Toxic Shock Syndrome and Pertussis

I. Pertussis

a. Highly contagious bacterial disease that produces respiratory symptoms 
b. Caused by the bacteria Bordatella pertussis
c. Prior to the development of the vaccination in 1940, it was a leading cause of childhood mortality especially infants and young children
d. Spread by aerosol- coughing or sneezing
e. Pathophysiology
i. Bordatella pertussis- small aerobic gram negative rod
1. Produces antigenic and biologically active components such as pertussis toxin (PT) filamentous hemagglutinin (FHA), agglutinogens, adenylate cyclase, pertacin, and tracheal cytotoxin
2. Bacteria attach to respiratory cilia producing toxins that paralyze the cilia leading to inflammation of respiratory tract and problems clearing secretions
3. Antigens allow evasion of host defenses leading to lymphocytosis
4. There is impaired chemotaxis which makes it hard for the immune system to fight off
5. Can lead to a systemic infection by release of toxins
f. Clinical features
i. Incubation period of 7-10 days
ii. Stages of disease
1. Catarrhal stage- insidious onset of coryza, sneezing, low-grade fever, and a mild cough. Over two weeks cough becomes more severe.
2. Paroxysmal stage- (1-6 weeks). Paroxysms of numerous, rapid coughs. At the end of the paroxysm, a long inspiratory effort is usually accompanied by a characteristic high-pitched whoop. Most contagious
a. Paroxysmal attacks occur more frequently at night
3. Convalescence stage- recovery. Cough gradually disappears over 2 weeks. If respiratory infection over next few months may have coughing spasms
g. Manifestations
i. Runny nose
ii. Severe cough- can be dry produce sputum
iii. Mild fever <102
iv. Coughing attacks involving difficulty in breathing and vomiting
v. Diarrhea
vi. Choking sensation
vii. Brief LOC
h. Pertussis in adults
i. Adults source of infection for children
ii. No Inspiratory whoop. Cough greater than 7 days
i. Laboratory findings
i. Isolation of B. Pertussis by culture. Swab of nasal secretions
ii. PCR- polymerase chain reaction- in addition to culture. Rapid, sensitive, specific. Amplifies the DNA sequence
iii. DFA- direct fluorescent antibody testing of nasopharyngeal specimens. Low sensitivity and specificity. Fluorescent antibody to directly detect an antigen
iv. Lymphocytosis- >20,000
j. Management
i. Antibiotics if diagnoses early:
1. Erythromycin- eradicates organism from secretions. Fourteen days
2. Trimethoprim- sulfamethoxazole (Bactrim) as prophylaxis
a. Household contact prophylaxis
k. Complications
i. Secondary bacterial pneumonia
ii. Neurological complications such as seizures and encephalopathy from hypoxia second to coughing
iii. Otitis media, anorexia, and dehydration
iv. Pneumothorax, epistaxis, subdural hematomas, pneumonia
l. Pertussis vaccinations
i. Whole cell pertussis vaccine- inactivated B. Pertussis cells
1. Formalin-inactivated B. pertussis cells
2. Four doses of DPT
3. No protection 5-10 years post last dose
4. Local reactions such as redness, swelling, pain at injection site, fever, convulsions, encephalopathy rare
ii. Acellular pertussis vaccine
1. Purified inactivated B. pertussis
2. DTaP. Infanrix- 3 antigens mostly pertussis toxin, and FHA. Tripedia- FHA and PT, Daptacel (PT, FHA, pertacin, fimbriae type 2 and 3)
iii. Acellular found to be more effective than whole cell vaccination
iv. DTaP
1. Four doses of vaccine. First three given at 4-8 week intervals beginning at six weeks of age. Fourth given 6-12 months after third
II. Toxic Shock Syndrome

a. Pathophysiology
i. Inflammatory response syndrome
ii. Due to toxin produced by Staphylococcus aureus or group A beta-hemolytic streptococci
b. Pathophysiology Staphylococcus aureus
i. Most adults have antibody to this toxin and are so immune
ii. Many associated with tampon use in young women
c. Pathophysiology of GAS
i. Triggered by certain group A streptococcal (GAS) bacteria
ii. Streptococcus enters the body through an open wound, or bruise. Once inside it quickly invades the deeper soft tissue producing destructive soft tissue infections, such as myositis, fasciitis (infection of connective tissue) or gangrene
d. Risk factors
i. Use of super absorbent tampons
ii. Postoperative wound infection
iii. Postpartum toxic shock
iv. Nasal packing
v. Diabetes mellitus
vi. Infection with HIV
vii. For strep. Infection previous group A strep infection
e. Clinical presentation- staphylococcus aureus
i. Diffuse erythematous rash with desquamation on the hands and feet. Rash originates on trunk spreading to arms and legs involving palms and soles
ii. Redness to eyes without purulent discharge
iii. Nausea/vomiting/diarrhea- inflammation of gastric lining
iv. High fever/chills- 103 or greater
v. Malaise- toxins
vi. Pharyngitis, headache- inflammation of GI tract
vii. Myalgia
viii. Hypotension/organ failure- more common in strep.
f. Clinical presentation of toxic shock syndrome due to GAS
1. Initial presentation is usually localized pain to area invaded by bacteria 
2. Signs of soft tissue infection- pain, redness, swelling
3. Fever, muscle aches, confusion
4. Bullae- big blisters
5. Scarlet fever-like rash- sand paper redness
6. Petechiae or maculopapular rashes- red dots/purplish
7. Desquamation
g. Diagnosis- staph. Aureus
i. Diagnosis of toxic shock syndrome is based on several criteria:
1. Fever
2. Low blood pressure
3. Rash that peels after 1-2 weeks
4. 3 organs with signs of dysfunction
5. Blood cultures may be positive for growth of S. aureus
h. Diagnosis of TSS due to group A streptococcus
i. Isolation of group A streptococcus from a normally sterile site (blood, cerebrospinal fluid {CSF}, surgical wounds) or a nonsterile site
1. Hypotension
2. Involvement of two or more organ systems
ii. Hypoalbuminemia- renal failure
iii. Hypocalcemia-renal failure
iv. Elevated liver enzymes
v. Prolonged prothrombin time or activated partial thromboplastin time
vi. Elevated creatinine level/BUN- kidney failure
i. Treatment
i. Because it is hard to tell staph vs. strep TSS both should be treated with penicillinase- resistant antibiotics such as clindamycin or vancomycin, Nafcillin
ii. Examination for and removal of foreign material
iii. Drainage of any identified site of infection
iv. IV fluids, blood pressure support, dialysis if necessary
v. IV immunoglobulin
j. Complications
i. TSS caused by strep more fatal than that caused by staph
1. More hypotension associated with strep
ii. Kidney, heart, liver damage
iii. Shock
iv. DIC- disseminated intravascular coagulation
v. Acute respiratory distress syndrome
vi. Mucosal inflammation
vii. Necrotizing fasciitis if strep related
viii. Respiratory symptoms and develop lobar consolidation and empyema if streptococcus related
