CONCISE REVIEW FOR CLINICIANS

Amebiasis
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On completion of this article, you should be able to: (1) request the appropriate tests for differentiating the morphologically

identical EntamoebaspecieskE histolytica E dispar and E

recognize symptoms and complications of invasive amebiasis; and (3) apply the World Health Organization/Pan American

C. GraHAM CLARK, PHD

moshkovskiion the basis of initial laboratory reports; (2)

Health Organization guidelines for diagnosis and treatment of amebiasis.

Amebiasis is defined as infection with Entamoeba histolytica,
regardless of associated symptomatology. In resource-rich na-
tions, this parasitic protozoan is seen primarily in travelers to and
emigrants from endemic areas. Infections range from asympto-
matic colonization to amebic colitis and life-threatening ab-
scesses. Importantly, disease may occur months to years after
exposure. Although E histolytica was previously thought to infect
10% of the world’s population, 2 morphologically identical but
genetically distinct and apparently nonpathogenic Entamoeba
species are now recognized as causing most asymptomatic
cases. To avoid unnecessary and possibly harmful therapies, clini-
cians should follow the diagnostic and treatment guidelines of the
World Health Organization.
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ALA = amebic liver abscess; PAHO = Pan American Health Organization;
WHO = World Health Organization

mebiasis is defined by the World Health Organizatic

(WHO) and Pan American Health Organizatio
(PAHO) as infection wittEntamoeba histolyticaregard-
less of symptomatology.This protozoan parasite has
global distribution and an especially high prevalence
countries where poor socioeconomic and sanitary con
tions predominaté.In resource-rich nations, infections
may be seen in travelers to and emigrants from ende
areas’ Most infections are asymptomatic, but tissue inv

spp and clarifies the currently accepted recommendations
for diagnosis and treatment.

THE “NEW” ENTAMOEBA SPECIES: ENTAMOEBA
DISPAR AND ENTAMOEBA MOSHKOVSKII

It is a long-held misconception that 10% of the world’'s
population is infected witl histolytica.ln fact, most of
these infections should be attributed to the morphologically
identical but nonpathogente dispar Emile Brumpt first
proposed the existence of 2 indistinguishabigamoeba
spp, one pathogenic and one nonpathogeni925. How-
ever, not until 1978 was evidence for the existence of 2
separate entities provided by new technology (isoenzyme
analysis). More recent studies using methodologies ca-
pable of distinguishing the 2 species suggestEhdispar
is up to 10 times more prevalent in asymptomatic patients
thanE histolyticain endemic region%** Little is currently
known about their epidemiology in resource-rich nations,
n where the incidence of both is rare, but previous reports of
in infection with E histolyticabased only on morphology
di-likely represent dispar

The discovery of a third morphologically identi€adta-
miomoebaspp further complicated our understanding of the
a- epidemiology oft histolytica The new species, naméd

n

=

sion may result in amebic colitis, life-threatening hepatic moshkovskiiwas first recognized as a ubiquitous free-

abscesses, and even hematogenous spread to distar
gans®* Importantly, disease can occur months to yeg
after exposureand must remain in the differential diagng
sis in at-risk populations.

Advances in molecular technologies have revolutio
ized our understanding of this organisiost notably, 2
additionalEntamoebaspecies that are morphologically in
distinguishable fronk histolyticahave been recognized in

t diving organism in 194%; it has been reported in humans
rs from both resource-rich and resource-poor nattétsl-
though largely nonpathogenic, some recent evidence sug-
gests that it may have a role in human intestinal disease.
n- Much remains unknown regarding the pathogenicity and
epidemiology o moshkovskii

humans. As our knowledge of the global epidemiology al
pathogenicity ofEntamoebaspp increases, new clinical
algorithms are developédThe latest nomenclature and
recommendations, although unfamiliar and confusing
many, are important for appropriate patient care. Our

nd
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AMEBIASIS

THE DEFINITIVE PATHOGEN: E HISTOLYTICA Bawel lumen

E histolyticais the pathogenic species responsible for
amebic colitis throughout the world. It infects people of
both sexes and all ages; however, populations at risk ma
vary with geographic location, host susceptibility, and ==
differences in organism virulence. People in highly en-
demic areas probably have recurrent asymptomatic infec
tions, thus accounting for the high reported prevaléfce. |
In developed countries, amebic colitis is most commonly -
found in travelers to or emigrants from endemic coun- yi"

tries, institutionalized persons, and patients infected with|
human immunodeficiency vird§!® Men who have sex

with men were previously thought to have an increased
incidence of infection, but this supposition was based on
morphologic studies. New evidence suggests that thes

