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Most Common Viral Etiologies of Gastroenteritis, Stratifed by Clinical Features and Diagnostic Methods
Viral Nucleic Peak Attributable Fraction
Vi Viral Famil . Populati . .
frus fral Famtly Acid opwiation Seasonality of Diarrhea <2 Years
. . L Winter/ fall in
Rotaviruses Reoviridae dsRNA Pediatric . 6.9-9.5%
some regions
4.8-7.29 trast t
Norovirus Caliciviridae + ssSRNA All ages Winter 17-20 %/ZEC;?;ZZS)O
Sapovirus Caliciviridae + ssRNA Pediatric Winter 7.2-10. 0%
A -
de:(;’/vzuses Adenoviridae dsDNA Pediatric None 7.1-8. 9%
Astroviruses Astroviridae + ssRNA Pediatric Winter 4.5-7. 1%




Ja Jad o pid dolidruly

«» 4§
Posttransplantation Laboratory Testing for Virus Detection
Virus Indication (s) for Testing Testing M cthod Clinical Action
(Specimen)
Prospective VL. monltorlng NAAT, pp65 antigen Pregqptlve qntlvual tregtment
CMV for all recipients Antiviral resistance testing for
. (blood) R .
Monitor treatment response nonresponsive infections
. o Further evaluation and/ or
Prospective VL monitoring .
for recipients at high risk for preemptive treatment for PTLD
EBV PTLD NAAT (blood) Reduction of immunosuppression
. Consideration for investigational
Monitor treatment response . .
immunotherapies
Diagnostic testing for Antiviral treatment
HSV-1/2 symptomatic disease NAAT (lesion, CSF) Antiviral resistance testing for
Monitor treatment response nonresponsive infections
Diagnostic testing for
\7A% symptomatic disease NAAT (lesion, CSF) Antiviral treatment
Monitor treatment response
Diagnostic testing for . o g
HHV-6 symptomatic disease NAAT (blood, CSF) Antiviral treatment if clinically
g warranted
Monitor treatment response
Prospec?lve YL monitoring Supportive care, adjust
for high-risk patients immunosuppression, or antiviral
Adenovirus Diagnostic testing for NAAT (blood) PP ’
. treatment
symptomatic disease .
g for severe disease
Monitor treatment response
Diagnostic testing in the
HBV/HCV setting of elevated liver NAAT (blood) Antiviral treatment
enzymes in patients at risk
Prospective VL monitoring Adjust immunosuppression to
BK virus for kidney transplant patients NAAT (blood) I . PP
. mitigate risk of nephropathy
Monitor treatment response
JC virus Diagnostic t.est{ng for NAAT (CSF) May pursue invasive dlggnostlf:
symptomatic disease sampling for definitive diagnosis

<Y 4§

SSRNA p555 L wg,m5 S (Morbillivirus : .= Paramyxoviridae :00l5l5-) Measles morbillivirus
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Selected List of Oncogenic Viruses
. . . . . . Oncogene/ P'r eferreq
Acid Type | Viral Family Virus Malignancy Mechanism . Diagnostic
Oncoprotein
Method
Burkitt
lymphoma
Hodgkin
DNA Herpesviridae | EBV (HHV-4) Nalsf;l}[l):r(;rlrllgeal Oncogenic LMP-1 NAAT, serology
carcinoma
Gastric
adenocarcinoma
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Selected List of Oncogenic Viruses
o s
| myhoma vBcl2, MIPs,
HHV-8 Y p . Oncogenic | vFlip, vCyclin, NAAT
Multicentric
LANA,
Castleman Kaposin B
disease P
Cervical and
Papillomaviri HPV-16/ 18 anorectal cancer Oncogenic E6/ E7 NAA.T,. in §im
dae Oropharyngeal hybridization
cancer
Pol irid | Merkel cell Merkel cell . .
olyomavirt ere c.e e 'e e Oncogenic LT, sT Histopathology
ae polyomavirus carcinoma
Hepadnavirid Chronic . Serology,
ae HBV HCC inflammation X-protein NAAT
RNA Flaviviridae HCV HCC Chronic None Serology,
inflammation NAAT
Adult T-cell Serol
Retroviridae | HTLV-1/2 leukemia/ Oncogenic Tax CIOT08Y:
NAAT
lymphoma
ray s F
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Glossary of Terms Commonly Used in Medical Mycology
Term Definition

Aerial mycelium Hyphae produced above the surface of the agar media

Anamorph Asexual form of fungal sporulation (imperfect state)
Arthroconidium Conidium derived from the fragmentation of specialized hyphae

Ascocarp (ascoma) Fruiting structure that contains asci (several types exist)

