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Staph\lococcus aureus È



GURXS A VWUeSWRcRccXV (GAS) GUaP VWaLQ

BeWa-hemol\Wic, golden colored colonies on blood agar.b

 

One of Whe mosW common caXses of infecWions in hXmans. The main habiWaW is Whe anWerior nares in hXmans and as a coloni]er of hXman skin. S. aXreXs has seYeral imporWanW Wo[ins WhaW

faciliWaWe disease, inclXding Wo[ic-shock sXperanWigens. S. aXreXs can caXse disease almosW an\Zhere in Whe bod\, bXW mosW commonl\ associaWed ZiWh pXrXlenW abscesses. To[in-

mediaWed diseases inclXde food poisoning, Wo[ic shock s\ndrome, and scalded skin s\ndrome.b

 

MeWhicillin-resisWanW sWaph\lococcXs aXreXs (MRSA) is an imporWanW commXniW\ and nosocomial-acqXired paWhogen WhaW is associaWed ZiWh higher morbidiW\ and limiWed WherapeXWic

opWions. AnWibioWics ZiWh MRSA acWiYiW\ inclXde: TrimeWhoprim-SXlfameWho[a]ole, TeWrac\clines, Clindam\cin (Yariable), Vancom\cin, DapWom\cin, Line]olid, TelaYancin, CefWaroline

Coagulase negatiYe staph\lococci (CONS) È

CONS are an abXndanW habiWaW of Whe normal microbiome of Whe skin and Wo a lesser e[WenW, mXcoXs membranes. InfecWions in hXmans XsXall\ resXlW from oneËs oZn ×ora dXe Wo

breakdoZn in Whe naWXral barriers and defenses. Man\ sWrains are capable of forming bioÖlms WhaW faciliWaWe persisWence. MosW common infecWions inclXde prosWheWic joinW infecWions,

InWraYascXlar caWheWer relaWed infecWions, and endocardiWis. CONS Wend Wo haYe more inherenW anWimicrobial resisWance, and beWa-lacWam resisWance is common. InfecWions are WreaWed

ZiWh anWibioWics similar Wo Whose Xsed for MRSA.b

 

NoWable species are:b

1. Staph\lococcXs saproph\ticXs: One of Whe common caXses of Xrinar\ WracW infecWion in Zomen.

2. Staph\lococcXs lXgdenensis: Technicall\ CONS bXW has YirXlence facWors WhaW make iW mXch more like S. aXreXs in Whe clinical diseases iW caXses.b

SWUeSWRcRccL 

GUaP-SRVLWLYe cRccL WKaW aSSeaU LQ cKaLQV aQd SaLUV RQ JUaP VWaLQLQJ



Species of Streptococci are characteri]ed b\ a combination of groZth characteristics and LanceÖeld grouping that is based on t\pes of capsular pol\saccharide.

The LanceÖeld group largel\ appl\ to the beta-hemol\tic streptococci (e[ception is group D). Streptococci are part of the normal human ×ora (skin, mucous

membranes, GI, and GU tracts).

Streptococcus pneumoniae È

S. pneXmoniae has a prominenW capsXle Zhich is primar\ YirXlence facWors. IW is spread Yia respiraWor\ dropleWs and Whe Xpper respiraWor\ WracW mXcosa is iWs preferred habiWaW. AfWer

coloni]ing Whe phar\n[, inYasiYe disease can occXr. IW is Whe mosW common caXse of commXniW\ acqXired pneXmonia and bacWerial meningiWis in adXlWs. bLess serioXs infecWions inclXde

sinXsiWis & oWiWis media, ZiWh S. pneXmoniae being Whe mosW common bacterial caXse of Whese illnesses in children.b

 

MosW S. pneXmoniae is sXscepWible Wo penicillin, bXW alWeraWions in penicillin-binding-proWeins can occXr leading Wo high-leYel resisWance. For serioXs infecWions, Whird generaWion

cephalosporins ZiWh/ZiWhoXW Yancom\cin is recommended.b

Streptococcus p\ogenes (Group A Strep, GAS) È

GAS is WransmiWWed from hXman Wo hXman Yia respiraWor\ dropleWs and Whe WhroaW is preferred habiWaW. There are seYeral Wo[ins and YirXlence facWors WhaW faciliWaWe hXman diseases.

