Vector-Borne Infectious Disease

I. Lyme’s Disease

a. A multi system infection caused by the spirochete Borrelia Burgdorferi, which is transmitted primarily by Ixodid ticks (deer tick). Ixodid tick has 2 year lifespan. Three developmental stages- larvae, nymph, adult. Only need to feed once during each life cycle
b. Spirochetes reside in midgut of unfed ticks and travel during the first 24 hours of tick feeding to the tick’s salivary glands. Onset of symptoms is a few days to a month after tick bite (30-50% of patients recall tick bite). This spirochete is not a particularly aggressive organism and pathophysiology of the disease occurs through combination of organism-induced local inflammation, cytokine release and autoimmunity
c. Epidemiology:

i. Most common vector borne disease in North America, >20,000 cases reported to CDC
ii. Highest prevalence: Connecticut, Rhode Island, NY, NJ, PA, Wisconsin, Maryland, and Minnesota
d. Risk Factors: exposure to tick infested area. From May to September.
i. Lyme’s disease occurs in stages that reflect the in vivo maneuvering of the spirochete as it adapts to the mammalian host. Spirochetes deposited within the skin during tick feeding can remain localized to the inoculation site, or may disseminate through connective tissue and via the bloodstream to distant organs. Once spirochetes penetrate the vasculature, all tissues can become infected at least transiently. Clinically apparent disease is most prevalent in: skin, joint, heart, nerves
ii. Stage 1, early localized disease including constitutional flu-like symptoms and a characterized expanding skin rash (erythema chronicum migrans 60-80%) - singular or multiple maculopapular, irregular, red, expanding, annular lesions. Bull’s eye shape with central clearing.
1. Asymptomatic 
2. Regional adenopathy
3. Low-grade intermittent fever
4. Headache
5. Myalgias and arthralgias
6. Fatigue and malaise
iii. Stage 2, early disseminated disease with involvement of one or more organ systems that occurs days to weeks after tick bite and may be intermittent and fluctuating with eventual disappearance. Cardiac and neurological most common effects.
1. Erythema migrans (at distant sites)
2. CN deficits- CN 7 (Bell’s palsy)
3. Aseptic meningitis
4. Dysrhythmias- heart block
5. Ophthalmic manifestation: iritis, keratitis, optic neuritis, uveitis
6. Neuropsychiatric symptoms: psychosis, memory loss, dementia, depression, sleep disorders
7. Encephalopathy symptoms: headache, difficulty concentrating, confusion, fatigue
8. Peripheral neuropathy: carpal tunnel syndrome, motor, sensory, or autonomic neuropathies
9. Arthritis, pericarditis, orchitis, hepatitis
iv. Stage 3, chronic disease with an onset of greater than 1 year after disease onset: arthritis (50%) and chronic neurological symptoms
1. Acrodermatitis chronica atrophicans- initial edematous evolving to atrophic lesions located on the extensor surfaces of extremities, especially lower leg; resembles scleroderma
2. Recurrent arthritis, tendonitis- usually monoarthritis; knee, shoulder, elbow (may migrate)
e. Diagnosis

i. Clinical diagnosis- tic exposure and presence of erythema migrans
ii. ELISA for IgM and IgG Burgdorferi antibodies, followed by a Western blot test if positive
1. Typically negative in stage 1 disease
iii. Culture of CSF for B Burgdorferi when neurological findings are present
iv. EKG- dysrhythmias
v. CBC- leukocytosis, anemia, thrombocytopenia
vi. ESR- elevated
f. Differential Diagnosis: Juvenile rheumatoid arthritis, viral syndromes
g. Treatment

i. Remove tick and disinfect site
ii. Aspirin as adjunctive therapy for cardiac involvement
iii. NSAIDs for arthritis and arthralgias
iv. Stage 1, oral doxycycline/tetracycline (don’t give to kids because of teeth discoloration and joint deformities) x 14-21 days
1. Parenteral therapy in pregnant patients
2. Oral amoxicillin for 14-21 days (for kids and pregnant women)
3. Oral cefuroxime (Ceftin) for 14-21 days
v. Stage 2 and 3, Normal CSF- treat for 28 days- oral doxycycline, amoxicillin
1. Abnormal CSF- treat for 3-4 weeks- IV ceftriaxone (Rocephin) or penicillin G
h. Tick bite paralysis- a progressive, ascending paralysis caused by a neurotoxin secreted by a tick who has fed for several days on the host
i. Removal of the tick, including any mouthparts retained in the skin patient completely recovers in about 2 days
ii. Differs from Guillain-Barre because tick bite paralysis does not come back down
i. Prevention