FIGURE 1. “Flask-shaped” ulcer of invasive intestinal amebiasis
Qhematoxylin»eosin, original magnification x50). Note that the apex
men were colonized primarily with disparrather thark of the ulcer at the bowel lumen is narrower than the base, account-
histolytica.l9~2° ing for the flask shape. This is formed as trophozoites invade

K . . . . . through the mucosa and move laterally into the submucosa (direc-
The S|mple life CyCIe o hBtOIytmabeng when infec- tion of ulcer expansion is marked by arrows). Microscopically,

tious cysts are ingested in fecally contaminated food or trophozoites are localized to the advancing edges of the submu-
water2! This association with poor sanitation explains Why cosal ulcer. Image courtesy.of John Williams, CBiol, MIBiol, London
. o School of Hygiene and Tropical Medicine.

resource-poor nations carry the bulk of the world’s disease.
After ingestion and passage through the stomach, the or-
ganism excysts and emerges in the large intestine as afar intraluminal mass (ameboma), bowel obstruction, peri-
active trophozoite. Trophozoites multiply by simple divi- anal skin ulceration, toxic megacolon, perforation, perito-
sion and encyst as they move further down the large bowelnitis, shock, and deafit® Chronic intestinal amebiasis is
Cysts are then expelled with the feces and may remainalso well described; patients with this condition can have
viable in a moist environment for weeks to morifiis. years of intermittent abdominal pain, diarrhea, and weight
Amebae typically subsist on a diet of intestinal bacteria andloss?*
partially digested host food but are capable of tissue inva- On rare occasiong histolyticatrophozoites enter the
sion and dissemination. Most infections9(0%) remain bloodstream and disseminate to other body sites, most
asymptomatié;'*suggesting that tissue invasion is an aber- commonly the liver via spread from the intestine through
ration rather than a typical behavior. the portal vein. The right lobe is 4 times more likely to be

Invasive intestinal disease may occur days to years aftelinvolved than the left because it receives the bulk of the
initial infection and is characterized classically by abdomi- venous drainage from the right colbAdult men aged 20
nal pain and bloody diarrhé&dWatery or mucus-contain-  to 40 years are most frequently affected, although people of
ing diarrhea, constipation, and tenesmus may also éccur.both sexes and all ages may develop an amebic liver ab-
This clinical picture corresponds histologically with tro- scess (ALAY"® Disease can occur years after exposure
phozoites invading and laterally undermining the intestinal and may follow the onset of immunosuppressfon.
surface to form the so-called flask-shaped ulcers (Figure Hepatic invasion by amebic trophozoites results in
1). The right side of the colon is commonly involVed. marked tissue destruction with neutrophil recruitment, cel-
Severe cases of amebic colitis are characterized by copioutular necrosis, and formation of microabscesses that gradu-
bloody diarrhea, diffuse abdominal pain, and (rarely) fever. ally coalescé.Most patients (65%-75%) present with a
Extensive fulminant necrotizing colitis, the most severe single abscess; however, multiple abscesses may also be
form of intestinal disease, is often fataPatients at in-  formed?® Abscesses consist of soft, necrotic, acellular yel-
creased risk of severe disease include those who are verjow-brown debris, described as “anchovy pastéiebae
young, very old, malnourished, or pregnant and those whoare seldom identified in aspirates because they are located
are receiving corticosteroid$§ome evidence suggests that at the periphery of the lesiéhWhite blood cells are also
patients infected with human immunodeficiency virus are not usually seen, presumably because they have been de-
at increased risk of severe dise#dayt this is not univer-  stroyed by the amebic trophozoites.
sally accepte@® Complications of intestinal disease in- Clinical presentation of ALA is highly variable and
clude stricture, rectovaginal fistulas, formation of an annu- commonly includes tender hepatomegaly and pain in the
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from rare large-bowel ulcers in mild disease to diffuse

mucosal ulceration, hemorrhage, colonic stricture, and
" presence of an ameborfiaGrossly, these findings may
resemble those seen with inflammatory bowel disease;
therefore, correlation with histopathology and laboratory
results is essenti#l?* Endoscopy is contraindicated in pa-
tients with evidence of peritonitis, severe dehydration, or
shock?!®