Diseases are characWeri]ed as sXppXraWiYe (phar\ngiWis and cellXliWis), and non-sXppXraWiYe (rheXmaWic feYer and acXWe glomerXlonephriWis).b

 

SXppXraWiYe infecWions are dXe Wo e[oWo[ins WhaW caXse WissXe damage. ScarleW feYer is caXsed b\ er\Whrogenic Wo[in Zhich acWs as a sXper-anWigen and can lead Wo Wo[ic-shock

s\ndrome.b

 

The non-sXppXraWiYe complicaWions are immXnologic phenomena in Zhich anWibodies Wo SWrepWococci M proWein cross reacW ZiWh endoYascXlar and joinW WissXes.b

 

GAS remains sXscepWible Wo penicillin.

Viridans streptococci (e.g. S. sanguis, S. mutans, etc) È

ÍViridansÎ refers Wo Whe green color of hemol\sis. There are man\ species in Whis groXp, WhoXgh man\ clinical labs ma\ noW idenWif\ Whe organism Wo Whe species leYel. Normal ×ora of Whe

oral caYiW\ and gingiYa. The\ haYe loZ YirXlence. Clinical infecWions occXr Zhen bacWeria gain access Wo bloodsWream (e.g. gingiYal disease, denWal procedXres). HemaWogenoXs seeding

of cardiac YalYes caXses endocardiWis, Whe mosW imporWanW disease of Yiridans sWrep. InfecWions in bones, joinWs, or implanWed prosWheWic deYices can also occXr. Pol\microbial infecWions

of Whe deep neck space or brain abscesses W\picall\ inclXde Viridans sWrep.b

 

MosW Yiridans sWrep are sXscepWible Wo penicillin. Aminogl\cosides are freqXenWl\ added for s\nerg\ in WreaWmenW of endocardiWis.b

Streptococcus agalactiae (Group B, GBS) È

bA normal commensal in Whe GeniWoXrinar\ and Vaginal mXcosa, Whe mosW problemaWic infecWion occXrs in neonaWes WhaW are e[posed Wo Whe organism dXring birWh. GBS is Whe leading

caXse of neonaWal sepsis and meningiWis in Whe ÖrsW \ear of life. Clinical disease in adXlWs is Xncommon, Zhen reporWed, iW is mosW ofWen linked Wo Xrinar\ WracW infecWions and chronic

ZoXnd infecWions in persons ZiWh diabeWes.b

EQWeURcRccXV



Normal commensal of the GI, biliar\, and GU tracts. It has loZ Yirulence. There are tZo species, E. IecaOLVbandbE. IaecLXP, the former is most commonl\

encountered in clinical disease. Infections occurs Zhen natural defenses or barriers are impaired (e.g. GU or GI procedures), Zhich can alloZ entr\ to blood stream

and hematogenous spread. Endocarditis is rare, but the most serious infection due to enterococcus. Enterococcus is frequentl\ inYolYed in intra-abdominal or

biliar\ infections (e.g. post-surgical or cholec\stitis). b

Enterococcus species haYe natural resistance to man\ antibiotics. Ampicillin is preferred treatment for susceptible E. IecaOLV strains. Resistant strains are treated

Zith Vancom\cin. Vancom\cin resistance (VRE) is an increasing problem Zith limited options for treatment of serious infections.b

Gram-PositiYe Rods (GPRs)

CORVWULdLXP WeWaQL

Spore-forming anaerobic bacteria that are ubiquitous in enYironment and seYeral species are commensal anaerobes in the gut micro×ora

The spectrum of diseases caused in humans is related to the t\pe of e[oto[in produced b\ the species and the target of those to[ins. The species most commonl\

implicated in human diseases are detailed here.

CORVWULdLa

Clostridium botulinum È

ClostridiXm botXlinXm is normall\ foXnd in soil and is Whe caXsaWiYe agenW of boWXlism. BoWXlism can be prodXced b\ ingesWion of food conWaminaWed ZiWh C. botXlinXm Wo[in or spores

(commonl\ improperl\ canned foods and infanWs Zho are giYen hone\) or inocXlaWion of BoWXlinXm Wo[in inWo ZoXnd. BoWXlinXm Wo[in is a heaW-labile proWease WhaW preYenWs fXsion of

Whe s\napWic Yesicle and release of aceW\lcholine from Whe moWor neXron. The resXlW is a failXre of mXscle conWracWion and ×accid paral\sis.b

 

BoWXlism is a caWegor\ A bioWerrorism agenW/disease and Whe deadliesW Wo[in in Whe Zorld.



