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ABSTRACT 

 

 

Staphylococcus epidermidis is a Gram-positive bacterium that is a predominant component of the normal human skin 

and mucous membrane microbiota. While generally benign in its natural habitat, it has emerged as a significant 

opportunistic pathogen, particularly in healthcare settings. This review explores the dual nature of S. epidermidis, 

focusing on its importance as a commensal organism, its pathogenic potential, mechanisms of infection, and the 

challenges it poses in clinical environments.  

 

BACKGROUND 

Staphylococcus epidermidis which is a ubiquitous microorganism, primarily found on the surface of   skin and mucosal 

surfaces of humans and animals. It is usually harmless and even beneficial, contributing to the skin's defense mechanisms 

against pathogenic microorganisms. However, under certain conditions, particularly in immune-compromised 

individuals or those having medical devices implanted in their body, S. epidermidis can become a formidable pathogen. 

 

OBJECTIVES 

This review is focused to discuss the dual nature of S. epidermidis as a commensal and a pathogen. To examine the 

factors that contribute to its pathogenicity; we reviewed current diagnostic, preventive and therapeutic strategies of S. 

epidermidis.  
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INTRODUCTION 

 

A gram positive, non-motile, non – spore forming, belonging to Micro-cocceae family - Staphylococcus epidermidis is 

the commensal of surface of human skin, Staphylococcus epidermidis are usually found on skin, may turn opportunistic 

pathogens especially in Immuno-compromised patients or patients with intravascular catheters, implants, prosthetic 

devices, etc1,2,3.  S. epidermidis forms Biofilm very efficiently as a defense mechanism, which helps in protection 

of the bacteria from any kind of environmental stress, deleterious agents and antibiotics. As a result of this 

Biofilm mechanism, this layer contains bacterial cell lining that allows the bacteria to lower the metabolism that 

results in antibiotic tolerance, which eventually leads to failure of antibiotic treatment.1,4 Being a Commensal 

Organism, its importance in the Human Microbial flora is specific in maintaining skin health by: 4,5,6  

 

 

 

1) Competing with the pathogenic bacteria for space and resources. 
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2) Producing peptides of antimicrobial nature that restricts the growth of harmful microbes. 

3) Modulating the immune responses of the host to prevent excessive inflammation. 

 

BENEFITS TO THE HOST SKIN BARRIER FUNCTION:  

1) S. epidermidis aids to strengthen the skin barrier by reducing permeability and preventing the entry of pathogens.7,8,9 

 

Immune Modulation:  

It stimulates the production of host defense molecules, enhancing the skin's immune response.10,11,12 

 

S. EPIDERMIDIS AS AN OPPORTUNISTIC PATHOGEN - PATHOGENIC MECHANISMS– 14,15,16 

S. epidermidis can cause infections when the skin barrier is breached; it also causes infection in immune-compromised 

individuals.  

 

The key mechanisms behind this includes: 

  

1) Biofilm Formation: The most crucial factors in its pathogenicity is the capacity to form biofilms on medical devices 

like catheters, prosthetic joints, heart valves, etc. Biofilms helps in protecting the bacteria from the host immune reponse 

against it and also antibiotics. 15,16,17 

2) Surface Proteins and Adhesins: These facilitate adhesion to host tissues and medical devices. 

3) Exopolysaccharide Production: This helps in the creation and maintenance of biofilms. 

 

INFECTIONS CAUSED DUE TO COLONIZATION OF S. EPIDERMIDIS: 17,18,19 

1) Nosocomial Infections: S. epidermidis plays a leading role in hospital-acquired infections, particularly with patients 

loaded with implanted medical devices. 

2) Bacteremia: It can enter the bloodstream, leading to severe infections, especially in immune-compromised patients. 

3) Endocarditis: Infection of heart valves, particularly in prosthetic valves patients. 

 

CLINICAL CHALLENGES : DIAGNOSIS : LABORATORY IDENTIFICATION: 20,21  

S. epidermidis is often identified through blood cultures and tissue samples, so distinguishing between contamination and 

true infection can be challenging as it a commensal organism too. 

Host range 

S. epidermidis infects patients showing immune-deficiency diseases that may be inherited or acquired. This includes 

patients undergoing immune- suppressive therapy, cancer patients, HIV patients, infants having low-birth-weight 

(<1500 g) and patients suffering from burn. Also, it infects individuals having any type of indwelling medical 

device. 22,23 

 

Transmission24,25 

S. epidermidis is transmitted through contact and surroundings from one person to another, especially during 

hospital visits. 

 

Infection26,27 

S. epidermidis is very low in virulence, but is an opportunistic pathogen that has capacity to penetrate the epithelial 

layer in immune-compromised persons. S. epidermidis produces some extracellular enzymes and enterotoxins 

that can lead to tissue damage. 
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Epidemiology28,29 

S. epidermidis is seen associated with patients having permanent implants (e.g. prosthetic joints, vascular grafts, cardiac 

devices) but it also depends on type of implant, its location, co-morbidities and immunological status of the patient. In 

some temporary implants, such as venous catheters, the infection rate usually reaches cent percent over time. These 

infections may lead to prolonged hospitalization, additional surgery and increased mortality. 

 

Diagnosis 

Molecular Methods: Advanced techniques like PCR and sequencing can aid in accurate identification. 30,31 

TREATMENT: 32,33,34,35 

Antibiotic Resistance: S. epidermidis has developed resistance to many antibiotics, including methicillin, leading to the 

rise of methicillin-resistant Staphylococcus epidermidis (MRSE). 

 

Biofilm-Related Resistance: Biofilms complicate treatment due to their inherent resistance to antibiotics and immune 

clearance. 

Novel Therapies: Research is ongoing into alternative treatments, including biofilm-disrupting agents, phage therapy 

and immunotherapy. 

 

PREVENTION:  

 

Due to the widespread emergence of antibiotic resistance associated with increased use of medical devices forms a 

challenge for current treatment strategies1,4. Vaccination and decolonization are failure in case of S. epidermidis.  

Preventing S. epidermidis infections therefore involves:  

(1) disinfection of patient skin and sterilization of medical equipment prior to interventions; (2) regular change of 

temporary devices; 

(3) elimination of unnecessary contact with indwelling devices during surgery;  

(4) administration of prophylactic broad-spectrum antibiotics 60–30 min before insertion of permanent devices 

(5) appropriate usage of antimicrobial-loaded devices and topical antibiotics (such as catheter lock solutions). 

Infection Control Practices: Strict adherence to hygiene and sterilization protocols in healthcare settings can reduce the 

incidence of S. epidermidis infections. 18,24  

Device Coatings: Development of anti-biofilm and antimicrobial coatings for medical devices shows efficiency in 

preventing infection.9,15 

 

CONCLUSION:  

 

Staphylococcus epidermidis exemplifies the duality of commensal bacteria that can become opportunistic pathogens 

under certain conditions. Its ability to form biofilms and develop antibiotic resistance poses significant challenges in 

clinical settings. 1,7 Understanding its pathogenic mechanisms and developing effective diagnostic, therapeutic, and 

preventive strategies are crucial in managing infections caused by this adaptable microorganism.34,35 This review 

provides a comprehensive overview of S. epidermidis, highlighting its complex role in human health and disease. Further 

research is essential to develop new strategies to combat infections caused by this adaptable bacterium. 
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