i. Awareness of the disease, protective clothing, use of insect repellants and careful skin inspection with timely removal of ticks may reduce the incidence of disease
1. Give 1 dose prophylactically doxycycline 200mg  under 72 hours in endemic areas
II. Rocky Mountain Spotted Fever- most deadly vector borne disease
a. Acute, potentially fatal (10%) infection caused by Rickettsia rickettsii and transmitted via tick (Dermacentor) vector, usually between April and September. The primary pathology is a vasculitis due to direct endothelia cell invasion. Secondary thromboses and tissue necrosis may be seen. Needs greater then 6 hours of feeding
b. Signs and symptoms

i. Triad (50%): rash, fever, headache
ii. Generalized edema
iii. Dehydration, malaise
iv. Hepatosplenomegaly 
v. Myalgias, arthralgias
vi. Lymphadenopathy
vii. Conjunctivitis 
viii. Tick bite reported 60-70%
c. Rash

i. Initial erythematous rash (3-5 days) is macular, 1-4 mm diameter and blanches under pressure; it begins in flexor surfaces of wrist and ankles and spreads centrally- affects palms and soles
ii. In 2-3 days, it becomes petechiae or purpuric and may coalesce ulcerate
1. In severe disease there is necrosis of infected parts- amputation
a. Vasculitis prevents perfusion
iii. Pulmonary: cough, hemoptysis, chest pain, dyspnea, pulmonary edema (bilateral rales)
iv. Gastrointestinal- associated with fatal disease; N/V, abdominal or distension, ileus
v. Neurological- focal or generalized neurological symptoms, meningismus headache, encephalitis, delirium
d. Diagnosis: may be established clinically
i. Indirect immunofluorescence assay- four-fold increase or solitary titer >1:64
1. Most common test to confirm
ii. Complement fixation- four-fold increase or solitary titer >1:16
iii. CBC- normal WBC count, anemia
iv. Electrolytes (hyponatremia, dehydration), BUN/Cr, glucose
v. Liver profile- Increased LFTs, increase bilirubin(hyperbilirubinemia)
vi. Skin biopsy- demonstrate pathogens in the epithelium
e. Treatment:

i. Correct fluid and electrolyte deficits, oxygen therapy, Tylenol for fever
ii. High dose steroids for severe cases complicated by extensive vasculitis, encephalitis, or cerebral edema
iii. Initiate antibiotic therapy immediately on clinical suspicion: Doxycycline/tetracycline- drug of choice
1. Chloramphenicol in pregnant and allergic patients
2. When treated promptly, usual excellent prognosis with resolution of symptoms without sequelae
f. Complications

i. Disseminated intravascular coagulation
ii. Non-cardiogenic pulmonary edema
iii. Acute renal failure
iv. Encephalopathy
v. Seizures, focal neurological signs
vi. Hepatitis
vii. Congestive heart or respiratory failure
III. Tularemia

a. Acute infection with Francisella tularensis- gram negative pleomorphic coccobacilli- transmitted via: 
i. Tick, fly, mosquito, rabbit, or cat bite
ii. Skinning, dressing, and eating infected rabbits, muskrat, beaver, squirrels, and birds
iii. Cutaneous inoculation through skin lesions, aerosol inhalation or ingestion
b. Risk factors include: outdoors work, rural residence, game handling, bioterrorism
c. Infection results in necrotic areas in the liver, spleen, and other organs surrounded by PMNs; subsequently granulomas form which may coalesce to form abscesses
d. Signs and symptoms

i. Abrupt onset fever, chills
ii. Headache 
iii. Anorexia, N/V/D
iv. Myalgias
v. Abdominal pain
vi. Sore throat
e. Six forms of Tularemia

