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The effective antiseptic agent.

Effectiveness of CPC against bacteria
The antibacterial properties of quaternary
ammonium compounds have been known for
nearly a century. A number of studies have
demonstrated that CPC is active against many
types of growing bacterial cells

CPC: Cetylpyridinium chloride
The following table shows typical data for the amount of CPC required either (i) to kill the target microbe (the minimum lethal (cidal) concentration, also known as the minimum
bactericidal concentration, or MBC), or (ii) to inhibit the growth of the target microbe (the minimum inhibitory concentration, or MIC, required to prevent growth and cause bacteriostasis).

Micro-organism

Gram-positive bacteria
CPC is effective against most of the common
Gram-positive bacteria, such as a range of types
of Staphylococci and Streptococci, including the
pathogens Staphylococcus aureus and
Streptococcus pyogenes. It is also reported to be
effective against Listeria in foodstuffs. As a general
rule, most actively-growing Gram-positive bacterial
cells are highly sensitive to CPC and are rapidly
killed (bactericidal) at relatively low concentration
(at around 15 mg L-1) and may be inhibited
(bacteriostatic) at even lower CPC concentrations.

Mycobacteria
CPC is only effective against mycobacteria when
used at high concentration. This specialized group
of Gram-positive bacteria — which includes the
pathogens responsible for tuberculosis and leprosy
— has cells with tough, waxy walls which make
them more difficult to inactivate. Mycobacteria
are relatively insensitive to the effects of most
quaternary ammonium compounds, including CPC.

Spore-forming (Gram-positive) bacteria
CPC and similar quaternary ammonium
compounds are not effective in killing bacterial
spores; however, they can be highly effective in
preventing their growth. CPC is sporistatic rather
than sporicidal since it inhibits the outgrowth of
the bacterial spore during germination.

Staphylococcus aureus (Gram-positive bacterium)

Minimum
lethal concentration

Minimum
inhibitory concentration

Source

34

Sykes
Bereswill
Prince

5-12
0.3

Staphylococcus albus (Gram-positive bacterium)

14

Staphylococcus epidermidis (Gram-positive bacterium)
Streptococcus pyogenes (Gram-positive bacterium)

Block
0.3

8-24

Prince
Sykes

34

Bereswill

Streptococcus pneumoniae (Gram-positive bacterium)

11

Block

Streptococcus ‘viridans’ (Gram-positive bacterium)

24

Block

Enterococcus spp. [antibiotic-resistant] (Gram-positive bacterium)

< 1-2.5

Alqurashi

Corynebacterium diptheriae (Gram-positive bacterium)

16

Block

Mycobacterium phlei (Gram-positive mycobacterium)

667

Block

Mycobacterium spp. (Gram-positive mycobacterium)
Bacillus spores (Gram-positive, spore-forming bacterium)
Escherichia coli [E. coli] (Gram-negative bacterium)

5-50

Russell

> 500
3

Block
Sykes

15

Campylobacter spp. (Gram-negative bacterium)

Broadley

6800

Bereswill

68-136

Bereswill

Salmonella typhi (Gram-negative bacterium)

16-67

Sykes

Shigella spp. (Gram-negative bacterium)

17-20

Block

Gram-negative bacteria

Proteus vulgaris (Gram-negative bacterium)

29

Sykes

CPC is somewhat less effective against common
Gram-negative bacteria than it is to Gram-positive
bacteria. For most Gram-negative bacteria, the
amount required is lower, at an average of 25 mg
L-1. A notable exception is Pseudomonas, a
common aquatic environmental Gram-negative
bacterium, which are especially insensitive
to the effects of CPC, requiring up to 172 mg L-1
to provide a lethal concentration. It is generally
recognized that Gram-negative bacteria are
moderately sensitive to quaternary ammonium
compounds, including CPC. The effectiveness of
CPC against Gram-negative bacteria can be
enhanced through the use of a chelating agent,
such as ethylenediaminetetraacetic acid (EDTA).
A combination of 0.1% CPC with 0.1% EDTA is
more effective against Pseudomonas aeruginosa
than CPC alone.

