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GRAM-NEGATIVE ENTEROBACTERIACEAE

CAUSING GASTROINTESTINAL INFECTIONS
('« Enterobacteriaceae family members are ubiquitous |

organisms and are part of the normalintestinal flora f « Enterobacteriaceae are moderate-sized non spore forming Gram-negative,
of most animals, including humans. facultative anaerobic rods.

¢ Some organisms (e.g., Salmonella serotyp ﬁ  All members ferment glucose, reduce nitrate, and are catalasepositive, but they are
species( Yersinia pestis) are always
associated with human disease. = |° Most members grow readily on nonselective (e.g. blood agar) and selective
s @ (e.g. MacConkey agar) media, which is important for stool and blood culture diagnosis.

e Others (e.g., Escherichia coli, Klebsiella pneumoniae,
Proteus mirabilis) are members of the normal
commensal flora that can cause opportunistic

+ Selective and differential media, such as MacConkey agar, help separate lactose

fermenters from non-lactose fermenters.
e

2 . =LACTOSE FERMENTERS . NQN-LACTOSE FERMENTERS
infections. . olonies on MacConkey agar) ‘ (@ colonies on MacConkey agar)
e Other commensal organisms can become pathogenic = Escerich ia coli . | Salmonella
when they acquire virulence genes (e.g., E. coli) Klebsiella ’ Shigella
Enterobacter Yersinia
| Proteus
B8 2 7
BIOCHEMICAL IDENTIFICATION ( MOTILITY ) ( ( MODEREIABORATORY IDENTIFICATION
(May include)

* Most Enterobacteriaceae * Modern laboratories often use

* Carbohydrate fermentation are motile (coated with (automatedidentification
« Indole production flagella), with the 4 systems, MALDI-TOF MS,
« Urease activity exception of some ml molecular assays, and
« Citrateuse common genera culture-based susceptibility
(e.g., Klebsiella * Klebsiella testin
« Motility o g + Shigella =09
. i Shigella, Yersinia). -J&
« Hydrogen sulfide production « Yersinia
N S N
~ COMPARISON OF COMMON ENTEROBACTERIACEAE
Feature Escherichia coli  Klebsiella pneumoniae ‘ Enterobacterspp. | Salmonellaspp. | ' Shigellaspp. Yersinia spp. Proteus mirabilis
Lactose Fermentation | Lactose fermenter Lactose fermenter ‘ Lactose fermenter | Non-lactose fermenter = Non-lactose fermenter = Non-lactose fermenter | Non-lactose fermenter
(on MacConkey agar) | (pink colonies) (pink, mucoid) J (pink) | (colorless) (colorless) (colorless) ‘ (colorless)
Motility Motile Non-motile Motile Motile Non-motile Non-motile Motile
| _ | Gtare) |
[JH3S Production x - - ‘ - | ’ - - . i
Indole Production = - — =
cion | @ o -
Urease Activity J - + =/+ _ - - +/- | +
Citraté Utilization - + [ ' + _ - _ + 4 +
Typical Habitat ‘ Human & animal Human Environment, Human & animal Animals, humans ‘ Human & animal
— ‘ intestine Et&sp\n_g ~ hospital intestine (some species) intestine
’ . UTls, diarrhea, Pneumonia, UTls, UTls, sepsi o] Gastroenteritis, F Yersiniosis UTls, struvite
\. Associated Disease sepsis, neonatal sepsis “hosocomi q;:: hoid fever, B“'“:_'V%@ (gastroenteritis, stones, wound
L meningitis infections bacteremia (shigellosis) Elagug - Y. pestis) i infections

ANTIGENIC S CTURE OF ENTEROBACTERIACEAE: O, K, AND H ANTIGENS

3 * The O antigen (somatic) is the outer polysaccharide

component of lipopolysaccharide and is useful for
serologic classification.