Ascospore Sexual spore formed within an ascus following meiosis

Ascus (pl. , asci) Saclike structure that contains ascospores, characteristic of Ascomycetes
Basidiospore Sexual spore formed as an outgrowth of a basidium
Basidium Structure that contains basidiospores (e. g. , mushroom)
Blastoconidium (pl. , blastoconidia) | Asexual spore formed by budding of the hyphal, pseudohyphal, or yeast cell
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Glossary of Terms Commonly Used in Medical Mycology

Chlamydospore

Thick-walled resting or survival structure (also called chlamydoconidia)

Cleistothecium (pl. , cleistothecia)

Enclosed ascocarp, composed of layers of hyphae that contain randomly
dispersed asci

Collarette Funnel-shaped structure at the apex of a phialide
Columella An extension of the sporangiophore into the base of the sporangium
Conidiogenous cell Cell that produces conidia
Conidiophore Specialized hyphal structure that carries the conidia

Conidium (pl. , conidia)

Asexual reproductive structure that forms on the side or the end of a hypha
or conidiophore

Dematiaceous (phaeoid)

Pigmented conidia, spores, or hyphae due to the presence of melanin

Dimorphic

Displaying two morphologic types, one environmental (mold) and one in
vivo (yeast)

Glabrous

Smooth, referring to colonial morphology

Heterothallic

Sexual reproduction requiring the interaction of two different thalli (mating
strains)

Holomorph Whole fungus: the anamorphic plus the teleomorphic state of the fungus
Homothallic Sexual reproduction can take place within one thallus
Hyaline Clear, colorless, or transparent
Hypha (pl. , hyphae) Septate or aseptate vegetative unit of a mold
Intercalary Borne within a hypha
Macroconidium Larger of two types of conidia produced by a mold
Microconidium Smaller of two types of conidia produced by a mold
Mold Filamentous fungus that reproduces by sexual or asexual means
Mycelium Mass of hyphae that make up the thallus of a mold
Perithecium Enclosed ascocarp with a pore at _the top through which the ascospores are
discharged
Phialide Cell with opening through which conidia are produced
Pseudohyphac Connected yeast cells (blastoconidia) that resemble a hypha but contain

areas of constriction between adjacent cells

Sclerotic body (pl. , sclerotia)

Thick-walled, dematiaceous, muriform, rounded cells found in tissue
diagnostic for chromoblastomycosis

Septum (pl. , septa)

Cross-wall in a hypha

A round structure containing endospores characteristic of Coccidioides

Spherule S
species in tissue
Sporangiophore Stalk bearing the sporangium
Sporangiospore Asexual spore produced within a sporangium
Sporangium Saclike structure in which the asexual sporangiospores develop
Sterigmata Slender outgrowth of a cell bearing conidia
Teleomorph Sexual form of a fungal sporulation (perfect state)
Terminal Borne at the end of a hypha
Thallus (pl. , thalli) Vegetative growth of a fungus: includes an interwoven mass of hyphae
Thermophilic Fungi that grow at a high temperature

Vegetative mycelium

Hyphae produced on the surface or extending into the agar media

Enlarged or swollen cell, often at the end of a conidiophore or

Vesicle sporangiophore, which may also be within hyphae

Yeast Single-cell fungus that reproduces by budding or by fission
Zygospore A mucoraceous spore formed sexually by the union of two similar cells

«»anE
Media for the Identifcation and Isolation of Fungi
Medium Main Function
Ascospore medium, V-8 agar Ascospore development

Birdseed (niger) agar Demonstration of melanin in Cryptococcus neoformans

Brain-heart infusion agar with blood

Enhanced recovery of dimorphic fungi

Christensen urea agar

Differentiation of Trichophyton rubrum and T. mentagrophytes

CHROMagar Candida

Chromogenic mixture to identify Candida species

Cornmeal agar with Tween 80

Visualization of yeast morphology
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Media for the Identifcation and Isolation of Fungi

Czapek-Dox agar Identification of Aspergillus species
. Selective medium that contains chloramphenicol and
Inhibitory mold agar ..
gentamicin
Pigment development of Trichophyton rubrum and mold

Potato dextrose agar or Potato flake agar
morphology

el pid 0T

General purpose fungal growth medium (traditional formulation

Sabouraud dextrose (SAB) agar or Emmon’s modification)

Selective medium to inhibit saprophytic fungi (antibacterials

SAB agar with antibiotics such as chloramphenicol or gentamicin also included)

Slide culture (various agars) Study of microscopic structure

Trichophyton agars Differentiation of Trichophyton species
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Examples of Nucleic Acid Amplifcation Assays for Parasites
FDA-Approved/ Cleared Assay

Parasite Common Target (s) Specimen Type Available (Assay, Manufacturer)
rDNA, kinetoplastid .
Leishmania spp. | DNA, ITSI and ITS2 Whole blood, skin | ' s\ ART Leish PCR, U. S. Army)
scrapings, tissue
genes
Plasmodium rDNA Whole blood No