Large Êbo[-carÎ shaped aerobic spore-forming gram-positiYe rod that forms short or long chains; spores Zhen seen are centrall\ located

Species Zith major releYance to human disease arebB. aQWKUacLV and B. ceUeXV

Clostridium tetani È

ClostridiXm tetanibis normall\ foXnd in Whe soil and is Whe caXsaWiYe agenW of WeWanXs Zhen spores are inWrodXced, XsXall\ inWo a ZoXnd or oWher appropriaWe enYironmenW for germinaWion

and prodXcWion of WeWanospasm Wo[in. Microscopicall\, spores are Werminall\ locaWed, giYen Whe appearance of a Wennis rackeW. TeWanXs Wo[in is a proWease WhaW preYenWs Whe fXsion of

Whe s\napWic Yesicle and release of GABA from inhibiWor\ neXrons. The resXlW is consWiWXWiYe and Xnopposed sWimXlaWion from moWor neXron and e[Wreme mXscle spasm. To[oid Yaccine

is effecWiYe aW preYenWion.b

Clostridium perfringens È

ClostridiXm perfringens is normall\ foXnd in soil and ZiWhin Whe hXman colon. IW is considered Whe ÍWo[in-masWerÎ dXe Wo nXmeroXs and YirXlenW Wo[ins WhaW iW ma\ prodXce. The primar\

clinical diseases caXsed b\ C. perfringens are m\onecrosis (gas gangrene) and food poisoning. The laWWer is dXe ingesWion of YegeWaWiYe organisms WhaW germinaWe and prodXce

enWeroWo[in ZiWhin Whe GI WracW. bNecroWi]ing infecWions are dXe Wo seYeral Wo[ins WhaW desWro\ connecWiYe WissXes. Alpha-Wo[in, or ÍleWhal Wo[in,Î a leciWhinase, is implicaWed in massiYe

WissXe desWrXcWion. NecroWi]ing infecWions of organs in Whe GI WracW or G\n sWrXcWXres are parW of Whe specWrXm of inYasiYe C. perfringensbdiseases.b

Clostridium difÖcile È

ClostridiXm difÖcile is foXnd in Whe hXman colon. Clinical disease XsXall\ resXlWs afWer Whe normal diYersiW\ of GI micro×ora is disrXpWed ZiWh anWibioWics, alloZing C.difÖcile Wo oYergroZ

and prodXce large amoXnWs of disease-prodXcing Wo[ins. Clinical disease ranges from febrile diarrhea Wo pseXdomembranoXs coliWis Wo sepWic shock ZiWh mXlWi-organ failXre. E[oWo[ins

A and B are implicaWed in disease. To[in B is considered mosW YirXlenW as iW caXses apopWosis of enWeroc\Wes.b

 

TreaWmenW opWions inclXde oral Yancom\cin (IV is noW effecWiYe), Öda[omicin, meWronida]ole, and fecal WransplanWaWion

Clostridium septicum È

ClostridiXm septicXm is similar Wo C. perfringens as caXse of gas gangrene and prodXces similar Wo[ins. IW is more freqXenWl\ associaWed ZiWh sponWaneoXs gas gangrene (as compared Wo

WraXmaWic gas gangrene of C. perfringens). EndogenoXs/GI soXrce is mosW commonl\ implicaWed as origins of disease and Whe diagnosis of C. septicXm gas gangrene shoXld prompW an

eYalXaWion of Whe GI WracW for disease or malignanc\.b

BacLOOXV

Bacillus cereus È

BacillXs cereXs is foXnd in soil and YegeWaWion. IW caXses Wo[in-mediaWed food poisoning Zhich is rapid in onseW. MosW noWable is Whe emeWic form WhaW begins 1-5 hoXrs afWer ingesWion of

pre-formed Wo[in in fried rice, mild, or pasWa. This form is characWeri]ed b\ naXsea, YomiWing, and abdominal cramps. A diarrheal form ZiWh onseW of 1-24 hoXrs resXlWs from ingesWion of



Clubbed or irregularl\ shaped aerobic gram-positiYe rods, commonl\ called ÍdiphtheroidsÎ and sometimes described as resembling characters of the Zritten

Chinese language

There are oYer 80 species, most of Zhich represent normal ×ora of the skin microbiome. C. diphtheriae is of importance in human disease.b

Small aerobic gram-positiYe rod that e[hibits Ítumbling motilit\Î and moYes intracellularl\ from cell-to-cell Yia Êactin rocketsËb

It can coloni]e the GI and female genital tract and is usuall\ introduced from food sources (dair\ and processed meats most frequentl\ implicated). bClinical

manifestations of disease include: febrile gastroenteritis, meningitis (neonates and age >65 or immunosuppressed), and neonatal sepsis. Treatment is ampicillin

(Zith or Zithout gentamicin).