©AnTIGEN (Somatic) R
Outer polysaccharide (LPS)
component of
lipopolysaccharide (LPS).
Useful for serologic

classification.
g — — W

.NTIGEN (Capsular) ‘

O antigen

Lipid A « The K antigen is the capsular polysaccharide antigen
and can contribute to immune evasion and virulence.
Outer
membrane

% + The H antigen is the flagellar antigen and is present in

Capsular polysaccharide
motile organisms.

antigen. Can contribute

Periplasmic
space

Peptidoglycan |

to immune evasion and
JVirulence. Iniey ZAN remains important for organisms such as
membrane ; Imonella, Shigella, and some diarrheagenic E. coli
. strains.
NTIGEN‘(FlageIIar) —_ Cytoplasm &
Flagellar. antlgfen. Nucleoid 7, TN + Antigenic variation of these antigens helps these
Presel?t in motile ‘Q' organisms evade host immune responses and
organisms.  Flagellum complicates epidemiologic classification.
(H antigen)
A
N =)
WHY ANTIGENS MATTER EXAMPLES OF SEROTYPING
- Sa Shigella E. coli
UsesOand H imarily O (O,H,and K
antigens antigel "~ antigens used in
- B (e.g., S. Typhi (e.g., S. flexneri pathotype typing
Help bacteria Aid in epidemiologic Important for vaccine 09, H:d serotypes) e.g., 0157:H7)
host i ne tracking and outbreak lopment and |
responses investigation i ‘




MAJOR VIRULENCE FACTORS

* Many Enterobacteriaceae are but pathogenic strains acquire

. ” or lipid A of lipopolysaccharide, is shared by aerobic Gram-negative rods
and can trigger fever, inflammation, shock, and disseminated intravascular coagulation.

. - protect organisms from phagocytosis and may interfere with

© complement-mediated killing.

T . ‘s allow organisms to bind host epithelial surfaces and are essential for
colonization of the intestinal tract.
—;—9

@ o EXOEOXIRS, including enterotoxins and Shiga toxins, explain many of the diarrheal

syndromes caused by these organisms.

* Antimicrobial resistance and resistance to serum killing.

virulence genes that allow them to attach, invade, produce toxins, or survive host defenses. |

LIPOPOLYSACCHARIDE (LPS)

O-antigen
(outer polysaccharide)

Core polysaccharide

——— Lipid A
(endotoxin)

OUTER
MEMBRANE
S S
qlfn"'xn'n"r‘l‘n’rﬁf.'n' [TITHIT 1. INneR
. [ LU T MEmBRANE
CYTOPLASM

ESCHERICHIA COLI

GASTROENTERITIS EXTRAINTESTINAL INFECTIONS

fever,

—

ENTEROTOXIGENIC E. COLI (ETEC)

e E. coli is the most common and important member of the E. coli

genus Escherichia. (bacterium) e ETEC is one of the most common causes of bacterial ﬁ CONTAMINATED

i i i i i i FOOD

* This organism is associated with a variety of diseases, SSiphedfodad uﬂo&nmand S -

’ 4 -5 B e S P cause of (faelSHSEiarHEaNy

including gastroenteritis and extraintestinal infections,
e The strains of E. coli that cause gastroenteritis are o ltis usually acquired by ingestion of contaminated

subdivided into a number of groups: enterotoxigenic, . food or water.

enteropathogenic, enteroaggregative, Shiga toxin- t Fimbriae R

i i i o i A (adhesins)

PrSIECIR g ORNSN\C: PR (RS = ® Disease is mediated by bacterial attachment to the
o Escherichia strains possess specialized virulence «— Flagella small bowel by colonization factors followed by

factors: SEESINS 2nd EXGIOKINS. el production of enterotaxins. Y
& \ OF SMALL BOWEL

ASSOCIATED DISEASES | . a . (ay colonization
® The diarrhea is usually watery and non-bloody, with factors)

abdominal cramps, nausea, and sometimes low-grade
NS ——

o ETEC causes disease Witholt prominent tissuelinvasion,

which explains the absence of dysentery in typical cases.

Bl ENTEROTOXIN
* PRODUCTION

WATERY DIARRHEA
/ Urinary fract ?{cemia PAeumonia (non-bloody)
\ mf ions (meonates)
- — J |\7 -
( PATHOTYPES OF DIARRHEAGENIC E. COL/ ] f VIRULENCE FACTORS IN E. COL/ )
Pathotype Abbreviation Key Virulence Factors | Typical Clinical Features monly Affects | ADHESINS
F & ’ 5 | ' W . B 1 (Fimbriae)
Enterotoxigenic E. coli ETEC C°‘°:§'r;;ﬁf:;?ﬁ3;’ riae), All ages, travelers, * Attachment to
| heat-stable toxin (ST) traveler's diarrhea developing countries intestinal epithelium
Entero, ic E. coli EPEC Attaching and effaci Watery diarrhea (infants), :
pathogen ot ‘ voslltia Infants and children EXOTOXINS
i ok o i e e enca b I e * Enterotaxins (ETEC)
nteroaggregative E. coli | EAEC e ‘ Persistent watery diarrhea = = :::n;:swg * Shiga toxins (STEC)
Shiga taxin-producing E. colf | Shiga toxin (Stx1, Stx2), ' A
‘ LEE pathogenicity island |  Bloody diarrhea, HUS All ages J
Enteroinvasive E. ¢ ! plasmid ' Dy y-like illness ; |
Shigella-like invasion | (bloody diarrhea) Developing countries \
*HUS = )

