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Parasitic Protozoa

Illness
Organism
Infection
Pathology
Diagnosis
Treatment

Intestinal Protozoan Infections

Amebiasis
Entamoeba histolytica

ONLY PATHOGENIC AMEBA; not zoonosis

Can be confused with

E. dispar, but this does not bind to tissue
Cysts acquired via fecal oral transmission; humans only hosts; no vector.  Trophozoites reproduce in the intestine.  Form cysts in liver, brain, intestines.
Large intestine; cytotoxin-enterotoxin; galactose binding lectins (penetrates mucosa) promotes adherence to cell (contact dependent); amebic phagocytosis of cell; liver involved by metastasis (amebic liver abcess), ameba cutis (perianal) Ameboma (granulomatous lesion in colon w/obstruction misDx’d as CA.
Complaints:  diarrhea w/ xs mucous/blood, N/V, WBC= 25000. Dx:  Demonstration of cyst or trophozoite in iodine stained fecal smear.  Tomato paste liver aspirate.  ELISA.
Metronidazole

(Flagyl)

Giardiasis
Giardia lamblia

ZOONOSIS, no vector

Flagellate protozoan
Cysts acquired via fecal oral transmission; human to human; no vector; possible animal reservoirs (beaver, dog, cat,cattle).
Trophozoites attach to small intestinal mucosa (DUODENUM)  via sucker like discs but do not penetrate deeply.  Chronic infection may lead to malabsorption (hypoproteinemia, hypogammaglobinemia, folic acid and fat-sol vitamin def.)
N/V/D alt w/constipation (when cysts formed).  Wks-Mos of fatty stool.  ~Celiac disease in kids.

Dx:  Demonstration of cysts in stained fecal smear (b/c cysts are infrequent, do @ least 3 tests).  ELISA.
Metronidazole

Cryptosporidiosis
Cryptosporidium parvum

ZOONOSIS

Coccidian
Oocyst acquired orally; rodents are normal host; no vector; sexual and asexual reproduction in intestine. Homosexual men

AIDS
They partially embed on surface of small intestine mucosa (produce indentation), and subsequent alteration of brush border (and massive proliferation) leads to pathogenesis oocyst+sporozoites passed in feces.  Self-limiting diarrhea x2weeks, ab pain, anorexia, fever, nausea, weight loss. Immuno-compromised = 6-25 BM/day (up to 17L).
Demonstration of oocyst in fecal smear, ELISA, PCR.
Paromomycin

(new, esp for AIDS)

Balantidiasis
Balantidium coli

ZOONOSIS

ciliate
Cysts are infective stage; pigs may be reservoir; life cycle is direct.
Trophozoites dwell in large intestine but may use hyaluronidase to penetrate mucosa & cause ulcerative lesions; secondary bacterial infections common; intermittent bloody diarrhea clinically.
Demonstration of trophozoites or cysts in unstained fecal smear
Paromomycin or oxytetracycline

Dientamoebiasis
Dientamoeba fragilis

Confused w/non-path flagellates like C. mesnili, G. duodenalis
Flagellate
Possible transmission through the eggs of pinworms.  Most common in children in tropics. NO cyst stage
Binucleate trophozoites infect crypts of small intestine causing diarrhea with bloody and loose stools.  
Difficult to detect in feces b/c trophozoites lyse after passed in feces..
Iodoquinol or paromomycin

Isosporidiasis


Isospora belli

Coccidian
Most common in immunocompromised hosts (AIDS).
Intracellular parasite of intestinal mucosa cells; schizogony in cell results in lysis. 
Oocyst in fresh unstained fecal smear.
Trimethoprim and sulfamethoxazole

Cyclosporiasis


Cyclospora cayetanensis

Coccidian
Most common in AIDS / immunocompetent.  Ingest infective oosysts.
Cramping, ab pain, N/D, fever, EXTREME FATIGUE
Oocyst in fecal specimen
Trimethoprim-sulfamethoxaxole

(Bactriban)

Microsporidiosis
Microspora nosema, Microspora Encephalitozoon
Obligate intracellular parasites.  Multiply within cytoplasm of host cells to produce spores
Intestinal, ocular, renal, hepatic, pulmonary infections in immunodeficient/AIDS people.
Biopsy specimen
Albendazole