Kelbsiella pneumoniae (Gram-negative bacterium)

20

Block

Helicobacter pylori (Gram-negative bacterium)
Aeromonas spp. (Gram-negative bacterium)

3
1-50

Goñi-Urriza

172

Block

Pseudomonas aeruginosa (Gram-negative bacterium)

> 500

Tattawasart

500

Tattawasart

25-100

Tattawasart

4-6

25-50

Tattawasart

50

75

Edghill

> 100

> 50

Wong

14
Pseudomonas stutzeri (Gram-negative bacterium)
Pseudomonas putida (Gram-negative bacterium)
Pseudomonas tolaassi (Gram-negative bacterium)

Bereswill

All values are expressed to the nearest whole number, in mg L-1.
It should be noted that the data have been derived from a number of studies by various researchers using different methods
and procedures, so the exact values for MBC and/or MIC may not be directly comparable in all instances.
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Effectiveness of CPC against Bacteria
and other Microbes
CPC (Cetylpyridinium chloride or 1-hexadecylpyridinium chloride) is a
quaternary ammonium compound which demonstrates varying
degrees of activity against bacteria. Compared to other antimicrobials,
CPC is especially effective against Gram-positive bacteria.

CI-

N+

The following list summarizes the broad antimicrobial
features of CPC, based on lethal concentrations:
Gram-positive bacteria (e.g. Staphylococcus):

highly sensitive

Gram-negative bacteria (e.g. Salmonella, E. coli):

moderately sensitive*

Mycobacteria (e.g. Mycobacterium tuberculosis):

insensitive

Bacterial spores (e.g. Bacillus, Clostridium):

insensitive

Fungi (e.g. Candida, Saccharomyces):

sensitive

Enveloped viruses (e.g. HIV, Hepatitis B):

sensitive

Non-enveloped viruses (e.g. Poliovirus):

insensitive

* note that several species of Pseudomonas are relatively insensitive.

Disclaimer

The information provide herein, is accurate to the best of our knowledge. The recommendations
or suggestions contained in this document are made without guarantee or representation as to
results or outcomes. The information contained herein does not constitute an undertaking by
the Company to undertake any particular action which in the opinion of the Company would be
commercially unwise or detrimental.
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CPC is recommended by the World Health
Organization in the fight against COVID-19

CPC

World Health Organization

The effective antiseptic agent.

“Other effective disinfectants include commercially
available quaternary ammonium compounds, such as
cetylpyridinium chloride, used according to manufacturer’s
instructions, and peracetic or peroxyacetic acid at
concentrations of 500−2000 mg/L (26).”
- Water, sanitation, hygiene and waste management for the
COVID-19 virus;Technical Briefing 03/03/20.
Global Regulations:
While WHO and other global organizations make suggestions or provide directions which include the use of CPC, regions and countries may
regulate specific uses differently and for a variety of finished product forms. The manufacturer/distributor of the finished marketed product is
responsible to ensure that the particular function of CPC as well as all claims are appropriate and approved in the region/country of sale.
26. Chemical disinfectants: guideline for disinfection and sterilization in healthcare facilities (2008). In:CDC/Infection Control [website].
Atlanta: US Centers for Disease Control and Prevention; 2019.
https://www.cdc.gov/infectioncontrol/guidelines/disinfection/disinfection-methods/chemical.html, accessed 3 March 2020).

Effectiveness of CPC against other microbes
CPC is effective against other microbes, mostly yeast-like and filamentous
fungi. CPC is typically effective at a use level of approximately 14 mg L-1.
In use, the antifungal effects of quaternary ammonium compounds such
as CPC are generally regarded as fungistatic.
It is generally accepted that CPC, as well as other quaternary ammonium
compounds, are less effective against viruses without an outer envelope
(bacteriophage F116 and human non-enveloped viruses such as the
human enteroviruses and rhinoviruses) than to enveloped viruses
(Herpes viruses, HIV and hepatitis B virus).
Micro-organism
Candida sp. (yeast-like fungus)

Minimum
lethal concentration Source
17-33

Sykes

Candida albicans (yeast-like fungus)

8

Giuliana

Saccharomyces cerevisiae (yeast-like fungus)

2

Giuliana

Torulopsis glabrata (yeast-like fungus)

8

Giuliana

17-33

Sykes

500

Maillard

Trichophyton sp. (mold-like fungus)
Bacteriophage F116 (non-enveloped virus)

All values are expressed to the nearest whole number, in mg L-1.
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Effectiveness of CPC as an oral antiseptic
Cetylpyridinium Chloride (CPC) used as an oral health care
antimicrobial product, CPC has shown reductions in bacterial oral
plaque that contributes to hospital-acquired pneumonia (HAP) and
ventilator-associated pneumonia (VAP). Comprehensive oral care
procedures can address bacterial colonization of the oral cavity,
dental plaque, and aspiration with the assistance of CPC.