* ETEC prodiuces HeatiIaBle oK) RESESIBBIEREN, or both. (~ HEAT-LABILE TOXI HEAT-STABLE TOXIN (ST) ) NET EFFECT (BOTH TOXINS)
* Heat-labile toxin is functionally similar to cholera toxin and Similar to cholera toxin > Ll

2 0 3 o H,0 ntestinal lumen

increases intracellular cyclic AMP. '-e’

\ GM1 \:T o3 Guanylate I

* Heat-stable toxin increases cyclic GMP and promotes intestinal @ receptor 2:1:5;? HCO

fluid secretion; more commonly responsible for severe disease. Fyvqjieiriie v:j ﬂwmmwm’ [wr w FEr R b [ S e e e e e

AARIAR L 100 I ARG A B RALL sunwhw&_, MR

* Both mechanisms result in impaired absorption and increased Intestinal epithelial cell| Intestinal epithelial cell

secretion of water and electrolytes into the intestinal lumen. =y | T ¥ v . 0 Q

T e D + Adenylate cyclase J t Guanylate cyclase |
 Clinically, this produces watery diarrhea that can resemble d
i ) E fimi ATP ——> cAMP GTP— cGMP ¢
mild cholera but is usually self-limited. t Wapaited alliortion
+ CFTR activation [t cFR ac\ivationj 3 h
: o Increased secretion
t Secretion of CI-, HCO,, and water ‘ t Secretion of CI~, HCO;", and water of water and electrolytes
+ Absorption of Na* and water ¥ Absorption of Na* and water T_(_
‘ l‘ Watery diarrhea
|_A__ p _»/\




e EPEC is an important cause of dnarrhea in
3, especially i vel s,

® Posses a cluster of virulence genes located
on a chromosomal pathogenicity island
called the
(LEE).

O
® |t causes disease by attaching to
@enterocytes and producing attaching and

effacing lesions.

ENTEROPATHOGENIC E. COLI (EPEC)

THE LEE PATHOGEN!CITY ISLAND

——{ - ———

LEE1 LEE2 LEE3 LEES
LEE encodes proteins for adhesion, type lll secretion
system, and effector molecules.

ATTACHING AND EFFACING LESIONS
Attaching

EPEC

Effacing |

® These lesions are associated with loss of
microvilli and disruption of normal
absorptive function.

® transmitted by fecalsoralexposure to

contaminated surfaces or food products.

® The diarrhea is usuallyfiwatéry and may be
prolonged in infants.

® Most infections resolve after a few days;
persistent diaﬁw '
can occur.

® Unlike ETEC, EPEC disease is mainly due to
epithelial injury and altered absorption
rather than classic enterotoxin production.

Loss of
1 microvilli

Disruption of normal
absorptive function

TRANSMISSION

&\ &

Fecal Contaminated Contaminated
. contamination surfaces food

“Ingestion
(fecal-oral route)
=

® STEC, also called verocytotoxin-producing E. coli (MRE@) or
enterohemorrhagic E.coli [EHEG), when associated with
hemorrhagic colitis, is an important cause of bloody diarrhea.

® Disease is strongly associated with Shiga toxins, especially
Stx1 and Stx2.

Undercooked Unpasteurized Contaminated Persm—topuson
I

Cattle
o s L (reservoir) beef products fruits and
® |mportant reservoirs include and transmission may veguiabie
occur through undercooked beef, unpasteurized products, — g
CLINICAL COURSE

contaminated fruits and vegetables, or person-to-person
spread.

