Skin & Wound Infections

A. Bacterial Skin Diseases


1. Staphylococcus aureus – the most serious Staphylococcal pathogen



A) Gram-positive cocci that form grape-like clusters that are frequently found in the 


   nostrils of virtually every person at one time or another



B) Virulence Factors




1) Capsule – inhibits phagocytosis




2) Enzymes





a) Coagulase – may impede progress of leukocytes into infected areas by 




   producing clots





b) Proteases, lipases, and hyaluronidase – degrade surrounding tissues so the 




   infection can spread





c) -lactamase (penicillinase) – degrades penicillin




3) Toxins





a) Leukocidin – kills WBC





b) Hemolysin – kills RBC





c) Enterotoxin – causes symptoms in the GI tract





d) Exfoliative toxin – causes separation of the epidermis & dermis




4) Protein A – attaches to antibodies which inhibits phagocytosis 



5) mecA gene – provides resistance to methicillin, penicillin, and other penicillin-




   like drugs


C) Diseases caused by Staphylococcus aureus



1) Folliculitis – inflammation of a hair follicle




2) Hidradenitis – inflammation of a gland




3) Furuncle (boil) – when the infection extends from the follicle/gland into 



   surrounding tissues 





a) results in localized redness, swelling, tenderness, and pain




4) Carbuncle – larger, deeper lesion resulting from the aggregation and 



   interconnection of multiple furuncles





a) results in the above furuncle symptoms plus several sites of draining pus




5) Scalded Skin Syndrome 




a) Potentially fatal toxin-mediated disease that occurs mainly in infants





b) Causes the patient to experience malaise and severe exfoliation (caused by 




   exfoliative toxin)




6) Staphylococcal Impetigo





a) A superficial skin infection characterized by “weeping” pus production 




   (pyoderma)




7) S. aureus, along with S. epidermidis, is responsible for the majority of wound 



   infections




8) Also causes Toxic Shock Syndrome (systemic infection)





a) A series of blood infections affecting the kidneys, blood, and muscles 




   resulting in death in a matter of hours




b) Usually affects post-pubescent females but can also affect children, males, 




   and non-menstruating women

2. Streptococcus pyogenes – the most serious Streptococcal pathogen



A) Catalase negative, Gram-positive cocci in chains with Beta-hemolytic colonies



B) Virulence factors




1) Streptolysin – destroys RBC




2) Hyaluronidase – digests hyaluronic acid



C) Diseases caused by Streptococcus pyogenes



1) Streptococcal Impetigo





a) Marked by burning, itching lesions that break and weep forming a highly-




   contagious yellow crust




2) Scarlet fever





a) Results in high fever and a bright red, diffuse rash over the face, trunk, inner 




   arms & legs and sometimes the tongue




3) Necrotizing fasciitis – “flesh-eating” disease





a) occurs when aggressive strain inhabit wounds





b) results in the destruction of fatty tissue and subcutaneous fascia




4) Can also cause rheumatic fever, glomerulonephritis, and Streptococcal Toxic 



   Shock Syndrome



D) Most infections (except necrotizing fasciitis) respond to treatment with penicillin


3. Pseudomonas aeruginosa


A) Tend to be opportunistic pathogens rather than true pathogens



B) It is a common cause of burn patient infections and is the leading cause of bacterial 


   nosocomial pneumonia



C) Can cause endocarditis, meningitis, skin rashes, UTI’s, external ear infections in 


   swimmers, as well as corneal ulcers in contact wearers



D) Infections are characterized by a grape-like odor & bluish-colored pus


4. Rickettsia


A) Require insect vectors and target small blood vessels in the body




1) symptoms often include a rash, edema, and hypotension



B) Diseases caused by Rickettsia




1) Epidemic typhus (louse-borne typhus)





a) Caused by Rickettsia prowazekii




b) Infection generally occurs following contact with louse feces





c) Not common in U.S.