Radiologic studies may also be helpful in evaluating a

patient with possible ALA. Chest and abdominal radiogra-
phy often reveal a pleural effusion and raised hemi-
diaphragm overlying the involved liver loBaUltrasonog-
raphy reveals lesions that are typically hypoechoic and well
defined with rounded edgésomputed tomography and
magnetic resonance imaging can further characterize an

FIGURE 2. Classic cyst morphology of Entamoeba histolytica/

dispar/ moshkovskii (iron hematoxylin stain of fecal sample, original abscess and allow for better detection of smaller lesions.
maghification x1000). Cysts range from 10 to 16 um in diameter All 3 techniques may facilitate guided needle biopsy and
(mean, 12.5 um) and contain up to 4 nuclei, each with a central drainage if indicated.An abscess can usually be distin-
irregular dot and peripheral rim of chromatin. As seen above, all 4 . . . . .

nuclei are rarely visible in the same plane of focus. Chromatoid guished from solid lesions and biliary tract disease, but the
bodies (crystallized ribosomes) are also commonly seen (dark stain- differentiation between bacterial and amebic abscesses is
ing mass; arrow). Although this morphology allows for identification less clear. Gallium scans may have a role in this differential
of these 3 organisms, exact speciation requires further testing. . . . “ "
Image courtesy of Professor John Williams, London School of Hy- diagnosis because amebic abscesses are usually “cold” on
giene and Tropical Medicine. scan because of the lack of white blood cells in the abscess,

whereas bacterial abscesses are typically “Hot.”
right upper quadrarit.Unlike amebic colitis, ALA is com-
monly accompanied by fevéas well as by rigors, chills,
and profuse sweatirt§Most patients do not have concur-
rent colitis and cysts, and trophozoites are not always seen
on fecal smearsposing an important diagnostic challenge. Clinically, it is desirable to definitively distinguisk
Jaundice is not typically present; elevated bilirubin levels histolyticafrom E disparandE moshkovsklecause, of the
are seen in less than 50% of patients, but elevated alka3, itis the only proven human pathogéithe diagnosis of
line phosphatase levels are commb@omplications in- invasive amebiasis is usually suggested by the patient’s
clude secondary bacterial infection; perforation into peri- presenting symptoms, exposure history, and radiologic
toneal, pleural, and pericardial cavities; septic shock; andfindings but should be confirmed with microbiological
death*1® laboratory results. Many laboratory methods exist for iden-

Perhaps the most serious complication is amebic me-tification of E histolytica, E disparand/orE moshkovskii

tastasis from the liver. Rarely, trophozoites end up in otherand the clinician should be aware that tests vary consider-
regions of the body, such as the brain, spleen, lungs, angbly in price, sensitivity, specificity, and the ability to
genitourinary tract, througilematogenous or @ict spead? definitively differentiate among the 3 species.
Brain abscesses are extremely rare and are associated with Light microscopic examination of fecal specimens (ie,
high mortality rates.Like patients with ALA, those with  “ova and parasite” examination) is often the first step in
disseminated disease do not usually have concomitandiagnosi the characteristic trophozoites and cysts can
amebic colitis’ Disseminated disease is not an adaptive often be identified through direct, concentrated, and/or per-
mechanism for the parasite because its life cycle cannot benanently stained smears (Figure 2). Because organisms
completed outside the intestine. may appear intermittently, current recommendations call
for submission of 3 stool specimens on different days
during a period of 10 daysAs mentioned previously,
stool specimens from patients with disseminated disease
may notcontain cysts and trophozoites, despite repeated
When amebiasis is suspected, radiologic and endoscopi@xamnations®
examination may lend further support for a diagnosis. If stool cannot be examined in the fresh state (within 15
Colonoscopy can provide a wide spectrum of findings, minutes) for motile trophozoites, then it should be placed

