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INTRODUCTION -— Salmeneliae are motils gram-negative bacilli that infact or ¢ lonize a wide range of mammalian
hosts. They cause a numiber of characterstic clinical infections in humans inciuding:

& Gastroanteritis

e Enteric fever (systemic iliness with fever and abdomina symploms)

e Bacteremia and endovascular infection

o Focal metastatic infections such as csteomyelitis or ahscess

& Anasymptomatic chronie camer state

i5ns are discussed élsewhere, (Ses

Enteric fever is caused by Salmonelia iyphi and Salmoneiia paratyphi. The pathogenesis, micrabiology, epidemiology,
linical features, and ireatme 10 B gy

SRt o

Other Saimornealiz serolypes are collectively krnown as nontyrheidat salmonelas, Nontyphoidal salmonsiiae are
frequently 1solated from the stool of patients with gastroenteritis. The major issues moled in the clinical approach to
the finding of nontyphoidal Salmonefa in 5 stool culture will be reviewad here.

Detailed discussion of the microbioiogy andg epidermciogy of nontyphoidal saimonellae as wall &8s tha clinical featurag

and treatment of extraintesting! infection with nontypholdal saimoneliae are found elsewhere (See P

:

Acute diarhea is also ofien approached syndromically, without knowledge of the caus tve pathogen. Thig approach
diflers somewhat by age and setling and s discusse : i ; !

caemindi SENgs” and YA

d elsewhere. (See

it #ath aedle rdigen
10 agulbe o

EFIDEMIOLOGY - Nontyphiodal salmanshas are & major cause of diarrhes worddwide, In the United Siatas,
nontyphoidal salmonelicsis is the leading cause of foodbome CiSEE5E Salmonelia ententidis and Salmonells
typtumivrium are among the serotypes mpst frequently isolstad, Salmionelia 1s most com

monly associated with
0estion of nal s i ; V& also been iz it fresh
_ngestion of QDUetD{EMEQQELE{Id milk products., Hmygien _nontyphaidal salmonellas hawe also been associated with Jresh

produce. meats, and other foodEtu a5 Well o contact with pets and other animals, This Te discussed ir datail
elsewhere. (See "] ' : BlalE e o B SO0y}
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CLINICAL MANIFESTATIONS

Incubation period — Symptoms of Saimonels gastroentenilis typically cocur within 8 te 72 hours following exposure,
usually ingestion of contaminated food or water Howewer, longer incubation pericds hawe been reported in some
outbreaks, notentially as g result of EXposure to a lower bacterial dose 12

General features — Gastroententis due 1o salmoneliae is chinically indistinguishable fram gastroententis caused by
many other pathogens, Furthermare, enteric infection with nentyphoidal salmoneliae may be clinically mild or ewen
asymptomatic. which can cemplicate clinical decisions about treaimernt mlenentions. (See oy ;

below

The cardinal features include diarrhea. nauses vomiting, fever, and abdominal “ramping. A higher ingested dose of
bactera comefates with seventy of diarrhea, the duration of iliness. and weight foss [3]. Although there have been
descrptions of clinical tharacteristics associated with salmoneliosis (eg. "pea soup" diarrhea). there are no clinical
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characteristics that reliably distinguish Saimoneiis infection from other forms of gastroenteritis. The diarthea is typicalh
rot grossly bloody, although bloody stools can be seen, particularly amang chiidren [4.51

Other constitutional symptoms (fatigue, malzise, chills}, weight loss, ang headaches are also commonly described,

Course — Nantyphoida! Selmonella gastroenteritis is usually selflimited. Fewer generally resohes within 48 tg 72
hours, and diamhea within 4 1o 10 da: s [5E]

Mortality rates of0.5 1o 1 percent hawe been reported in citbreaks of 8 ententidis, bul these are most iikety
owrestimates since milder cases teng {0 be unrecognized (7.7

Complications/invasive disease — Fewer than 5 percent of individuals with documented Salmonella gastroenteritis
deselop bacteremia [£.9]. Bacteremia can lead to a wariety of extraintestinal manifestations such as endocarditis,
mycotic aneurysm. and osteomyelitis [10] Ty species. Saimonelia cholerassuls [iL12] and Saimonelis heidelberg
[13.74], appear to be more invasive than cthers. In addition, antibiotic resistant strains of 8. lyphimurium are associated
with a two- (o thresfold increase in the nsk of bacteremia [1. 1 e 2 b 2"