i. Ulceroglandular- transmitted via tick bites or animal contact (75% cases)
1. Large tender regional lymph nodes with red painful papule, reactive non-healing ulcer
ii. Glandular- tender regional lymphadenopathy with no local lesions or ulcers
iii. Ocular Glandular- entry through the conjunctiva causing a unilateral conjunctivitis
1. Unilateral purulent conjunctivitis with preauricular or cervical lymphadenopathy
iv. Oropharyngeal- contaminated food/water; contact with GI tract
1. causes severe sore throat, exudative Pharyngitis, and ulcers
2. Regional lymph node involvement
v. Typhoidal- unapparent point of entry
1. Fever, severe diarrhea, bowel necrosis- no ulcer
2. Systemic febrile illness, fulminating sepsis, pleuropulmonary disease
vi. Pulmonic- inhalation especially in sheep shearers, farmers, or lab workers
1. Cough, chest pain, pleuritis, and fever
2. Chest x-ray: lobar infiltrate, hilar adenopathy, pleural effusion, miliary pattern
f. Diagnosis: based on clinical manifestations/serologic studies
i. Gram stain- pleomorphic gram-negative coccobacilli
ii. Agglutinin titers- Antibody titer >1:160 with skin ulcer for 2 weeks- diagnostic 
1. Four fold rise in second titer obtained 2 weeks later confirms diagnosis 
iii. ELISA- useful although not positive until the second week of illness
iv. Polymerase chain reaction of purulent specimens may provide rapid diagnosis

g. Treatment:

i. Antibiotic- first line agent; streptomycin or gentamycin
1. Add chloramphenicol or ceftriaxone for tularemic meningitis
IV. Cat Scratch Disease

a. Typical benign cat scratch disease, caused by Bartonella henselae, reveals chronic painful regional lymphadenopathy persisting for several weeks or months after a cat scratch or bite. In a healthy person, the enlarged nodes persist for several months and then resolve spontaneously. Occasionally, infection may disseminate and produce more generalized lymphadenopathy and systemic manifestations, which may be confused with the manifestation of lymphoma
b. Signs and symptoms:

i. Located papule, progressing to a pustule, often crusts over- occurs 3-5 days after cat scratch
ii. Tender regional lymphadenopathy- develops 1-2 weeks after inoculation
iii. The involved nodes occasionally become suppurative(infective); bacterial superinfection with staphylococci or other cutaneous pathogens may develop
iv. Although most patients do not have fever, systemic symptoms may occur and include malaise, anorexia, weight loss, headache, splenomegaly, sore throat, rashes
c. Risk factors

i. Exposure to young cats infested with fleas- Bartonella henselae persists in their bloodstream asymptomatically making them the vector and reservoir
1. Fleas are not a risk factor (vector) for humans but will spread disease among cats
ii. Approximately 60% of cases occur in children
d. Pathology: granulomatous inflammation with necrosis, microabscesses, no evidence of angiogenesis (tumor)
e. Diagnosis:
i. History of exposure to flea infested cats, development of skin lesion with regional lymphadenopathy
ii. Pathologic examination of the involved nodes- small pleomorphic gram negative bacilli
iii. Serologic tests (EIA, IFA) have positive results in 70-90% patients with intact immunity
iv. PCR assay on lymph node biopsy has the highest diagnostic sensitivity*******************************************
v. ESR elevated, eosinophilia
vi. Histology to rule out cancer and to rule out mononucleosis

f. Treatment: Generally self-limited, however tender regional lymphadenopathy and systemic symptoms may be debilitating

i. Antibiotic: For cases of typical CSD- oral Azithromycin (Zithromax)- 2 tablets (250mg) on first day, 1 tablet (250mg) for four days, ciprofloxacin

1. For encephalitis- IV gentamycin

g. Complications
i. Other manifestations in apparently immunocompetent patients include encephalitis, seizures, and coma (especially in children), meningitis, hepatitis, osteomyelitis, and disseminated infection