Spp.
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Examples of Nucleic Acid Amplifcation Assays for Parasites

Amniotic fluid, blood,
Toxoplasma cerebrospinal fluid,
gondii RE and BI genes tissue, whole blood, No
ocular fluid
Yes (FilmArray GI panel, BioMerieux:
E{ltam(@ba DNA Stool xTAG Gast.romtestmal Pe?thogen
histolytica Panel, Luminex Corporation: BD
MAX Enteric Parasite Panel, BD)
Yes (FilmArray GI panel, BioMeriux:
Giardia. YDNA, p-Giardia gene Stool xTAG Gast.rointestinal Pe'lthogen
duodenalis Panel, Luminex Corporations BD
MAX Enteric Parasite Panel, BD)
Yes (FilmArray GI panel, BioMerieux:
Cryptosporidium DNA Stool xTAG Gast.romtestmal Pa'lthogen
Spp- Panel, Luminex Corporations BD
MAX Enteric Parasite Panel, BD)
Cyclosporg DNA Stool Yes (F 1lmAr-ray GI Panel, BioFire
cayetanensis Diagnostics)
Vaginal, cervical and Yes (Aptlma' Trichomonas vagmal'ls
Trichomonas ) urethral assay, Hologic: Xpert TV, Cepheid:
. rDNA, B-Tubulin gene . . .
vaginalis (male) samples, urine, Solana Trichomonas assay, Quidel:
semen BD Max CT/ GC/ TV, BD)
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Caz g oy Jlil babesiosis Jsl o,

sl Slusl babesiosis glsil

3525 5w Lol 50 S (liee gl o 0aud Ul S aile ye 9 (3,8 Jlads YL o Guwes < Babesia microti

i deer ticks b obw b sloasS” Ixodes scapularis-complex 1 Jgore sla 86 «— o)l

Sl J8U e ail o 5SKisly o o8 )5l Lo ,a 5 Jlod jo Sigie 3l 5 505 olyee Jole <— Babesia duncani
ool Ixodes pacifcus b yé olow b a5 ]

a3 o Ixodes ricinus ] J56 <= Lg,l )0 ;0 b soee Jole <— Babesia divergens

b e Ixodes ricinus o1 J56 = Lg,l 10 550 oo (5155 505 Jele <— Babesia venatorum

«¥» 4y

S Ol g 039y (528509, oy 5l b ) Cewl Sosllae caiS plosl Leishmaniasis aseis sl y
Lo o Wi oo slaer el Dygoan 48 0l Ly (g slodised s e | 4055 5 b asS
asles eols S allugS yi> iy b ol o Schneider's Drosophila L. ,o L Novy MacNeal-Nicolle
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Morphology of Trophozoites of Intestinal Amebae
Size (i .
. . ize (in e Nucleus Peripheral | Karyosomal | Cytoplasm .
Species | Diameter or Motility . . Inclusions
Length) Number Chromatin | Chromatin | Appearance
10-60 pm: .
Hm Fine Small Erythrocytes
usual range, ) granules: - i occasionally
Entamoeba 15-20 pm P_rogresm_v | 1 Not visible I discrete: . in invasive
. . commensal | with hyaline, | . . usually suall Finely
histolytica/ E. . in unstained evenl usually forms:
: formtsover| fingerlike ; Sveny central but | granular . .
dispar pseudopods preparations | distributed ‘onall noninvasive,
20 pm for and uniform Oce(ii:ser(i tr?c Y contain
m;mswe in size bacteria
orm
Usually
. .. Small
5-12 pme L - i .
Entamoeba Hm notl)ilrlltr(r)ng;esséve linl\il(;lts:];isrllt;ie Similar to E.| discrete, Finely Bacteria
hartmanni |usual range, Y. i histolytica often granular
810 um | progressive | preparations cccentric
occasionally
. Coarse .
15-50 pms Slugglsh,. 1 Often visible| granules, Large, Coarse, Bacteria,
Entamoeba nonprogressive . - ed | irreeular in discrete, often yeasts, or
coli ~ |usualrange,| \ith blunt ; & usually other
20-25 um preparation size and g vacuolated ;
W pseudopods distribution eccentric materials
Sluggish, ..
. 6-12 ums usually ! YISlble . Large,
Endolimax nonprogressive occasionally in None irregularl Granular, Bacteria
nana usual range, “E thgblunt unstained Shga od Y| vacuolated
8-10 pm pseudopods preparations P
Large,
usually
centrals
surrounded
by refractile, .
820 pm: Sluggish, I Not usually achromatic | Coarsely Bacteria,
Todamoeba usuall visible in None canular yeasts, or
buetschlii | usual range, Honbro re}slsive unstained granules: vicuolate’ 4 other
12-15 pm prog preparations these materials
granules
often are not
distinct even
in stained
slides
2 (In
approximately
20% of
organisms, .
Dientamoeba only 1 nucleus Large cluster|  Finely .
fragilis is present) None of 4-8 granular, Bacteria
Nuclei granules | vacuolated
invisible in
unstained
preparations
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Differential Characteristics of Medically Important Haemophilus Species
Porphyrin X Factor V Factor Fermentation Hemolysis Catalase
PRy Dependent | Dependent of Sucrose Y
ngmophllus B 4 i B - N
influenzae
Haemoph_llus B + + _ + 4
haemolyticus
Haemophlll}s n _ + 4 + v
parahaemolyticus
Haemophilus ducreyi - + - - - -
Hagmophllus n _ + 4 _ v
parainfluenzae
Ha.emophllus n B + 4 i w
pittmaniae
Haemophilus ) n B n 4 4 N
paraphrohaemolyticus
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Most Frequently Isolated Gram-Positive Non—Spore-Forming Anaerobic Bacteria: Gram-Positive Cocci