YegeWaWiYe cells in improperl\ prepared food WhaW sporXlaWe ZiWhin GI WracW and prodXce Wo[in leading Wo diarrhea and abdominal cramping.b

S\mpWoms are mosWl\ self-limiWed. InYasiYe disease dXe Wo B. cereXs is rare, bXW can be seen in Whe seYerel\ immXnosXppressed.b

Bacillus anthracis È

BacillXs anthracis XsXal habiWaW is soil bXW can be WransmiWWed Wo hXmans b\ conWacW ZiWh infecWed animals or inhalaWion of spores. The inhalaWional roXWe of Wransmission makes anWhra[ a

CaWegor\ A bioWerrorism agenW/disease. The main clinical manifesWaWion of disease are: cXWaneoXs, injecWion siWe (PWID) gasWroinWesWinal/mXcosal, and pXlmonar\. bDisease is dXe Wo

Whe AnWhra[ Wo[in Zhich is made of Whree parWs: Whe proWecWiYe anWigen, Whe edema facWor, and Whe leWhal facWor.

 

Hallmark Önding for cXWaneoXs anWhra[ is a progressiYe papXle WhaW deYelops inWo a necroWic Xlcer ZiWh cenWral black eschar. Edema and regional l\mphadenopaWh\ are common.b

 

InhalaWional anWhra[ caXses hemorrhagic mediasWiniWis ZiWh radiographic Zidening of Whe mediasWinXm. MorWaliW\ from inhalaWional anWhra[ ZiWh respiraWor\ failXre is Yer\ high (>80%)

CRU\QebacWeULXP

Cor\nebacterium diphtheriae È

Cor\nebacteriXm diphtheriae coloni]ed Whe hXman WhroaW and is WransmiWWed Yia respiraWor\ dropleWs. Disease is mediaWed b\ diphWheria-Wo[in, a heaW-labile e[oWo[in WhaW inhibiWs ADP-

ribos\laWion and proWein s\nWhesis. DeaWh of mXcosal epiWhelial cells caXses Whe gre\ pseXdomembrane WhaW is Whe hallmark of diphWheria phar\ngiWis. VaccinaWion ZiWh TDaP (WeWanXs,

diphWheria, and acellXlar perWXssis) is effecWiYe preYenWion. Penicillin is Whe WreaWmenW of choice.

LLVWeULa PRQRc\WRJeQeV



FacultatiYe anaerobic gram-positiYe non-spore-forming rodb

The\ are an important component of the human microbiota in the GI tract, urinar\ s\stem, and genital s\stem. The\ are mutualistic and proYide protection to the

human host b\ protection against potential pathogens.

FacultatiYe gram-Yariable rod. In the d\sbiosis, bacterial Yaginosis (BV), Gardnerella bacteria can be seen encasing Yaginal epithelial cells on a Zet-mount. These

are referred to as Íclue cellsÎ and in the right clinical setting, are diagnostic of BV.

Branching Gram-PositiYe Rods

Aerobic, gram-positiYe Ölamentous branching rods that occur naturall\ in the soil

Nocardia are Zeakl\ acid fast and can be better identiÖed Zith a modiÖed acid-fast stain compared to gram stain. Clinical disease is most frequentl\ seen in

immunocompromised persons. Disease results from aspiration of organisms into the lungs Zith subsequent hematogenous spread. CNS disease Zith brain

abscess is the ne[t most common infection. bProlonged treatment Zith trimethoprim-sulfametho[a]ole is recommended.b

Anaerobic Ölamentous gram-positiYe branching rod

Actinom\cetes are common commensals of the oral-gingiYal mucosa and GI tract. Clinical disease results Zhen organism is transmitted to tissues through

trauma, procedures, deYices (e.g. IUD), or aspirated from the mouth into the lungs. The hallmark clinical Öndings are chronic abscess Zith draining sinuses and

sulfur granules seen on microscopic eYaluation of the drainage.