2) Endemic typhus (murine typhus)





a) Caused by Rickettsia typhi




b) Rats and mice are carriers and it is passed to humans via infected fleas





c) Is the most severe and most reported rickettsial illness occurring primarily in 




   the southwest U.S. 




3) Rocky Mountain Spotted Fever





a) Caused by Rickettsia rickettsii





b) In spite of its name the disease is seen most often in the east and southeast





c) The tick is the most common vector


C) Treatment of Rickettsia infections often includes the use of tetracyclines

5. Borrelia burgdorferi


A) Causitive agent of Lyme disease; carried by ticks


B) Symptoms of the disease can be divided into three stages:




1) Days to weeks after tick bite – A “bulls-eye” skin rash develops (present in 2/3 



   of all cases) as well as malaise, chills, fever, headache, stiff neck, joint pain, and 



   backache




2) 2-8 weeks after initial symptoms – heart disrhythmias leading to dizzy spells and 



   fainting 





a) Nervous system involvement can result in paralysis of the face, severe 




   headache, emotional instability, fatigue, and impairment of the nerves of the 




   limbs




3) Arthritis that occurs in 60% of patients usually at 6 months after initial 



   symptoms



C) Treatment




1) Many antibiotics including ampicillin are effective against the infection




2) Treatment of early infections often brings full recovery




3) Late-stage treatment often reduces the symptoms though they may not go away 



   completely


6. Bacillus anthracis


A) Gram positive, spore-forming rods; common inhabitant of soil



B) Responsible for:




1) Cutaneous anthrax





a) Most common and least dangerous form





b) Bacteria or spores enter the skin through small cuts or abrasions





c) Characterized by a papule, which later ruptures leaving a black scab




2) Pulmonary (Inhalation) anthrax





a) Less common but most dangerous form





b) Bacterial spores enters the lungs via the respiratory tract





c) Exotoxins result in pathogenic effects which include capillary thrombosis, 




   cardiovascular shock, and septicemia which can lead to death in a few hours




3) Gastrointestinal anthrax





a) Very rare but dangerous





b) Bacteria or spores enter the body in contaminated meat



C) Ciprofloxacin (Cipro) is the drug of choice for treatment


7. Clostridium


A) Gram positive, spore-forming, anaerobic rods



B) 2 main Clostridial infections




1) Gas gangrene (Clostridial myonecrosis)





a) Primarily caused by Clostridium perfringens




b) Bacteria or spores enter damaged tissue and release exotoxins that cause 




   necrosis of the surrounding tissues 




c) As a result hydrogen and carbon dioxide gases are produced from 




   fermentation of amino acids and glycogen in the dead tissues




d) Treatment involves removal of dead and infected tissue and may require 




   amputation






i) there is no toxoid or vaccine






ii) hyperbaric oxygen treatment is sometimes used to slow bacterial growth 





   during treatment




2) Tetanus





a) Caused by Clostridium tetani




b) Bacteria causes an infection at the wound site (usually a puncture wound)




c) Tetanospasmin (toxin) spreads to motor neurons resulting in involuntary 




   skeletal muscle contractions






i) Contractions are intermittent but can be very painful; jaw muscles are the 





   first affected = lockjaw






ii) Death can occur if respiratory muscles are affected





d) Treatment includes antibiotics for the infection and administration of Tetanus 




   Immune Globulin (TIG; an antitoxin) 

C. Viral Skin Diseases


1. Many result in childhood diseases that are characterized by distinctive skin rashes 

   called exanthemas

2. Some of the diseases exhibit a primary infection followed by an extended latent phase 

   when the virus is “inactive” and then a secondary infectious stage


3. Viral infections use the respiratory mucosa as a portal of entry into the body where they 

   then get into the bloodstream and travel to the skin


4. Examples


A) Varicella-Zoster Virus (VZV)




1) DNA virus that causes chickenpox and shingles




2) Chickenpox symptoms include rash, macules (small red spots), papules (little 



   bumps), vesicles (small blisters), and finally pustules (pus-filled blisters)