Common Clinical

Species Gram Stain Colony Indole PYR Infections

Nonhemolytic: Infections in

Large cocci,

Peptostreptococcus often in gray with 3 3 abdominal cavity
anaerobius chains raised center: and female
sweet odor urogenital tract
Clusters or Small¢ dull
Parviomonas short chains: w " _ 4 Endodontic disease,
micra ) color: “halo peritonsillar abscess

<0.7 pm around colony
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Most Frequently Isolated Gram-Positive Non—Spore-Forming Anaerobic Bacteria: Gram-Positive Cocci

Pairs, tetrads, Small: whites Skin, soft-tissue,
Finegoldia magna | and clusters: ) ) - + bone, and joint
>0. 6 um convex infections
Small¢
Peptoniphilus “Clumps,” . . Predominant in skin
asacr;har(?l ticus pairs, or uniform: slight Usually+ - flora, decubitus
y tetrads yellow ulcers
pigment
L Infections in
Anaerococcus Clumps and | Nonglistening: B N abdominal cavity
prevotii tetrads gray: convex and female
urogenital tract
) Clumps and | Nonglistening:
A. tetradius p - +
tetrads gray: convex
Nonhemolytic: Skin, bone and joint
Staphylococcus Clusters and catalase and infections, rare
. not done not done ?
saccharolyticus tetrads coagulase cases of
negative endocarditis
«» 4§

:Erysipelothrix aseis gla 55

S8 (sl iged it Sl 518l gl 5 s

A 25 50 el 052 S a4 Congy mhans Dlges (958 el
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Differential Characteristics of Listeria monocytogenes and Erysipelothrix rhusiopathiae

Test

L. monocytogenes

E. rhusiopathiae

B-Hemolysis

+

Growth at 4°C

Catalase

Motility

Esculin hydrolysis

Gluconate utilization

Voges-Proskauer

] ]+

H2S in triple sugar iron agar
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Classifcation of Streptococci and Enterococci

Hemolysis Lancefield Group Species

B A Streptococcus pyogenes
B Streptococcus agalactiae
C Streptococcus dysgalactiae
D Enterococcus spp.

oory D Enterococcus spp.
Streptococcus bovis complex
D (reclassified into many new species,
as described in text)
None Viridans group
o None Streptococcus pneumoniae
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oxidationfermentative base- (PC) ,L5TP. cepacia ol lase Jlie (ylgicas w9 5\lo] P. acruginosa

(BCSA) B. cepacia ol |51 3 (OFPBL) 51 ;9:5Y- sl ol polymyxin B

sbap—sls )] 5 B cepacia uSleS calizs slael o pled Gln (095 ) b loordon (o553 B9) &2
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Differential Characteristics of Non-Fermentative Gram-Negative Bacilli Isolated from Clinical Specimens

Pseudomona | Pseudomona | Pseudomon | Acinetobacter | Burkholder | Stenotrophomo
s aeruginosa | s fluorescens as putida baumannii i cepacia nas maltophilia
Oxidase + + + - + -
Pyocyanin + - - - - -
Fluorescein + - + - - -
Glucose
L + + + + + +/—
oxidation
42°C + - - + +/- +/-
DNase - - - I+ _ n
+ (Purplish
Growth on ( | P
color on
MacConke + + + + +
MacConkey
y agar
agar)
Motility + + + - + +
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Neutropenia stratification | ANC(x10 9 /L) Clinical context Risk of infection
Mild 1.0-1.5 General good health Usually none

Associated disease,
debilitated, malnourished
Moderate 0.5-1.0 General good health Usually minimal

Associated disease,
debilitaed, malnourished
Severe <0.5 All clinical settings Moderate to severe

Minimal to severe*

Moderate to severe*

* Often because of co-existent acquired immunodeficiency
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