LacWRbacLOOXV
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Gram-NegatiYe Cocci (GNCs): bDiplococci
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SPaOO LQWUaceOOXOaU JUaP-QeJaWLYe dLSORcRccL

Neisseria meningitidis È



It is the cause of communit\ infections of the upper respirator\ tract (otitis media, sinusitis), especiall\ in children. It is also a cause of Íat\picalÎ communit\-

acquired pneumonia, especiall\ among persons Zith COPD.

Gram-negatiYe Rods (GNRs)

Neisseria meningitidis is gram-negaWiYe diplococci WhaW coloni]es hXman nasophar\n[. IW encapsXlaWed Zhich disWingXishes iW from oWher Neisseria spp and proYides an anWi-phagoc\Wic

proWecWion. AfWer coloni]ing nasophar\n[, organism can eYade immXne response and reach meninges Yia bloodsWream. PaWienWs ZiWh Werminal complemenW deÖcienc\ are highl\

sXscepWible Wo N. meningitidis infecWions. N. meningitidis is a major caXse of commXniW\-acqXired meningiWis in adolescenWs and \oXng adXlWs. Clinical manifesWaWions inclXde meningiWis

alone, meningococcemia/sepsis, or boWh È all of Zhich are considered medical emergencies. Meningococcemia is a rapidl\ progressiYe infecWion characWeri]ed b\ sepWic shock and DIC

Zhich manifesWs as peWechial-pXrpXric skin erXpWion. Degree of disease is mediaWed b\ lipooligosaccharide (endoWo[in) in Whe bacWerial cell Zall. Pol\saccharide conjXganW Yaccine for

seroW\pes A,C,Y,W-135 bis recommended for all children age 11-18. ProWein Yaccine for seroW\pe B is aYailable for aW risk persons. MosW are sXscepWible Wo penicillin, bXW empiric

WreaWmenW is ZiWh 3rd generaWion cephalosporin XnWil sXscepWibiliW\ is proYen.b

Neisseria gonorrhoeae È

Neisseria gonorrhoeae is a fasWidioXs gram-negaWiYe inWracellXlar diplococci WhaW can coloni]e Whe hXman geniWal WracW and is WransmiWWed Yia e[posXre Wo geniWal secreWions (se[Xal acWiYiW\

or Wo neonaWes in birWh canal). IW is more fasWidioXs Whan oWher Neisseria reqXiring enriched media. For Whis reason, nXcleic acid ampliÖcaWion WesWing is commonl\ Xsed for diagnosWics.

Organism caXses local inYasion of mXcoXs membranes leading Wo XreWhriWis, YaginiWis, and cerYiciWis/PID. In Whe neonaWe, pXrXlenW conjXncWiYiWis can occXr. BacWeremia can occXr,

caXsing disseminaWed disease characWeri]ed b\ feYer and migraWor\ arWhriWis, ZiWh or ZiWhoXW skin erXpWions. EndoWo[in of N. gonorrhea caXses less c\Wokine response compared Wo N.

meningitidis. bAnWimicrobial resisWance is increasing and 3rd generaWion cephalosporins ZiWh macrolide or WeWrac\cline is recommended WreaWmenW.

MRUa[eOOab 
SPaOO cRccRbacLOOaU\ JUaP-QeJaWLYe URd WKaW LV WUaQVPLWWed IURP KXPaQ-WR-KXPaQ YLa UeVSLUaWRU\ aeURVROV

EQWeULcV

Escherichia coli È

LacWose-fermenWing gram-negaWiYe rod and is abXndanW in Whe hXman colon and geniWal WracW

 

There are oYer 150 disWincW seroW\pes WhaW are deÖned b\ Wheir sXrface anWigens, O, K, and H. The O anWigen is Whe pol\saccharide XniW of LPS. The H anWigen is ×agellar proWein. The

K anWigen is a pol\saccharide capsXle presenW in some sWrains.bE. coli haYe pili WhaW alloZ binding Wo a YarieW\ of epiWhelial cells; Whese in parW predicW Zhere coloni]aWion and/or disease

can occXr. bClinical disease occXrs opporWXnisWicall\ Zhen organism gains access Wo XsXall\ sWerile siWes or YXlnerable hosW (Xrinar\ WracW infecWions, neonaWal sepsis) or neZ YirXlenW

sXb-species is acqXired, as in diarrheal illnesses Zhen fecal-oral Wransmission occXrs.