¢ The most associated with sever human
disease is

’ g Splyeta ; Abdominal Watery Bloody  Hemorrhagic

® The illness often begins with abdominal cramps and watery cramps diarrhea  diarhea  colitis

diarrhea that can progress to bloody diarrhea and ; |

hemorrhagic colitis N\Y/\’\ Shiga toxins (Stx1, Stx2) ,‘:; =

' inhibit protein synthesis KEY POINT

® Fever may be absent or low-grade, which can help i cell injury and death & w i

distinguish rom some invasive bacterial dysenteries. : e e

COMMON SEROTYPE

0157:H7




ENTEROAGGREGATIVE E. COLI (EAEC)

e EAEC is associated with acute or persistent AGGREOATIVE ADHERENCE (STACKED-BRICK PATTERN)

diarnhea; especially in children and
immunocompromised patients.

e |t adheres to intestinal epithelial cells in an

aggregative, stacked-brick pattern.

Intestinal
e EAEC may produc epithelial
inflammatory injury, and toxins that L cells
contribute to prolonged disease. ( )
. vae clinical illness is commonly“_ - S 30 :: 3\ Mucus O' .G @ e @0
diarrhea, ofténwithféver, nausea, vomiting, ".‘a =3 biofilm .‘.O @o injury @ .°o Toxins
-
and abdominal pain. @5 ‘
—— \ e e A
® EAEC is important becau IM‘ can [ IMPACT )
contribute to nutritional compromise and
growth effects in vulnerable children. g
compromise
and growth
effects in
: ; vulnerable
Watery  Fever Nausea Vomiting Abdominal children |
diarrhea pain
\ : I —— .
A *

STEC COMPLICATIONS AND MANAGEMENT

} WOQMPLICATION) HEMOLYTIC UREMIC SYNDROME (HUS] D ' MANAGEMENT

* The most feared complication of STEC infection is hemolytic uremic syndrome, o Antibiotics and antimotility agents are
‘ especially in children younger than 10 (5-10%) and older adults - ‘ generally avoided when STEC infection
| R e ———
_STX2 preferentially. early intravenous fluids may reduce
* HUS is characterized by microangiopathic hemolytic anemia, Grenal failure risk in children with STEC Exryint
thromboc ia, and acute kidney injury. P T o Intravencus
P ﬁom! a,- B e !E‘L " - 0157 infection. fluids may reduce
Microangiopathic mrombocywpenia Amlelud\ey renal failure risk in
hemolytic anemia injury children (STEC 0157)
OUTCOMES
* Resolution of symptoms occurs in uncompliated disease aftays in * Diagnosis requires detection of Shiga
most untreated patients; however, death can occur in 3% to 5% of patients with toxin or Shiga toxin genes, often
HUS, and severe sequelae (e.g., renal impairment, hypertension, CNS combined with culture for
manifestations) can occur in as many as 30% of HUS patients. epidemiologic investigation.

Renal Hypertension CNS
impairment manifestations Stool Shiga toxin Shiga toxin Culture

. - S— — sample detection gene (PCR) {epidemiclogic
( Severe sequelae in up to 30% of HUS patients j investigation)




ENTEROINVASIVE E. COLI (EIEC)

¢ EIEC causes an invasive diarrheal iliness PATHOGENESIS OF EIEC
gsambling shigellosis.
Ingestion of Bacteria reach Invasion of Intracellular ‘
® [tinvades and replicates within cqloni contaminated the colon colonic epithelial replication and
epithelial cells initially producing watery food or water cells cell damage ‘
diarrhea.
Miarrhe o ‘ ' 75 %

A minority progress to dysenteric form

with fever, abdominal |
and bloody or mucoid diarrhea, g

EIEC is less commonly identified than

|
!

u‘wy (m%mu iy
ale s’

other diarrh ic E. coli pathotypes in
routine clinical practice. CLINICAL SPECTRUM
* |Its pathogenesis is important because it ritiol wetery * Fever
shows that not all E. coli diarrhea is diarrhea A minority progress to « Abdominal cramps
toxin-mediated or watery. (most patients) = dysenteric form >« Tenesmus
- * Bloody or mucoid

diarrhea

/J(,ie\\S “j,kn\l.i(\-
SALMONELLA SPP

Imonella are Gram-negative, facultati bi = T ) ' SALMONELLA: KEY FEATURES
rods within Enterobacteriaceae. ‘ 3

a ; bacteriaceae ‘
1 facumi‘; ! family
anaerobic rod ” i I P ‘

® Clinically [ lla infections are divided into
non-!ypholdal Salmonelia gastroenteritis and

yp enteric fever.

o Non-typhoidal Sal n ly causes
foodborne gastroenteritis.
NON-TYPHOIDAL SALMONELLA TYPHOIDAL SALMONELLA

pans. R B i
? Yphiand PRI (GASTROENTERITIS) (ENTERIC FEVER)

enteric fever, a s ic febrile i S.