Recommendations:

Published Outcomes:

Centers for Disease Control
and Prevention (CDC) 20031

Ventilator-associated pneumonia
and oral care: a successful quality
improvement project.5

“Oropharyngeal cleaning and decontamination
with an antiseptic agent: develop and implement a
comprehensive oral-hygiene program (that might
include the use of an antiseptic agent) for patients in
acute-care settings or residents in long-term care
facilities who are at high risk for health-care
associated pneumonia.”

American Association of Critical-Care
Nurses (AACN) 20162
The application of an oral antiseptic rinse, such as
Chlorhexidine and Cetylpyridinium Chloride, paired
with brushing (in a comprehensive oral care system)
may aid in the reduction of VAP. Cetylpyridinium
Chloride has been shown to be an effective solution
in the removal of plaque and prevention of gingivitis.

Association for Professionals in Infection
Control and Epidemiology (APIC) 20093

Intervention led to 89.7% reduction in VAPs
from 2004-2007.

Reducing ventilator-associated
pneumonia through advanced
oral-dental care: a 48-month study.6
Outcome: 33% reduction in VAP, less time on
the ventilator, and less time in the ICU.

Decreasing ventilator-associated
pneumonia in the intensive care unit:
a sustainable comprehensive quality
improvement program.7
A statistically significant reduction in the
incidence of VAP. Post-intervention the
hospital obtained 1 VAP in 2 years, which
was attributed to poor hand hygiene.

“Key prevention strategies: Perform routine antiseptic
mouth care.” [An] example of mouth care and
documentation form includes the following: Brush
teeth q12°, provide oral care every 2 to 4 hours with
antiseptic, apply mouth moisturizer to oral mucosa
and lip, and suction orally as necessary.

References:
1. Tablan OC, Anderson LJ, Besser R, Bridges C, Hajjeh R. Guidelines for Preventing Health-Care Associated Pneumonia, 2003. Centers for Disease Control and Prevention. https://www.cdc.gov/mmwr/preview/mmwrhtml/rr5303a1.htm. Published March 26, 2004. Accessed July 31, 2017. 2. Vollman K, Sole ML, Quinn B. Procedure 4 - Endotracheal Tube Care and Oral Care Practices for Ventilated and
Non-ventilated Patients. In: AACN Procedure Manual for High Acuity, Progressive, and Critical Care. 7th Edition. Vol 37. 2nd ed. ELSEVIER. 3. Greene LR, Sposato K. Guide to the Elimination of Ventilator-Associated Pneumonia. Association for Professionals in Infection Control and Epidemiology. 2009. 4. Food and Drug Administration, HHS. Oral health care drug products for over-the-counter human use
antigingivitis/antiplaque drug products; establishment of a monograph; proposed rules. Fed Regist. 2003 May 29;68(103):32232-87. Accessed October 6, 2015. 5. Hutchins K, Karras G, Erwin J, Sullivan KL.
Ventilator-Associated Pneumonia and Oral Care: A Successful Quality Improvement Project. American Journal of Infection Control. 2009;37(7):590-597. 6. Garcia R, Jendresky L, Colbert L, Bailey A, Zaman M,
Majumder M. Reducing Ventilator-Associated Pneumonia Through Advanced Oral-Dental Care: A 48-Month Study. American Journal of Critical Care. 2009;18(6):523-532. 7. Heck K. Decreasing Ventilator-Associated Pneumonia in the Intensive Care Unit: A Sustainable Comprehensive Quality Improvement Program. American Journal of Infection Control. 2012;40(9):877-879.
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Effectiveness of CPC prevention of pneumonia and sepsis
Sepsis is a blood stream infection that creates a cascade of bodily responses, which can ultimately
result in organ failure and/or death.1 Sepsis is one of the leading causes of death in the United
States,2 with a 34.7 to 52% mortality rate in hospitals.3 Sepsis affects more than one million people
a year and causes 258,000 deaths annually in the U.S. 4 Furthermore, the treatment of sepsis costs
the U.S. healthcare market $24 billion per year, making it the number one hospitalization cost in
the country.5 Individually, sepsis costs an average of $20,000 - $40,000 per hospital stay. 6 While
any infection can lead to sepsis, respiratory infections are the most common precipitating
condition.7 Below is a summary of some of the evidence highlighting the relationship between
pneumonia and sepsis.
Recommendations:
Centers for Disease Control and Prevention
(CDC) 20171
“Sepsis is often associated with infections of the lungs
(e.g., pneumonia)…”

Association for Professionals in Infection
Control and Epidemiology (APIC) 20154
“Any type of infection can lead to sepsis, but sepsis is
most often associated with pneumonia…”

Mayo Clinic 20168
“While any type of infection – bacterial, viral or fungal –
can lead to sepsis, the most likely varieties include:
pneumonia…”

Sepsis Alliance 20179
“Sepsis and septic shock can result from an infection
anywhere in the body, including pneumonia.”