DEFINITIVE DIAGNOSIS OF E HISTOLYTICA,
E DISPAR, AND E MOSHKOVSKII INFECTIONS

RADIOLOGIC AND ENDOSCOPIC FEATURES
OF INTESTINAL AND EXTRAINTESTINAL DISEASE
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immediately in an appropriate fixative to prevent deteriora- with negative fecal smear results. They are also helpful for
tion of organisms.Unfortunately, microscopy alone can- interpreting positive results on amebic serology in patients
not differentiateE histolytica from E dispar and E from endemic countries because positive results on an anti-
moshkovskii;additional tests are required for definitive gen testindicate current rather than past infedtii@ome
speciation. The rare exception is when trophozoites con-antigen detection kits can also be used on serum and mate-
taining ingested red blood cells are identified; they are rial obtained from aspirated abscesses, offering greater
strongly (but not definitively) indicative of invasive ame- sensitivity than microscopy for extraintestinal disedse.
biasist Trophozoites may also be identified in intestinal Not all commercial kits are capable of speciation; some

biopsy specimens, scrapings, or aspirdtepwing a di- demonstrate cross-reactivity betweerhistolyticaand E
agnosis of amebiasis to be made if mucosal invasion anddispar. Antigen detection methods are also not as sensitive
ulceration are also observed. as polymerase chain reaction asd&yand may have low

When only examination of stool specimens is available, specificity in nonendemic regiofsClinicians should be
the WHO/PAHO recommends that morphologically con- familiar with the specifications of the kits used in their
sistent cysts and trophozoites receive the nonspecific diagdaboratory and confirm a suspected diagnosis if indicated.
nosis E histolytica/E dispat which could now be aug- The highest sensitivity and specificity for the diagnosis
mented to includeE moshkovskii The clinician must  of E histolyticaare offeredby DNA-based tests. Many
then interpret this laboratory result in the context of the assays are available, including conventional and real-time
individual patient and determine whether treatment is polymerase chain reaction formatsowever, they are cur-
warranted. rently used primarily by research and reference laborato-

When possible E histolytica should be definitively ries. Like most molecular amplification assays, they re-
identified?! Identification methods include biopsy, serol- main impractical for resource-limited settings because of
ogy, antigen detection, and molecular assays. Culture mayheir equipment, personnel, and facility requirements.
be performed by some large specialty laboratories but is
technically challenging and time-consuming. Furthermore,
a negative culture result from intestinal samples does not
exclude E histolyticd because sensitivity is less than The differential diagnosis of amebic colitis must include
100%. Culture followed by isoenzyme analysis is the crite- bacterial (egSalmonellaandShigellasppg Mycobacterium
rion standard in diagnosis; however, it will likely be re- tuberculosi}, parasitic (egSchistosoma mansoni, Balan-
placed by molecular assays in the near futtire. tidium col), and noninfectious (eg, inflammatory bowel

Serologic tests detect the presence of species-specifidlisease, carcinoma, ischemic colitis, diverticulitis) causes
antibodies in the patient's serum. They are particularly of dysentery:* When present, amebomas may mimic car-
useful in nonendemic countries where prevalence is lowcinoma, tuberculosis, or an appendiceal nfaBsagnostic
and have a good sensitivity and specificity for detecting tests in the work-up of patients with dysentery might in-
invasive intestinal disease. They are also the test of choiceclude stool cultures for bacteria, ova, and parasites (other
for ALA because titers are typically high and test sensitivi- thanE histolyticg and assays for bacterial toxiBiopsy
ties and specificities exceed 95% with most asg#ykhe specimens of intestinal ulcers are useful for confirming the
primary disadvantage of serologic tests is that they cannotpresence of trophozoites and for excluding other etiologies.
distinguish between past and current infection unless IgM  Given its varied clinical presentation and possible delay
is detected; IgM antibodies & histolyticaare short-lived of onset, the diagnosis of ALA may not be straightforward.
and rarely detected. In contrast, IgG antibodies are long-The differential diagnosisicludes bacteriabscesgchino-
lived but highly prevalent in endemic settings because of coccal cyst, tuberculosis, and primary or metastatic téfmor,
past exposuréSerologic assays, which are also less sensi- all which would have vastly different treatments. Radiology
tive in asymptomatic infection, take 7 to 10 days to appearcan differentiate between many noninfectious and infectious
in the bloodstream, resulting in possible false-negative re-etiologies; however, bacterial and amebic abscesses may
sults® Enzyme-linked immunosorbent assay is the most appear remarkably similar. In comparison with bacterial
popular test in the diagnostic setting because of its speedbscesses, ALAs are more likely to be solitary, subcapsular,
and ease of use. and located in the right lobe of the liver, but these findings