DIAGNOSIS AND EVALUATION — Nontyphoidal Salmonelis aastroenteritis is gererally suspected as part of the
difierential diagnosis of acute diarrhes, particulady when aucompanied by ahdaming cramping and fever or in the setling
of a community outbreak. The definitive diagnosis of Salmonslla gastroenteritis requres izolation of the pathogen in
stool cultures from such patients, although stoot cultures are not always warranted. Indications for stool cultures in 2
patient presenting with acute diarrhes include sewere Hness, immumcomproméséng conditions, and comorbidities that
increase the risk for complications: these indications are discussed elsewhers. Patients at the extremes of age are
mors likely to hawe complications in the selting of Salmonslia gastroententis. Blood culturas shauld generally he
obtained in such indiiduals, particulary if they remain il or fabrite by the time stoal culiure resulis retum. (See

tal Salmonslin rai- d :

and ‘Agproscn in

Laboratory isalation of salmonelize from stoo! usually requires a minimum of 48 hours, 72 bowrs 2 needad if overmgh
enrichment broth incubation is used i addition to primary plating of stoot samples. Salmonallae are gram-negative,
facultatively anaerobic Enterobacteracese, which are difierentiated from the normal grame-negatie fore of the intestinal
tract, in part, by the color of the colonies on indicator plates. The sensitivity and spscificity of single or multiple stoal
Sultures for diagnos’s of salmonellosis are unknown, Enrchment broths (tetrathionate or selenite] are used to facilitate
identification of Salmoneliz when low numbers of organisms are present. vernight incubation in these braths inhibits
the growth of Escherichia coli but not Salmonels Mighly sensitive muitiplex sucioe acd ampification fests are
commercialty available for detection of Saimoneila and other enteric pathogens in stogl samples, though their cliniea!
utifity and cost remain uncerain [13] {Sea ‘4o 1ol 3 N '

4} e o
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DIFFERENTIAL DIAGNOSIS — Most cazes of acute diarhes are due Lo infections. The other major causes of acute
infecticus diarrhea inciude Mruses (eg. norovinis, rotavirus, adencvnises . astrovirs other bacleris (eq Campyichatier,
Shigelia Shiga-toxin producing £, ooh, Vibro, Clostridium difficile), and protazos (eg. cryptosporidium, grardia,
cyciospera, entamosbas. it s dificult to distinguish infections caused by the diferant pathogens on the basis of clinical
features alone, but identifying a pathogen is not aiways warranted for clinic gl managamant. The diffcrentis! diagnosis
and approach (o acute diarmes are discussad in detail elsewhere. {See “Epnder o
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MANAGEMENT — The comerstone of therapy of Sympiomatic indivduals with Salmanelia gastroenteritis is
replacement of fluids ard elactrolyies. As noted abowe, the diness is usually seff-mited. in addition, the vast maionity of
Salmonelia infections are undiagnosed and are net associated with complications, Artimicrohial therapy (typically

fuorequinclones) may be waranted for those with sewere disease or rigk facters for immsie diseass.

Supportive management — The most crtical therapy in diartheal iliness Is hydration, preferably by the oral route with
solutions that contain walier, salt, ang Sligar. This is discussed in detail elsewhere, {See "Ar : b
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Antimicrobial therapy — Because of the jack of rapid diagnostic testing methods for enteric pathogens, decsions
about antimicrobial therapy are generally made empirically at the time that patients present. The following sections
discuss approach to antimicrebial therapy for ratients wha hawe documented Salmoneiia gastrointesting) irfection. The
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Food handlers and healthcare workers — Indivduals who work in food SLn o DB SoUTCes of oaimonella
outbreaks, and healthcare personnel could potentially transmit o palients with substantial comarbidity. It is reasonahle
and customary for such individuals to remain home from work whils gastroententls sympioms persist [33], since
organism excretion is more common and at higher lewels during active disesse Mowewer thera is no evdence that suc
indivduals ara a major source of cutbreaks whan asympiomalic, and there is no evdence that screening for
asymptomatic camiage in such individuals is effactive in reducing transmission. Hand hygiere and general infection
controf practices remain the most important aspects of presventing spread of Salmonalis,

n food senice are polential soure

Large numbers of asymptomatic transient Salmonells excreters are undoubtedly employed in the healthcars and food
industries worldwide for the following reasons:

e The initial episode of Salmonefia gastroenteritis may be clinically mild and remain undiagnesed