Health Care Utilization Project database
(AHRQ) 201710
Sepsis developed in 36.3% of patients with non-ventilator hospital-acquired pneumonia (NV-HAP).
Sepsis developed in 1.9% of the Community Acquired
Pneumonia patients (matched cohort).

Effective use of CPC

SAVES LIVES
Published Outcomes:
Severe sepsis and septic shock.12
“Pneumonia is the most common cause [for
sepsis], accounting for about half of all
cases…”

The Role of Infection and Comorbidity:
Factors that Influence Disparities in
Sepsis 20067
The most common type of infection causing
sepsis are respiratory infections.

Implications of the new international
sepsis guidelines for nursing care.13

Non-Ventilator Hospital Acquired
Pneumonia Versus Pneumonia as an
Admission Diagnosis in Patients Who
Develop Sepsis: Incidence and Cost.10
“Sepsis incidence associated with NV-HAP
(non-ventilator associated pneumonia) was 19
times greater than that associated with AP
(admitted pneumonia) (36.3% vs 1.9%). LOS
was significantly longer and total hospital
charges were significantly greater for patients
with sepsis associated with NV-HAP (both P
<.001). The risk of sepsis developing was 28.8
times greater with NV-HAP than with AP.”

“General principles of caring for any patient
undergoing mechanical ventilation continue to
be relevant to patients with sepsis.”

References:
1. Sepsis. Centers for Disease Control and Prevention. https://www.cdc.gov/sepsis/basic/qa.html. Published April 13, 2017. Accessed August 9, 2017. 2. Kochanek KD, Murphy SL, Xu J, Tejada-Vera B. Deaths: Final Data for 2014. National Vital Statistics
Reports. 2017;65(4). 3. Liu V, Escobar GJ, Greene JD, et al. Hospital Deaths in Patients with Sepsis from 2 Independent Cohorts. JAMA. https://www.ncbi.nlm.nih.gov/pubmed/24838355. Published July 2, 2014. Accessed August 21, 2017. 4. Three Steps
toward Preventing Infections during Cancer Treatment. APIC. https://apic.org/For-Consumers/Monthly-alerts-for-consumers/Article?id=sepsis. Accessed July 14, 2017. 5. Torio CM, Moore BJ. National Inpatient Hospital Costs: The Most Expensive Conditions
by Payer, 2013: Statistical Brief #204. Agency for Healthcare Research and Quality. https://www.hcup-us.ahrq.gov/reports/statbriefs/sb204-Most-Expensive-Hospital-Conditions.pdf. Accessed July 26, 2017. 6. Arefian H, Hublien S, Scherag A, et al.
Hospital-related cost of spesis: A systemic review. Journal of Infection. 2017;74(2):107-117. 7. Esper AM, Moss M, Lewis CA, Nisbet R, Mannino DM, Martin GS. The role of infection and comorbidity: Factors that influence disparities in sepsis. Crit Care Med
2006; 34:2576-82; PMID:16915108; http://dx.doi.org/10.1097/01.CCM.0000239114.50519.0E 8. Sepsis. Mayo Clinic. http://www. mayoclinic.org/diseases-conditions/sepsis/symptoms-causes/dxc-20169787. Published January 15, 2016. Accessed July 17,
2017. 9. Sepsis and Pneumonia. Sepsis Alliance. http://www.sepsis.org/sepsis-and/pneumonia/. Accessed July 17, 2017. 10. Giuliano, K. et al. Non-Ventilator Hospital Acquired Pneumonia Versus Pneumonia as an Admission Diagnosis in Patients Who
Develop Sepsis: Incidence and Cost. Northeastern University, Boston, MA; poster presentation AACN/NTI May 2018. Boston MA.11. Pfuntner A, Wier LM, Steiner C. Costs for Hospital Stays in the United States, 2010: Statistical Brief #146. National Center for
Biotechnology Information. https://www.ncbi.nlm.nih.gov/pubmed/23447833. Published January 2013. Accessed July 26, 2017. 12. Angus, D. C. et al. Severe sepsis and septic shock. New England Journal of Medicine (NEJM), 2013;369(9), 840-851.
13. Kleinpell R, Aitken L, Schorr C. Implications of the New International Sepsis Guidelines for Nursing Care American Journal of Critical Care. May 2013 22:212-222.
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