 

E. coli is Whe mosW common caXse of Xrinar\ WracW infecWions.

b

NeonaWal meningiWis is acqXired dXring birWh and can presenW ZiWh poor Wone and respiraWor\ disWress. The K1 capsXlar pol\saccharide is Whe main YirXlence facWor linked ZiWh neonaWal

E.coli sepsis.

 

SXb-W\pes WhaW caXse infecWioXs diarrhea are EnWeroWo[igenic (ETEC), EnWeropaWhogenic (EPEC), EnWeroinYasiYe (EIEC), EnWerohemorrhagic (EHEC), and EnWeroaggregaWiYe (EAEC). b



 

ETEC prodXces heaW-labile Wo[in (LT) and sWable-Wo[in (ST) WhaW lead Wo loss of elecWrol\Wes from enWeroc\We; iW is Whe mosW common caXse of WraYelerËs diarrhea and is generall\ self-

limiWed.b

 

EHEC prodXces Shiga-Wo[in and is an imporWanW caXse of blood\ diarrhea. IW is mosW commonl\ associaWed ZiWh O157:H7 seroW\pe. A loZ infecWiYe dose (100organisms) alloZs for

conWaminaWion of food oYer Zider disWribXWion neWZorks and larger oXWbreaks. Hemol\Wic Xremic s\ndrome ZiWh renal failXre is a dreaded complicaWion.

Salmonella È

Non-lacWose fermenWing gram-negaWiYe rods WhaW can be easil\ disWingXished in microbiolog\ lab b\ prodXcWion of H2Sb

 

Gallbladder coloni]aWion ZiWh chronic carrier sWaWe (and soXrce of on-going infecWion in oWhers) is possible. TZo species are mosW releYanW Wo hXman disease and caXse Yer\ differenW

disease: T\phoid feYer and GasWroenWeriWis.b

Salmonella t\phi is Whe caXse of T\phoid feYer and is foXnd in hXmans onl\. Transmission is fecal-oral. BacWeremia leads Wo infecWion of Whe reWicXloendoWhelial s\sWem, especiall\

Whe liYer and spleen. FeYer is dXe Wo Whe acWiYiW\ of endoWo[in. S. t\phibcapsXle, Vi anWigen, is major YirXlence facWor. Vaccines (liYe and capsXlar) are aYailable ZiWh modesW efÖcac\

aW disease preYenWion.b

Salmonella enterica is foXnd in Whe enWeric WracW of hXmans and animals. Transmission is WhroXgh fecal-oral roXWe/conWaminaWed foods. S. entericais caXses an inYasiYe diarrhea ZiWh

poWenWial for bacWeremia and sepsis. PaWienWs ZiWh sickle cell hemoglobinopaWh\ are aW parWicXlarl\ increased risk for inYasiYe disease and osWeom\eliWis dXe Wo Salmonella.

Shigella (S. d\senteriae, S. sonnei, etc) È

Non-lacWose-fermenWing, non-moWile gram-negaWiYe rod

 

IW is WransmiWWed b\ fecal-oral roXWe and has an incredibl\ loZ infecWiYe dose (1-10 organisms) alloZing iW Wo caXse disease oXWbreaks, ofWen in enYironmenWs of care sXch as da\care or

nXrsing homes. Shigella prodXces Shiga-Wo[in and is Whe caXse of classic Íd\senWer\,Î a seYere ZaWer\ diarrhea WhaW resXlWs from organism inYasion of Whe enWeroc\We. S\sWemic infecWion

generall\ does noW occXr. b

Vibrio È

Comma-shaped gram-negaWiYe rods WhaW are o[idase posiWiYe Zhich disWingXish Whem from Whe EnWerobacWeraciae

 

SalWZaWer enYironmenWs are Whe preferred habiWaW for Vibrio spp. Major hXman paWhogens inclXde Vibrio cholerae, Vibrio parahaemol\ticXsbandbVibrio YXlniÖcXs

 



Vibrio cholerae inhabiWs Whe hXman colon and can be foXnd in shellÖsh. Transmission is fecal-oral and XsXall\ in relaWion Wo conWaminaWed ZaWer soXrces (as opposed Wo food-borne).