Sexually Transmitted Protozoan Infections

Vaginal trichomoniasis
Trichomonas vaginalis

flagellate
Trophozoites transmitted by sexual intercourse; humans only host; no vector, no cyst stage, direct life cycle.  Remember:  1. Contact dependent; 2. Surface adherence protein; 3. Sloughing of mucosal endothelium.
Trophozoites infect male and female genital tract, become established when acidity of vaginal secretions is reduced.  Results in intracellular edema (vagititis), neutrophilia, hyperemia, and exudate.  Prostatitis and urethritis in men. 
Fresh wet prep of vaginal secretions or prostatic fluids demonstrates trichomonads.  PAP smear may show organisms.
Metronidazole except during 1st trimester in pregnancy.

Hemoflagellate Infections

Chagas’ Disease – American Trypanosomiasis
Trypanosoma cruzi

Intracellular parasite

See Chagas’ Chart

(p295b)
Trypanosomes are infective stage.  Mammalian reservoirs possum, armadillo.  Trypomastigotes ingested by reduviid bug vector, bug defecates at site of bite and transmits to new host.  Established as nests of intracellular amastigotes in new host.  Trypomastigotes in peripheral blood (non dividing). = acute phase parasitemia.  Leading cause of cardiac failure and sudden death in endemic areas
Intracellular amastigotes typically infect (lectin like CHO binds to N-acetylglucosamine of host cell = auto-immune like disease = molecular mimicry) all muscle cell types, neuroglia and lymphoreticular cells (spleen), liver (Kupffer cells), but can infect virtually all organs form pseudocysts or nests.  Chagoma at site of inoculation, followed by parasitemia.  May see Romana’s sign in acute stage(unilateral conjunctivitis, edema of eyelids), this w/lymphangitis = indicative of acute phase.  Chronic infection involves myocardiopathy and tubular organs.  Heart involvement loss of mm. Substance (esp. in right heart), thinning of ventricle = ballooning aneurysm, , AV or Right BB block; all lead to CHF.  Also megacolon, and megaesophagus
Blood smears in acute phase show trypomastigotes.  Later stages require RIA, ELISA, or xenodiagnosis, serologic test (best).
Nifurtimox and supportive therapy except for with chronic and myocardiopathy

African Trypanosomiasis – African sleeping sickness

SEE CHART

p295b
Trypanosoma brucei gambiense in west African form (chronic).  Trypanosoma brucei rhodesiense in east African (acute) form.
Initial bite may develop an ulcerative lesion (trypanosomal chancre).  Trypomastigotes are infective for tsetse fly vector.  Organisms dispersed after bite then proliferate asexually.  Cryptic aflagellate forms proliferate asexually in choroid plexus then disappear during first flush in peripheral blood.  Trypomastigotes proliferate in lymphoid tissue (esp. cervical node – aka Winter-bottoms’s sign).  East African form is major ZOONOSIS; West African form is human infection only.
Trypomastigotes appear in peripheral blood, lymphatics, CSF.  Cryptic aflagellates found in choroid plexus.  Pathogenesis involves antigenic variability, with 1,000 surface glycoproteins in each individual preventing immune recognition and allowing successive waves of parasitemias (kills in E. African) and tissue proliferation.  Initial ulcerative lesion followed by waves of parasitemia and fever.  Chronic CNS phase w/ severe lymphatic involvement (W. African) eventually leads to coma and death.
Giemsa stained thin blood smear shows trypomastigotes.  Also card hemagglutination test and ELISA
DFMO in combination with Suramin

Cutaneous (not very pathogenic) and Mucocutaneous Leishmaniasis

SEE CHART p303
Leishmania spp.