 This classification is itis ¢ [Foodbome Mnees * Systemic febrile illness

and enlenc fever drfhr in pathogenws. clinical course, * Caused by S. Typhi
® and S. Paratyphi

PATHOGENESIS

* Salmonella infection begins after ingestion of 1. Ingestion of 2. Passage through 3. Invasion of intestinal 4. Survival within 5. Dissemination beyond
contaminated food or water, or feco-oral spread contaminated the stomach mucosa via M cells macrophages. intestine (in some
in children. Thg' food or water over Payer patches infoctions)

* The bacteria pass through the stomach and
invade the intggtigglnucgss. especially through
b T T
Salmonella @Kmn mac!
allowing dissemination beyond the intestine in
some infections.

L2 R

* Non-typhoidal Soimonella usually causes Systemic spread may involve: [

locglized intestinal inflammation, whereas * Bloodstream (bacteremia)

typhoidal strains are adapted for systemic spread. 1 ay . ae 4 ‘
| & Endi i and infi: L . . . ’- ) 2 . . ) . % m
2 e ¥ - B~} K ; oo ‘
el “ X . Ibladder
[ LAMINA PROPRIA ‘% '
| @
EPIDEMIOLOGY
¢ Salmonella can colonize virtually all animals, including poultry, reptiles, RESERVOIRS

livestock, rodents, domestic animals, birds, and humans.
+ Serotypes such 2 Slmonll Tphi nd Saimonel argyhi s il % e m G
adapted to humans and do not cause disease in nonhuman hosts. 4
T 4 T Roptiles Livestock

Salmonella Typhiand Salmonella Paratyphi can survive in the gallbladder (turties, snakes) (cattle, pigs)
and establish chronic carriage (chronic colonization).

Poultry
Salmonella Typhi infections occur when food or water contaminated by L ﬂ 9 ?
infected food handlers is ingested.
Birds Humnans

o The TR for Soi lla Typhiinfecti ‘@nliu other Rodents mn"'w'“c
serovars), so W cats)
Contaminated food Infected food handler Low infectious dose CHRONIC CARRIAGE

(person-to-person

spread common)

or water (shedding in stool) S Typhi and
" 3 i @i
S. Paratyphi can

ard - persist and be shed
3 in stool for months
to years.

NON-TYPHOIDAL SALMONELLA GASTROENTERITIS

* Non-typhoidal itis is Wy iated CLINICAL FEATURES
with contaminated poultry eggs, meat, reptiles, and cross-contaminated
foods.

* Symptoms usually include bloody diarrhea,
fever, nausea, and vomiting.

 The incubation period is commonl nd illness is

often self-limited.

| cramps,
—_—

| @

* Stool may be inflammatory, and @can occur, especially in Non-bloody Abdominal Nausea
infants, qlder adults, and immunocompromised patients. diarrhea cramps & vomiting

* Most uncomplicated cases are treated with fluids and supportive care,
while antibiotics are reserved for severe disease or high-risk patients.

SOURCES Treatment

lliness usually self-limited

’ (hours to a few days) — Fluids & Antibiotics for
® @ & - bl Do %
ient:
Cross-contamil ‘ ﬂ s

Reptile
ptiles




ENTERIC FEVER

* Enteric fever is caused by Sali lla Typhi and Sal Il PATHOGENESIS OF ENTERIC FEVER
Paratyphi 4.8,C (Typhoid and Paratyphoid fever respectively).
1, Ingestion of 2. Passes through 3. Crosses intestinal 4. Engulfed by 5. Transported to

* The disease is endemic in Africa, south Asia and Latin America. contaminated stomach epithelium (via M cells macrophages organs and replicates
food or water

* Itis acquired by ingestion of food or water contaminated
with human feces.
—_——

* The bacteria pass through the cells lining the intestines and H =
are engulfed by ges. They repli after being 1
transported to the liver, spleen, and bone marrow. \

* The illness is systemic and typically presents w

ingestion with sustained fever, headache, malaise, and
sometimes fose-colored spotg), followed by Gl symptoms. . =

* Typhoid fever often produces fever lasting more tha

days and may reach 39 to 40°C. Sustained fever, Fover often
S headache, molaise, >3 day,
* Diagnosis is often by blood culture early in disease, while Sometimes rose- P 3 i may reach
stool culture may become positive later ‘ coloredpots (R : 39 10 40°C
Ingestion  10-14 days