Fecal antigen detection tests use specific monoclonal orare not always reliablé® Occasionally, ALA may cause a
polyclonal antibodies to deteethistolyticaantigens. They  pneumonia-like presentation with pleuritic pain, cough, and
are rapid, highly sensitive, and widely used in the diagnos-dyspned?® Radiologic imaging, clinical history, findings on
tic laboratory:! Antigen tests are useful for confirming physical examination, and serologic results are essential for
microscopic findings and providing a diagnosis in patients including or excluding the diagnosis of ALA.

DIFFERENTIAL DIAGNOSIS
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TREATMENT ronidazole may also be given parenterally to critically ill
patients and can be supplemented with an antibiotic to
The WHO/PAHO recommendations state that, when pos-cover secondary sepsis with bowel flora. The most com-
sible, E histolyticashould bedifferentiated from morpho-  mon adverse effects of metronidazole are abdominal dis-
logically similar species and treated appropriately. Given comfort and nausea; most patients, however, are able to
the small but substantial risk of invasive disease and thecomplete a full 5- to 10-day course. Serious adverse drug
potential to transmit the infection to others, WHO/PAHO reactions include confusion, ataxia, and seiztires.
recommends treating all cases of proweristolytica A promising new regimen for invasive amebiasis is a 3-
regardless of symptomdf E disparis the only species day course of nitazoxanide. This drug is effective against
identified, then no treatment should be given and otherboth luminal and invasive forms and has the added benefit
causes should be sought as approptidte. of eliminating other intestinal parasites, including hel-
In resource-poor countries, the standard but less opti-minths?* Surgery may be necessary in cases of perforation,
mal approach is to treat all patients with cysts and tropho-abscess, obstruction, stricture, or toxic megacolon. How-
zoites identified on stool examination without additional ever, given the friable nature of the inflamed mucosa, bowel
testing for speciatioh.This method results in vast repair is risky and should be avoided when possilte.
overtreatment and may hasten the development of drug Like amebic colitis, ALA typically responds well to a
resistance irE histolytica® Thus, WHO/PAHO recom-  5- to 10-day course of metronidazole, which should also
mends withholding treatment from asymptomatic patients be followed with a luminal amebicidéMetronidazole is
when only a morphologic diagnosis by stool examination the drug of choice in this setting, given its fast intestinal
is available (ie,E histolyticdE dispar/E moshkovskiji absorption, excellent bioavailability in tissue, and good
unless another reason to suspéchistolyticainfection abscess penetratidrSurgical or percutaneous drainage
exists! Even if patients diagnosed as being infected with of ALAs is generally not recommended because of the
E histolyticdE dispar/E moshkovskinave symptoms, risk of content spillage and/or bacterial superinfection;
other causes of disease, such as bacterial colitis, shouléxceptions are cases of imminent rupture, failure to re-
not be excluded until further testing is ddrierophylaxis spond to treatment after 4 to 5 days, and secondary bacte-
for E histolyticainfection with amebicides is not recom- rial infection2! After treatment, ultrasonography may be
mended under any circumstanées. used to monitor abscess regression, which occurs slowly
The medications recommended to treat confirmed ame-during a period of 3 to 12 month&mall cystic defects
biasis vary with clinical manifestation. Asymptomatic in- may remain indefinitely®
testinal infection withE histolyticashould be treated with Amebae rarely disseminate beyond the portal circula-
luminal amebicides, such as paromomycin and diloxanidetion. Given the small number of cases, no definitive treat-
furoate!® These medications will eradicate the luminal ment guidelines are available for management of extra-
amebae and prevent subsequent tissue invasion and spredatestinal, extrahepatic disease. As mentioned previously,
of the infection through cyst§? Paromomycin, more infections withE dispardo not require treatment. Less
widely available in the United States, has the advantage ofis known aboutte moshkovskiibut it is likely that this
not being absorbed in the bovieAbdominal cramps and  infection also would not require treatment in most cases.
nausea are the most commonly reported adverse effects. A
10-day course at 30 mg/kg per day (divided into 3 daily
doses) is typical. Some recommend follow-up stool exami-
nation to confirm eradication of cysts. Recent discoveries have revolutionized our understanding
Compared with asymptomatic infection, intestinal and of the epidemiology oEntamoebapp infections and have
extraintestinal invasive disease are aerobic processes ankgd to important treatment and diagnostic recommenda-
should be treated with tissue amebicides, such as 54ions. To avoid unnecessary and possibly harmful thera-
nitroimidazoles (eg, metronidazole), which are readily ab- pies, clinicians should follow the precise guidelines pro-
sorbed into the bloodstreanMetronidazole (750 mg, 3  mulgated by the WHO/PAHO in 1997, including definitive
times a day, for 5-10 days) is the most commonly used drugdifferentiation ofE histolyticafrom morphologically iden-
in the United States for invasive amebid&sBecause little tical nonpathogenic species. Such definite differentiation is
metronidazole reaches the lumen of the colon, treatmentespecially important in countries with adequate sanitation
should be followed by administration of a luminal agent to measures, where the predominant organism identified from