3) “Shingles” can occur months or years after the primary chickenpox infection and 



   is caused by latent virus harbored in sensory neurons





a) Upon reactivation the virus replicates quickly resulting in skin lesions similar 




   to chickenpox except they may last for weeks





b) Inflammation of portions of the neurons may also lead to pain and tenderness 




   that can last for months




4) Because the chickenpox lesions are itchy, many children are prone to secondary 



   infection by S. pyogenes or S. aureus



5) Humans are the only reservoir for the Varicella-Zoster virus



B) Poxviruses




1) Characterized by skin pustules (pox) often leaving small, depressed scars upon 



   healing




2) A rash starts in the pharynx, spreads to the face, and progresses to the extremities




a) The rash will progress through many forms before eventually crusting over 




   and leaving scar tissue




3) Includes smallpox, monkeypox, and cowpox



C) Rubeola Virus




1) RNA virus responsible for measles (rubeola)




2) Transmitted by direct contact with respiratory secretions invading the lining of 



   the respiratory tract





a) Is one of the most contagious diseases




3) Symptoms include sore throat, dry cough, runny nose, and fever




4) Characterized by the appearance of small oral lesions known as Koplik’s spots




5) Ultimately causes a skin rash starting at the head the progressing to the trunk and 



   extremities, then disappearing in the same order




6) Ear infections and pneumonia are common secondary infections




7) Is usually self-limiting (20-22 days from the time of infection) but can cause 



   complications in young children possibly lung or brain damage



D) Rubella Virus 




1) RNA virus that causes rubella (German measles)




2) 2 clinical forms





a) Postnatal – acquired after birth






i) Symptoms include mild fever, sore throat, and malaise sometimes followed 





   by a spreading pink rash or joint pain






ii) About half of the infections are asymptomatic






iii) Usually clears up in 2-3 days leaving lifelong immunity





b) Congenital – virus is obtained in utero





i) First trimester exposure almost always results in miscarriage or multiple, 





   permanent defects of the eyes, ears, brain and heart






ii) Infants who survive excrete the virus for months after birth




E) Human Papillomavirus (HPV)




1) A group viruses which are responsible for warts (papillomas) 





a) warts – small tumors that consist of multiple nipple-like protrusions of tissue 




   covered by skin or mucus membrane






i) Common warts







(a) Affect fingers and occasionally other parts of the body






ii) Plantar warts







(a) Deep, painful warts on the soles of the feet






iii) Genital warts







(a) Most common STD in the U.S.






(b) Range from tiny, inconspicuous warts to large cauliflower-like 





 
   growths







(c) Primarily affects the external genitalia but may infect the cervix, 






   urethra, and anus




2) Some strains (both wart and non-wart causing) of HPV have been linked to 



   cervical  and oropharyngeal cancer





a) there are currently over 100 known strains with about 30 affecting the 




   genitalia



3) Treatment





i) all warts are commonly removed by “freezing” them with liquid nitrogen or 





   by electrocautery (electric burning)





ii) Aldara (imiquimod) cream is sometimes used to treat external genital warts





iii) even with treatment warts have a recurrence rate of between 10-40% 





   depending on the treatment used
D. Fungal Skin Diseases


1. Diseases caused by fungi are called mycoses


2. Dermatophytes are the most common cause of fungal skin infections



A) Invade the outer surfaces of the body such as hair, nails, and the keratinized 


   portions of the skin



B) Products of fungal metabolism are excreted into these areas resulting in an immune 


   response usually resulting in redness and inflammation



C) Examples:




1) Tinea capitis – scalp




2) Tinea axillaries – armpits




3) Tinea corporis – body (ringworm)




4) Tinea cruris – groin (jock itch)




5) Tinea pedis – feet (athlete’s foot)




6) Tinea unguinum – nails 


3. Candida albicans is sometimes part of the normal flora but can also cause fungal 

   infections such as diaper rash, thrush, and vaginal yeast infections 