L. mexicana (single wet ulcerative lesion)

L. tropica (dry lesion)
Promastigote stage transferred to host by sand fly vector.  Numerous mammalian reservoirs rats, dogs, sloths, opossum.  Proliferate in skin (mononuclear cells like macrophages and endothelial cells) as intracellular amastigotes that infect sand fly vector.
Skin and nasal-oral mucosa are sites of localization (infected cells lyse and activate macrophages), causing granulomatous nodules that can ulcerate.  In mucocutaneous form L. braziliensis amastigotes travel via lymphatics to nasal-oral region and are invasive and destructive to palate and nasal septum.  Cutaneous form is self-limiting and induces immunity.  Death may follow due to  secondary infection.
Clinical diagnosis confirmed by biopsy from leading edge of lesion demonstrating amastigotes with Giemsa stain.  Also skin tests, indirect fluorescent antibody test and ELISA, but cross reactive with other trypanosome infections.
Antimony sodium gluconate (Pentostam)

DON’T GIVE STEROIDS TO TREAT

Visceral Leishmaniasis (Kala Azar)

SEE CHART
Leishmania donovani 
Sand Fly vector transmits promastigote stage.  Intracellular amastigotes proliferate in lymphoreticular system = hyperplastic and may result in hepatosplenomegaly, and are infective for sand fly.  Domestic dog is main reservoir in endemic areas.
Intracellular amastigotes infect lymphoreticular cells of liver, spleen, lymph nodes and bone marrow.  Cells lysis results in extensive hyperplasia of cells in involved organs.  Hepatosplenomegaly common.  Anemia and leukopenia follows bone marrow involvement.  Chronic course with death due to secondary infections if untreated.  Hypoalbuminemia and hypergammaglobulinemia.
Presumptive diagnosis bases on history and symptoms followed by finding amastigotes on Giemsa stained bone marrow smears from sternal puncture.  ELISA available but cross-reactive.
Antimony sodium gluconate (Pentostam)

DON’T GIVE STEROIDS TO TREAT

Hematozoan Infections

Malaria

READ NOTES

SEE CHART p311
Plasmodium vivax, 

P. ovale,  

P. malariae and 

P. falciparum (worst)

  -cerebral malaria

  -sludging clogs many  organs

Primary path effects of all malaria:

1. Hemolysis of infected and uninfected RBC’s (autoAb’s to host RBC can lyse uninfected RBC’s)

2. liveration of metabolites of the parasites and the immunologic response of the host to this Ag’ic material

3. formation of malarial pigment
Sporozoites are infective.  Transferred in saliva from anopheline mosquito vector.  Humans are only reservoir.  Sexual reproduction occurs in mosquito.  Sporozoites infect hepatocytes; merozoites released and can reinfect liver in all but P. falciparum, or infect RBCs and begin as ring-stage trophozoite, reproduce and lyse RBC.  Some become male and female gametocytes and are infective to mosquito, fuse into zygote then encyst as oocyst.
Intracellular parasites of RBCs.  Secondary involvement of liver, kidneys and brain.  Pathogenesis based on lysis of RBCs, metabolite liberation with antigenic response, formation of malaria pigment.  Synchronous RBC lysis results in fever cycle (vivax/ovale 40-52 hr, malariae 72 hr, falciparum 48 hr).  Vivax/ovale limited to reticulocytes, malariae mature RBCs, falciparum all, leading to increased severity.  Falciparum causes sludging by alteration of membrane (EMP-1) makes membrane of RBC tacky and it sticks to endothelium by thrombospondin thereby causing agglutination of blood (sludge), with schizogony (asexual) occurring in capillaries.  Can lead to DIC, focal ischemia, and proteinuria due to Ab/Ag complexes.  Anemia, leukopenia, hepatosplenomegaly, cerebral involvement and black-water fever.

CC.  headache, photophobia, muscle aches, anorexia, N/V.  followed by Paroxysmal Period characterized by acute febrile disease. (Sudden chills, then hot stage (104 to 106F, profuse sweating, exhaustion) this is when the lysis of RBC’s is occuring
Demonstration in Giemsa stained blood films.

Relapse = recurrence of the clinical infection after complete initial clearing of erythrocytic infection and implies reinvasion of the blood stream by parasites form the exoerythrocytic stages (P. vivax, ovale, malariae).

Recrudenscence = recurrence of symptoms in a pt whose blood stream infection (erthyocytic phase of cycle) has been at such a low level as not to have caused clinical symptoms (due to improper treatment or low compliance).
Chloroquine in all species.  Primaquine with all but falciparum for exoerythrocytic stage.  Quinine sulfate with resistant strains.








