage/Intra-cavity lavage

There is no specific recommendation regarding
incisional wound irrigation with saline solution due to the
lack of evidence linking it with reduction in SSI risk. On
the other hand, incisional wound irrigation with antibiotics
is not recommended for the purpose of reducing SSI
risk. Antimicrobial irrigation of deep, subcutaneous, or
intra-abdominal tissues is not prescribed since its effect
on reducing SSI risk remains unestablished.1,2,6

Antiseptic  wound  lavage,  intra-cavity  lavage,  and
intra-peritoneal  lavage  is  generally  not recommended.
Specifically, intraperitoneal lavage with aqueous iodophor
solution for abdominal surgeries that are classified as
dirty or contaminated is not recommended.1,6

Recommendation # 17: Intraoperative
re-disinfection before wound closure

There is no specific recommendation on intraoperative
re-disinfection before wound closure due to lack of
evidence linking it with reduction in SSI risk.1

Recommendation # 18: Wound care

18.1 Wound closure

There is no specific recommendation on the
best type of wound closure for dirty and
contaminated surgical incisions. In addition, there
is lack of evidence on which between primary
closure and delayed primary closure is more
effective in reducing SSI risk.3

18.2 Antibacterial/Antiseptic sutures

WHO, ACS & SIS, and CDC recommend the
use of triclosan-coated sutures to decrease the
risk of SSI. WHO recommends it for all types of
surgeries, especially for clean and clean-
contaminated abdominal cases as specified by
ACS & SIS.

18.3 Dressings

The application of appropriate interactive
dressing and sterile wound dressing on surgical
incision sites at the end of the procedure is
recommended.6,7 Moreover, standard dressing is
preferred over advanced dressing to cover primarily
closed incisional wounds.2 For surgical wound
healing by secondary intention, appropriate
interactive dressing is recommended.2

18.4 Topical antimicrobial agents for wound
healing by primary intention

The use of topical antimicrobial agents for
surgical wound healing by primary intention to
prevent SSI is not recommended.6

18.5 Wound probing, wound cleansing, and
changing of dressings

It is recommended to keep the dressing intact
without tampering or removal for 48 hours post-
operatively, unless it is grossly contaminated. The
use of aseptic, no-touch technique (preferably
with the use of sterile or clean gloves) is also
recommended to prevent the transfer of microbes
from the environment to the surgical wound.7

Handwashing is required before and after removing
and changing dressings, and probing wounds.

Waiting 48 hours postoperatively before
showering is recommended.6 However, showering
as early as 12 hours post-operatively is not known
to increase SSI risk.3



76 PJSS Vol. 72, No. 2, July-December, 2017

18.6 Wound protectors

Impervious wound protectors in open
abdominal surgery is recommended due to their
ability to decrease SSI rates, especially in elective
gastrointestinal (e.g. colorectal) and biliary tract
procedures3-5, based on high-quality evidence.3

Furthermore, the use of dual-ring protectors is
recommended over single-ring protectors because
of the former's greater positive, albeit non-
significant, effects.4

Recommendation # 19: Antibiotic treatment of
surgical site infection

The administration of an antibiotic that targets the
causative pathogen is recommended. When making a
decision on the specific antibiotic to use, microbiological
test results and local resistance patterns must be
considered.6

Recommendation # 20: Drapes and gowns/Patient
theatre wear/Surgical attire/Staff theatre wear

Sterile disposable non-woven, or sterile reusable
woven drapes and gowns are recommended as
surgical attire.2,37 In the pre-operative period, all
health workers are advised to put on specific non-
sterile theater wear such as scrub suits, masks, hats,
and overshoes in all areas where surgeries are
undertaken. During surgery, the operating team should
wear sterile gowns.6

In choosing the patient's wear, comfort and
appropriate concealment must be taken into consideration.
Patients should be dressed in specific theatre wear that
is appropriate for the procedure and clinical setting such
that there is easy access to the operative site, and areas
for intravenous cannulas and other devices.6

Recommendation # 21: Incise drapes

For the purpose of reducing SSI risk, the use of
plastic adhesive drapes with or without antimicrobial
properties is deemed inessential.1 In agreement, WHO,
SHEA & IDSA, and NICE do not recommend the use

of plastic adhesive incise drapes with or without
antimicrobial properties, the routine use of antiseptic
incise drapes, and the routine use of non-iodophor-
impregnated incise drapes, respectively, for the reduction
of SSI risk.

Recommendation # 22: Facility scrub laundering

Facility scrub laundering is recommended. This
practice is also accepted by the Joint Commission and
Association of Perioperative Registered Nurses.

Recommendation # 23: Antimicrobial skin sealants

The application of antimicrobial skin sealants after
surgical site preparation is not recommended1,2 because
low- to very low- quality evidence linking it with reduction
in SSI risk.