Disease is characWeri]ed b\ massiYe ZaWer\ diarrhea (Írice-ZaWerÎ diarrhea) WhaW is dXe Wo Cholera Wo[in Zhich is an AB Wo[in WhaW resXlWs in accXmXlaWion of cAMP and oXW×oZ of Cl and

H20. MorbidiW\ and morWaliW\ from cholera is relaWed Wo deh\draWion and elecWrol\We imbalances. Therap\ is mosWl\ sXpporWiYe ZiWh oral reh\draWion, ×Xid, and elecWrol\We depleWion.b

 

Vibrio parahaemol\ticXs caXses ZaWer\ diarrhea afWer consXmpWion of conWaminaWed raZ seafood. The diarrhea is mediaWed Wo enWeroWo[in WhaW is similar Wo cholera.b

Vibrio YXlniÖcXs is foXnd in Zarm seaZaWer or brackish ZaWer. IW can caXse a seYere cellXliWis ZiWh hemorrhagic bXllae Zhen inocXlaWed inWo skin b\ WraXma or oWher breaks in skin

(e.g. shellÖsh handlers). IngesWion of conWaminaWed raZ shellÖsh can caXse diarrheal illness or inYasiYe disease ZiWh sepsis. ImmXnocompromised persons and Whose ZiWh

adYanced liYer disease are aW greaWesW risk for seYere complicaWions.

Camp\lobacter jejuni È

Comma-shaped microaerophilic gram-negaWiYe rod

 

IW is foXnd in hXman and mammalian colon and WransmiWWed Yia fecal-oral roXWe. IW caXses ZaWer\ diarrhea and cramping. IW inYades Whe mXcosal epiWheliXm bXW does noW peneWraWe

fXrWher, blood\ diarrhea is Xncommon bXW ma\ be seen in children. PosW-infecWioXs immXnologic phenomena haYe been more closel\ linked ZiWh Camp\lobacWer infecWions Whan oWher

enWeric infecWions. ReacWiYe arWhriWis and GXillain-Barre are laWe onseW immXne-mediaWed complicaWions.b

Helicobacter p\lori È

Comma-shaped microaerophilc gram-negaWiYe rod ZiWh polar ×agella

IW is disWincWiYe for Whe prodXcWion of Xrease WhaW alloZs Whe organism a niche abiliW\ Wo inhabiW Whe loZ pH enYironmenW of Whe hXman sWomach, Zhere iW Zas WhoXghW Wo be merel\ a

commensal organism XnWil Whe earl\ 1980s. IW is noZ recogni]ed as a caXse of hXman disease WhaW affecWs Whe gasWric mXcosa (does noW inYade). SpeciÖc facWors, VacA (indXces

apopWosis) and CagA (indXces in×ammaWor\ sWaWe in epiWhelial cells) are linked Wo YirXlence. AssociaWed diseases ZiWh H. p\loribinfecWion are: gasWriWis, pepWic Xlcers, gasWric

adenocarcinoma, and mXcosa-associaWed l\mphoid WissXe (MALT) l\mphoma. IW is one of Yer\ feZ bacWeria recogni]ed Wo haYe oncogenic poWenWial.

Klebsiella pneumoniae È

bFacXlWaWiYe gram-negaWiYe rod ZiWh a large pol\saccharide capsXle Zhich giYes colonies groZn on agar a mXcoid appearance

IW inhabiWs Whe hXman Xpper respiraWor\ mXcosa and GI WracW. IW is noW as XbiqXiWoXs as E.coli bXW can caXse similar opporWXnisWic infecWions (UTIs, pneXmonia, inWra-abdominal

infecWions, and sepsis). IW is noWable as one of Whe mosW resisWanW bacWeria in Whe EnWerobacWeriaceae famil\ and is a major concern in healWhcare-associaWed infecWions. b

 

OWher Whan opporWXnisWic infecWions, disWincW clinical enWiWies dXe Wo K. pneXmoniae inclXde LiYer abscess, Zhich freqXenWl\ is associaWed ZiWh K1 or K2 capsXlar W\pe and is more

preYalenW in SE Asian regions; and aspiraWion pneXmonia in chronic alcoholism Zhere necroWi]ing infecWions can be seen and spXWXm is described as ÍcXrranW jell\,Î re×ecWing Whe Yer\

mXcoid naWXre of Whe paWhogen. NoWe, K. pneXmoniae pneXmonia is noW e[clXsiYe Wo alcoholism or aspiraWion eYenWs, bXW Whe associaWed Wends Wo be a board faYoriWe.b

Enterobacter cloacae È

EnWeric gram-negaWiYe rod WhaW caXses similar opporWXnisWic infecWions asbK. pneXmoniaebandbS. marcescens

AnWibioWic sXscepWibiliW\ is Yariable, and e[WensiYe drXg resisWance is increasing.