V. Malaria
a. An acute and chronic protozoan infection transmitted by female Anopheles mosquitoes to humans. There are 4 species of Plasmodium that cause human infection: Plasmodium falciparum, malariae, vivax and ovale. The pathogen is transmitted via mosquito saliva during feeding and then enters circulating RBCs to feed on hemoglobin and constituents. The pathogens replicate inside cell causing lysis and release of pro-inflammatory cytokines (cyclical pattern) causing sludging of blood and localized necrosis

i. Plasmodium first goes to the liver, goes through asexual reproduction making more plasmodium. Liver cells swell and lyse releasing plasmodium to the blood stream and enters the circulating RBC. They then eat hemoglobin and RBC constituents. Parasites receive all energy from glucose and metabolize it 70 times faster than the RBC. Gives the patient hypoglycemia and a lactic acidosis (liver can’t remove lactate). The pathogens replicate in RBC and eventually the RBC lyses and this causes release of pro-inflammatory cytokines.

ii. The parasites also suppress hepatohematoparesis. 

b. In the US, >99% cases are imported- in 2002

i. P. falciparum-52%- worst one
ii. P. vivax-25%

iii. P. malariae-3%

iv. P. ovale-3%

c. Risk factors:
i. Usually traveling to/or living in endemic area (75% of P. falciparum from Sub-sahara Africa)

ii. Rarely blood transfusion or mother to fetus transmission

d. Signs and symptoms
i. Fever/chills- present all the time
ii. Anemia (normocytic/normochromic), jaundice (lyse of RBC)
iii. Headache 

iv. Malaise, cough, N/V/D

v. Abdominal pain- RUQ and LUQ

vi. No neck stiffness, no photophobia, no meningismus, no rash
vii. Tachycardia, hypotension

viii. Maybe edema

e. Classic- shivering and chills (rigors) for 1-2 hours, followed by high fever (102-103), then excessive diaphoresis with a return to normal body temperature
i. May occur a few times a day
ii. P. falciparum- incubation period usually 12-14 days with subsequent high fevers every 48 hours within 2 months on infection

1. Other complications include cerebral malaria, renal failure, gastroenteritis, pulmonary edema, massive hemolysis, and spleen rupture, can get fatal outcome if severe infection
iii. P. vivax and P ovale: incubation period up to 12 months with high fever every 48 hours

1. These infestations may resolve without treatment

2. Relapse- Dormant parasites remaining in the liver causing reinfection months after the infection.
a. Must add adjuvant therapy to prevent relapse infection from the liver

iv. P. malariae: incubation period approximately 35 days with high fevers every 72 hours
1. Recrudescence- recurrence of symptoms from organisms remaining in RBC
2. May become chronic and lead to nephrotic syndrome

f. General complications: seizures, anuria, delirium, coma, dysentery (bloody stool), blackwater fever (bad bloody stool), and hyperpyrexia

i. Death from malaria is virtually limited to P. falciparum infection

1. Has the ability to cytoadhere to RBC which causes clumping and thrombosis.

2. Also infects RBC better

g. Diagnosis: 
i. Giemsa stained thick and thin smear preparations every 6-12 hours x 3 samplings; microscopy to evaluate for intracellular parasite forms- it is best to obtain blood during or right after fever spike

ii. Species-specific PCR and indirect fluorescent antibody (IFA)- practical for clinical laboratory 

iii. CBC and electrolytes- anemia and hypoglycemia, lactic acidosis
iv. Urinalysis, renal function test- R/O renal failure
v. ESR and CRP- elevated

h. Treatment: supportive care (maintain blood pressure) and monitoring for severe anemia and renal failure

i. Sickle cell anemia, and G6PHD deficiency, and hereditary Spherocytosis help protect against falciparum and decrease mortality rate by 6 times.

VI. Drugs of choice
a. Oral therapy for chloroquine-resistant P. falciparum or vivax- Quinine sulfate + doxycycline/tetracycline
b. Oral therapy for P. ovale, P. malariae, chloroquine-sensitive P. falciparum and P. vivax

i. Chloroquine phosphate + Primaquine phosphate must be added to chloroquine therapy for cure of dormant forms of P. vivax and P. ovale

c. Severe infections require parenteral therapy- IV Quinidine gluconate
d. Prevention of future exposure- includes DEET, proper clothing
VII. Quinine and Chloroquine act mainly on the blood- no liver effects

a. Primaquine phosphate given for liver infections