Babesiosis
Babesia spp.


Zoonotic infection in wild mammal (rodent), transferred via tick Ixodes scapularis (same as Lyme disease).
Intracellular infection of erythrocytes leads to continuous (@lower numbers) un-synchronized lysis, malaise, fever HA, sweating, myalgia, fatigue, and weakness.  Usually self-limiting.
Giemsa stained blood smear.
Clindamycin or quinine sulfate

Tissue Protozoan Infections

Toxoplasmosis

SEE CHART p316

SEE CHART p319

READ NOTES
Toxoplasma gondii

30-50% carriers in population
Cat required for completion of life cycle.  Infection by 

1. ingestion of oocyst in cat feces.

2. ingestion of zoites (tissue stages) in uncooked meat

3. via transfusion

4. transplacental transfer. 

Important in immuno-compromised patients and trans-placental fetal infection.
Primary organs are CNS, myocardial and skeletal muscle.  Intracellular parasite of mostly macrophages.  Reside in vacuoles that cannot fuse with lysosomes leading to persistence.  In AIDS reactivation can lead to fever, pneumonia, myocarditis, hepatitis, encephalitis, retinochoroiditis and lymphadenopathy.  In newborn hepatitis, jaundice, encephalitis, blindness, microglial nodules, thrombosis, ependymal ulcerations, ventricular inflammation, hydrocephaly, myocarditis, stillbirth, and retardation.  In normal patient usually asymptomatic or symptoms like mononucleosis.

Recrudescent toxo – immunocompromised
Elevated IgM in all but AIDS patients.  Serological tests with indirect fluorescent Ab test, indirect hemagglutination test, ELISA.  Serological tests not useful in AIDS.

Lesions of toxo:

1. acute febrile diseas

2. lymphadenopathy

3. asymptomatic infections or mild flu-like symptoms (during pregnancy – transplacental)

4. neonatal disease

5. actue or chronic encephalitis

6. uveitis

Neonatal toxoplasmic encephalitis

-periventricular lesions unique to toxo and include microglial nodules, vascular thrombosis, ependymal ulcerations, and inflammation around the aqueduct and ventricles (see next)
Pyrimethamine in combination with Trisulfapyrimidines.

Neonatal lesions cont

1. ocular lesions

2. myocarditis and myositis

3. hepatitis

4. pregnancy and pediatric complications include:  stillbirth, prematurity, abortion, hydroceph, microenceph, retard, blindness








Tissue Amebae (Opportunistic Free-living Amebic Infections)

Primary amebic meningoencephalitis
Naegleria fowleri
Amebae enter nasal cavity from freshwater streams and reservoirs.
Amebae penetrate cribiform plate into olfactory bulbs and invade brain in posteriad direction to spinal column.  Brain becomes soft, edematous, has vascular congestion, hemorrhage, and thin purulent exudate on surface.  Headache, fever, nausea and vomiting progress to meningitis, lethargy, coma and death in 3-6 days.
Ameboid trophozoites demonstrated in CSF.
Amphotericin B (fungacidal) and tetracycline used but unproved

Chronic granulomatous acanthamebic encephalitis
Acanthamoeba spp.
Free living soil and water amebae.  Seen in chronically ill or debilitated immunocompromised patients with no history of contact with fresh water streams or reservoirs.
Ameboid trophozoites and cysts occur in CNS causing chronic granulomatous encephalitis with focal necrosis.  Slow onset with prolonged encephalitis, possible spread via blood to lungs, bone or skin.  
Stained CSF reveals cysts and trophozoites.
Sulfadiazine 

Acanthamebic keratitis
Acanthamoeba spp.
Amebae transferred to eye contaminated contact lenses. Amebae in H2O, solutions used to clean lenses.
Amebae penetrate superficial layers of cornea and produce ulcerative lesions of cornea similar to ocular herpes (may destroy eye), excruciating pain and irritation.
Demonstration of trophozoites in eye
Propamidine and dibromopropamidine isethionates

Balmuthiasis
Balmuthia spp.
Treat with ketacomazole