(incubation period) .
-

| I

Systemic illness begins

DIAGNOSIS, TREATMENT, AND PREVENTION
CLINICAL AND PUBLIC-HEALTH APPROACH

DIAGNOSIS TREATMENT PREVENTION (FOOD SAFETY) R EVENTION

Stool culture i useful First-line treatments often include: Ao
for suspected pon; ‘B2 - safe food handiing + Safe water
typhoidal Salmonella « Ciprofioxacin o <
gastroenteritis. (for susceptible strains) ]
+ Cooking poultry and [L:"
Wood cuutis eggs thoroughly ) % ﬁ + Sanitation
important when + Azithromycin
em_gnLevs@ + Avoiding cross-
invasive Saimanella X contamination 3 dsntiication;of
infection is suspected. * Ceftriaxone cariers
=
+ Antimicrobial susceptibility { L 5 Proes sanitation
testing is important Treatment choice depends on: Q:-j
because resistance * Susceptibility pattem = B
affects treatment * Severty of Bness =
choices. * Patient factors (age, pregnancy, »‘ + Clean drinking water
allergies, local resistance)

SHIGELLA SPP

* Shigella are ile highly infectious G gati SHIGELLA: KEY FACTS TRANSMISSION
rods that cause shigellosis or bacillary dysentery.
==

Humans are the only reservoir, and transmission
occurs by fecal-oral spread.

* Nonmotile

* Gram-negative rods

Shigella has a very low infectious dose, so person-to-

person transmission is common. + Highly infectious Susceptible
« Outbreaks occur in childcare centers, institutions, « Cause shigellosis Fecal-oral spread )

households, and settings with poor hygiene or (bacillary dysentery) (very low infectious dose)

sanitation. -

« Humans are the only Outbreaks .
* The major species include S. dysenterigs, reservoir ::‘*’"""""‘ "":::I“"“"
i : 3 iseholds, Settings with poor
S. flexneri, S. boydii, and S. sonnei. T nitSlion

ool L
SHIGELLA PATHOGENESIS Al CLINICAL MANIFESTATIONS

1. Ingestion of 2. Survives gastric | 3.Reachescolonand | 4. Enterseptihelialcells ' 5. Replicates in the host 6. Spreads from cell
contaminated acidity better than invades colonic through M cells and cell cytoplasm to cell, evading
food or water many enteric induces uptake immune clearance

organisms

MECHANISMS AND-EFFECTS CLINICAL MANIFESTATIONS VIRULENCE FACTORS
« Invades the colonic mucosa and spreads from cell to cell, « Shiga toxin, : Possible SIS
replicating in the host cell cytoplasm, evading immune .
cloarmor: + Abdominal cramps. from S. dysenterioe HUS
type 1, can contribute
* Invasion causes mucosal ulceration, intense inflammation, o Fever to severe disease and (Hemolytic Uremic
and exudation of blood and mucus. HUS. Syndrome)
Ulceration * Ternsmus | ‘-?\
Tig'e
« Frequent small- J
volume stools

gg . - .:.é-

Shiga toxin Endothelial Microangiopathy
(Stx) cell damage -+ HUS

SUMMARY: SHIGELLOSIS (BACILLARY DYSENTERY)

it J-ad g = S5

Highly infectious Very low infectious dose Focal-oral spread



SHIGELLOSIS - DYSENTERY SYNDROME

* Shigellosis may begin 1-3 days after ingestion CLINICAL PROGRESSION CARDINAL FEATURES |

with watfary dm'ﬂ!ea but can progress to Ingestion of Incubation Initial watery Progression to Fever Abd I I Te
bloody diarrhea with mucus. contaminated period diarrhea bloody diarrhea
o Cardinal features include fever, abdominal pain, food or water 1-3days with mucus

malaise, and tenesmus.

* Abundant neutrophils, erythrocytes, and
mucus are found in the stool.