Recommendation # 24: Use of mask

The use of surgical mask is recommended not only
to prevent SSI, but also for the protection of the health
care worker.

Recommendation # 25: Gloves

No-touch technique is recommended when using
sterile gloves. While WHO does not provide specific
recommendation on double gloving, this should be
considered if there is a high risk of glove perforation, or
if contamination may lead to grave outcomes.3,4,6,38 In
addition, there is no specific recommendation on changing
of gloves during surgery, and on the type of gloves that
is most effective in preventing SSI due to the paucity of
high quality evidence.2

Recommendation # 26: Jewelry, artificial nails, and
nail polish

Patients should remove all jewelry, artificial nails,
and nail polish before surgery.3,6
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Recommendation # 27: Changing of surgical
instruments

There is no specific recommendation on the changing
of surgical instruments for fascial, subcutaneous, and
skin surgical incision closure due to insufficient data
linking this practice with SSI rates.2 However, for
colorectal procedures, changing to new instruments
during surgical incision closure is recommended.6

Recommendation # 28: Surgeon skill / technique

Delicate tissue handling and the removal of dead
space are recommended.4

Recommendation # 29: Operative time

Operative time must be kept to a minimum, while
ensuring that surgical and aseptic techniques are not
compromised.4

 Recommendation # 30: Ventilation in the operating
room

Proper air handling and laminar air flow in the
operating room is recommended. Air-conditioning
machines are recommended to be used for this purpose.
Fans are not recommended unless used as a last resort
if the lack of air circulation in the operating room affects
the surgeons' performance. All fans and air- conditioning
machines in the operating room should be routinely
cleaned.

Recommendation # 31: Environmental surfaces

For surfaces and equipment that are visibly soiled or
contaminated, cleaning them with approved disinfectants
is recommended.4

Recommendation # 32: Sterilization of Surgical
Equipment

It is recommended to limit the use of immediate-use
steam sterilization equipment such as flash autoclaves.4

Details of appropriate sterilization of equipment are as
prescribed by PCS and ORNAP.37

Recommendation # 33: Traffic

Traffic in the operating room should be kept to a
minimum.4,39,40

Recommendation # 34: Information for Patients
and Caregivers

Educating patients and their caregivers on SSI is
recommended. NICE specifically recommends including
the following information in the education of patients and
caregivers: risks of SSI, strategies to prevent SSI,
management of SSI, caring for surgical incision wounds
post-discharge, recognizing SSI, and the person to contact
for the patient's or the caregiver's concerns.

Recommendation # 35: Information for Surgeons
and Perioperative Personnel

Healthcare personnel involved in different
perioperative phases should be provided with information
regarding SSI. SHEA & IDSA specifically recommends
including the following in the education of surgeons and
perioperative personnel: SSI risk factors, SSI outcomes,
local epidemiology (e.g., SSI rates by procedure, rate of
MRSA infection in a facility), and basic prevention
strategies.

Recommendation # 36: Use of WHO Checklist

The use of WHO Safety Checklist or a checklist that
is based on it is recommended to ensure that best
practices in patient safety are adhered to.4

Surgical Site Infection Surveillance Program

Implementation of surveillance system for SSIs is
further advised, with hospitals or health care institutions
responsible for its execution. Baseline SSI rates should
be identified by surgical specialty, surgical procedure,
and/or surgeon.4 After identifying high-risk and high-
volume surgical procedures that would be subject to SSI

Consensus Recommendations on Surgical Site Infections
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surveillance, an indirect surveillance should additionally
be performed. Patients re- admitted to the hospital are
also prescribed to undergo SSI surveillance. The
surveillance period is set 30 to 90 days post-operatively,
depending on the surgical procedure performed.

Moreover, assessment of operating room personnel,
environment of care in the operating room, and practices
in the post-anesthesia care unit, surgical intensive care
unit, and/or surgical ward is recommended.4 Rates of
compliance with process measures should continuously
be reviewed to surgical staff, perioperative personnel,
and leadership.4

Discussion

The 2017 guidelines on the prevention and management
of surgical site infections for the Philippine context,
spearheaded by the Philippine College of Surgeons, in
collaboration with Philippine Hospital Infection Control
Society, Philippine Hospital Infection Control Nurses
Association, and Operating Room Nurses Association
of the Philippines, Inc., is the first in the country. These
recommendations are thus expected to provide surgeons
and other health workers better guidance because of its
specificity to the situation and experience of the Philippine
health care system. While there are still aspects of care
with conflicting recommendations (such as systemic
immunosuppressive therapy), majority of concordant
and discordant recommendations were reconciled through
deliberation and consensus of the expert panel engaged.
Consequently, these guidelines are expected to improve
the standard of care provided by health facilities and
contribute to the reduction of the prevalence and incidence
of SSI in the country.
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