¢ The median duration of Salmonella excretion after gastroenteritis is fve waeks and excrebion is frequently episodic
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specific infected food handiers [57], Furthermore, fransmission from asymptomatic food handiers has only rarely been
documented [58.59]. One of these Outbreaks was in Amman, Jordan and ceoumrsd despite routine surveiliance of
Kilchen employees for Salmonels camiage [24]. Nosocomiai fecal-oral transmission is often related o poor
handwashing practices {30571 The importance of handwashing was illustrated in a foodborme outbreak of salmonellosis
among nurses; there was no fransmission to patients, presumably because of adherence to proper handwashing
procedures [£2],

i the United States, some states require cne or more negative stool cultures (more than 48 hours after discontinuation
of antibiotics if given) before such employses can retum to work, A similar approach may be locally mandated, or
instituted during outbreaks in daycare centars but scrupulous altentisn to proper infection control proceduras are most
mponant. While reassuring. a single negative stoo! culture does not ensure that the mndiridisal is no fonger shedding
[25]. Oktaining muiltiple negative stosl cultures from emplayees may be wamanted occasionally in indivduals whose
work requires direct handling of faod that is to be sonsumed withou! further cooking, or direct contact with infants or
Immunosuppes sed patients. Howeser, it does not seem reasonable to routinaly implerment this approach for employees
with lower rigk outupations. As national policy for these settings is not mandated, judgments based upan indiidual
employees and local health atrministration standards are appropriale.

INFORMATION FOR PATIENTS - UpTaDate offers tweo types of patient education materials, "The Basics” and
"Beyond the Basics.” The Basics patient education pisces are written in plain language. at the 5% 1o 5 grade reading
level, and they answer the four or five key questions a patient might hawe abeut g given condition. These apicles are
best for patients who want a general ovendaw and who prefer short, easy-to-read materials. Beyond the Basirs oatient
education pieces are longer, more soshisticatad and more delailsd, Thess articles are wnlten at the 101 to 129 grade

reating lewel and are best for atients who want in-depth information and are comfortable with some medical jaroon,
jarg

Here are the patient education articles tha: are relewmnt to thig pic. We encourage you 1o pant or e-mail these tapics
to your patients. (You can alsc locate patieni education articles an a vaniety of subjects by searching on "patient info?
and the keyword(s) of intergst.}

® Basics fopics (see "5

SUMMARY AND RECOMMENDATIONS

e Enieric faver is caused by Saimenelis tyohi and Salmonella paratyphi. Other Salmonelis serolyoes are callectiely
known as nontyphoidal sal icrellae and are frequently isolated from the stool of patients with gastroenteritis.
Salmonelia infection is moest commenly associated with ingestion of perdiny, eggs. and milk products, but many
other food products and animal comiacts are also sources of infection. These are discussed in detail elsewhere,
{Sea "RMorn i ' ; A 5EChon on Epdemin 3
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s Symptoms of Saimonelia aasiroentantis typically cccur within 8 to 72 hours following exposure. Tre cardiral
features include diarheas. nauses. vomiting, fever, and abdaminal cramping, and are usually seif-limited, Fewr
generally rasolves within 48 to 72 hours. and diarthes within 4 t5 10 days. (See i il abowe, )

¢ Nontyphoidal Salmonelia Qastroenteritis s generally suspected as par of the diflerential diagnosis of acute
diarrhea, particularly when accompanied by abdominal cramping and fewr or in the setting of @ community
outbreak. Gastroentertis due {0 salmaoneliae s chnically indistinguishatle from gastroenteritis caused by other
pathogens, and definitine diagnasis requires isolation of Salmanella on stool cultures Howeer, ideritifying a
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