* Mild disease may resolve with fluids and L -
supportive care, but antibiotics can shorten _
iliness and reduce transmission when indi d === OIS
(ciprofloxacin, azithromycin, or ceftriaxone).
S B : Mild disease | Antibiotics (when indicated) Antimotility agents
* Antimotility agents should be avoided because : P el L idad

they may worsen invasive diarrhea. transmission because they may

o Ciprofk i ‘) worsen invasive

[
— — diarrhea.,
ﬁ * Azithromycin —
* Ceftriaxone Q

ICA AND YERSINIA PSEUDOTUBERCULOSIS

YERSINIA ENTEROCO

1

® Yersinia enterocolitico and Yersinio pseudotuberculosis can cause SOURCES AND TRANSMISSION PATHOGENESIS AND DISEASE

ga: il inal di inh ZOONOTIC TRANSMISSION

Animal reservoirs . Ingestion of Invasion of Terminal ileitis and

e Yersinia infections are often oonotic and are iated with (pigs, cattle, m Human e TR et

contaminated water and food, especially pork products. rodents, etc.) (especially infection food or water lymphoid tissue lymphadenitis

e 8 uct (Peyer patches)

® Incubation period of 1to 10 days (average, 4 to 6 days), and disease ’1" T § — g — P

can last as long as 1 to 2 weeks. :.f{f‘—" ] %
® Y enterocolitica can grow Wﬁiﬁh is an g ! "4‘.1[. @

important food safety point. = % -
# The organisms canl i tinal lymp) issue and cause IMPORTANT FEATURES

terminal ileitis and mesenteric lymphadenitis.

B —— _— . .

Can grow at Incubation period

* Because of right lower quadrant abdominal pain, Yersinia infection refrigerator 1-10 days Right lower quadrant abdominal pain —

can clinically mimic acute appendicitis in children (pseud, dicitis). temperatures (average, 4-6 days) Mimics acute appendicitis in children

at (h—rt) (pseudoappendicitis)
* &
>

CLINICAL DISEASE, DIAGNOSIS, AND TREATMENT

CLINICAL DISEASE DIAGNOSIS TREATMENT KEY POINTS
o Ener May req:;ire stoolculture th_ Most infections are self-limited. v Z ic infecti iated
. appropriate laboratory suspicion 3 with contaminated water and
+ Abdominal pain because Yersinio may need special Supportive care food, especially pork.
o Diarrhea culture conditions.
m——

~ +/ Can grow at refrigerator
J @ m temperatures.
Hgg' ¥ 4
S

L 4 Cause terminal ileitis and
Older children and adults Bost, mesenteric lymphadenitis.
Ye ia ent it
(Yersinia enterocolitis) Selective media S— +/ Right lower quadrant pain
sample (CIN agar, MacConkey S A mimics appendicitis
\ * Right lower quadrant pain t 25-28°C) may require antimicrobial =
. & agar a PR (pseudoappendicitis).
* Mesenteric adenitis L, apy-
. 4 Microscopic appearance i = v/ Incubation: 1-10 days
* Resembling appendicitis < : E (average, 4-6 days).
& = i & e Hliness lasts 1-2 weeks.
® Cronob sakazakii (formerly Ente kazakii) SOURCES AND ENVIRONMENT CLINICAL MANIFESTATIONS

4 i

of special importance

in neonates and young infants.

. lmﬁrtant cauie o-f neonatal gastrointestinakand p ‘ i SQJ; ’g %&
Soill Water Plants

isanE .
Naturally found in the environment. Infection can present as:

* Cronobacter is naturally found in the environment and is

particularly good at surviving in lowsmaisture, dry foods, E‘::“’;:"‘
such as %omd infant formulalwilk. herbal teas, and
starches.

Survives well in low-moisture, dry foods

* Infection can present
eﬂtemcoli‘ﬁ;. or severe systemic illness.

* Premature infants, low-birth-weight infants, and 'OD

P areatg risk. Z
. P jon i on safe preparation, ge, and = 1
handling of powdered infant f I pecially in Powdered infant Herbal teas Starches Premature Low-birth-weight Immunocompromised
neonatal units. formula / milk infants infants neonates
PREVENTION: SAFE PREPARATION, STORAGE, AND HANDLING OF POWDERED INFANT FORMULA
1. Wash hands 2, Clean and sanitize 3. Use safe water 4, Follow manufacturer's 5. De not prepare 6. Store formulain a 7. Discard prepared formula
thoroughly equipment and (beiled and cooled instructions for formula in advance cool, dry place left at room temperature
= surfaces or per guidelines) preparation = p—— > 2 hours
- 1
» .

Cronobacter infections are rare but can be life-threatening in neonates and young infants. Strict adh to safe preparation and ing C ”igh."i“‘ groups: premature infants, low-birth-weight infants,
ices is i ially in units, and imrr d

P Y

P