CONCLUSION

eradicate any potential intestinal reservéitdost uncom- morphologic stool examination will ke dispar Because
plicated cases respond to a 5-day course of metronidazolethey have the highest sensitivity and specificity, molecular
however, a 10-day course is useful in severe cébst- technologies offer the greatest diagnostic potential for
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laboratories in resource-rich countries at this juncture; elers retuming from the tropics and male homosexublmfect Dis

. : .1 1990;161(5):1029-1031.
however, some antigen detection tests can also prOVIdelZO. Allason-Jones E, Mindel A, Sargeaunt P, WilliamsHAtamoeba

reliable speciation. When speciation is impossible, we rec-histolyticaas a commensal intestinal parasite in homosexual KEng| J
ommend using the phraseE “histolytica/E dispar/E =~ Med 1986;315(6):353-356.

: : : : : 21. Ravdin JI, Stauffer WMEntamoeba histolyticgamebiasis). In:
moshkovskKii to describe the morphologlcally identical Mandell GL, Bennett JE, Dolin R, edslandell, Douglas, and Bennett's

species seen on stool examinatiGontinued use of NeW  principles and Practice of Infectious Diseasés! 2. 6th ed. Philadelphia,
technologies will be crucial in elucidating the true epidemi- PA: Churchill Livingstone; 2005:3097-3111.

. . : 22. Hung CC, Deng HY, Hsiao WH, et al. Invasive amebiasis as an
0|Ogy and pathOQeneSIS Ehtamoebaspp, mCIUdmg the emerging parasitic disease in patients with human immunodeficiency virus

less well-studied= moshkovskiiContinued development  type 1 infection in TaiwanArch Intern Med 2005;165(4):409-415.

of affordable, sensitive, and specific diagnostic tools will 23. Moran P, Ramos F, Ramiro M, et al. Infection by human immuno-
deficiency virus-1 is not a risk factor for amebiagimn J Trop Med Hyg

.be.requwed fqr use in resource-poor settings, where the2005;73(2):296_300‘

incidence of disease is highest. 24. Paul J, Srivastava S, Bhattacharya S. Molecular methods for diagnosis
of Entamoeba histolytican a clinical setting: an overvieviexp Parasitol
2007 May;116(1):35-43. Epub 2006 Dec 26.
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AMEBIASIS

4. Whichoneof the following symptoms doesot 5. Whichoneof the following is thébestreason for treating
characterize amebiasis? ALA with both a gut (luminal) and tissue amebicide?
a. Watery or mucus-containing stool a. Prevention of drug resistance
b. Increased risk of mucosal dysplasia b. Synergistic dual action of the 2 medications
c. Blood-containing stool c. Penetration of necrotic abscesses allowed by the
d. Risk of perforation and peritonitis combination of medications
e. Trophozoite invasion into the submucosa, laterally d. Liver abscess treated by the tissue amebicide; any
undermining the overlying mucosa bowel infection eliminated by the luminal
amebicide

e. Combination therapy is the only medication
formulation available

This activity was designated for 1 AMA PRA Category 1 Credit(s).™

Because the Concise Review for Clinicians contributions are now a CME activity, the answers to
the questions will no longer be published in the print journal. For CME credit and the answeys, see
the linkon our Web site at mayoclinicproceedings.com.

1160 Mayo Clin Proc. » October 2008;83(10):1154-1160 « www.mayoclinicproceedings.com