Serratia marcescens È

EnWeric gram-negaWiYe rod WhaW caXses similar opporWXnisWic infecWions asbK. pneXmoniae



Colonies are easil\ spoWWed in Whe lab ZiWh Wheir red pigmenW. Organisms are ZaWer loYing (Whink aboXW Whe Ípink slim\ sWXffÎ WhaW accXmXlaWes on shoZer cXrWains, ZaWer Ö[WXres, and

WoileWs).

Yersinia È

Gram negaWiYe coccobacilli WhaW Wend Wo haYe bipolar sWaining giYing Whem Whe appearance of a safeW\ pin on gram sWain. The\ are primaril\ animal paWhogens

 

There are Whree species of noWe in hXman disease:bY.pestis, Y.pseXdotXbercXlosis,bandbY. enterocolitica. In hXmans, Y. pseXdotXbercXlosisbandbY. enterocolitica caXse disease in Whe GI WracW

afWer ingesWion of conWaminaWed food or ZaWer. Disease is characWeri]ed b\ d\senWer\ s\ndrome ZiWh ZaWer\ diarrhea. MesenWeric l\mpadeniWis is a disWingXishing feaWXre. There is

predilecWion for Whe Werminal ileXm and presenWaWions can be misWaken for acXWe appendiciWis.

 

Y. pestis is speciali]ed YarianW relaWed Wo pseXdoWXbercXlosis. InsWead of enWering WhroXgh GI WracW, iW is WransmiWWed b\ Whe biWe of an infecWed ×ea and WransmiWWed Yia dermal l\mphaWics

Wo caXse ÍBXbonic PlagXe,Î Whe mosW common presenWaWion, ZiWh regional painfXl l\mph node sZelling (bXbo), Whe siWe of Whe biWe ma\ be inapparenW. bThere are seYeral clinical YarianWs

of plagXe depending on Whe siWe of inocXlaWion: BXbonic plagXe, SepWicemic plagXe, and PneXmonic plagXe. IWs capaciW\ Wo caXse disease ZiWh inhalaWion classiÖes Y. pestisbas CaWegor\ A

bioWerrorism agenW/disease. bComplicaWions of infecWion inclXde sepsis, DIC, and Werminal digiWal necrosis È lending iW Whe name Íblack deaWh.Î

Proteus (P. mirabilis, P. Yulgaris) È

Non-lacWose fermenWing gram-negaWiYe rods WhaW prodXce Xrease

The\ are highl\ moWile and characWerisWicall\ demonsWraWe ÍsZarming moWiliW\Î on blood agar plaWes. The\ are foXnd in soil and ZaWer in Whe enYironmenW and can inhabiW Whe hXman

colon. Clinical disease is mosW commonl\ in Whe Xrinar\ WracW Zhere Xrease acWs as a YirXlence facWor, forming ammonia Zhich leads Wo sWrXYiWe sWone formaWion and can caXse Xrinar\

obsWrXcWion.b

Bacteroides fragilis È

MosW abXndanW anaerobe in Whe hXman colon

Clinical infecWion can occXr Zhen breakdoZn in XsXal anaWomic barrier occXrs alloZing spread of Whe bacWeria Wo Whe blood or periWoneXm (e.g. peneWraWing abdominal WraXma, boZel

sXrger\). IW is Whe anaerobe Wo be concerned aboXW ÍbeloZ Whe diaphragm.Î Plasmid-encoded beWa-lacWamases are common; meWronida]ole is preferred WreaWmenW.b

PreYotella melaninogenica È

Anerobic gram-negaWiYe rod WhaW is member of Whe normal ×ora in Whe oral caYiW\ and WhroaW, and is Whe anaerobe Wo be concerned aboXW in infecWions ÍaboYe Whe diaphragm,Î (e.g.

pol\microbial abscesses in Whe lXng or brain).b

Fusobacterium nucleatum È

Anaerobic gram-negaWiYe rod WhaW is member of normal hXman ×ora WhroXghoXW Whe bod\: moXWh, gingiYae, GI WracW, and female geniWal WracW.b

As ZiWh oWher infecWions dXe Wo normal hXman ×ora, disease can occXr Zhen Where is breakdoZn of normal mXcosal barriers. The major clinical infecWioXs disease associaWed ZiWh

FXsobacWeriXm is ÊLemierreËs s\ndromeË Zhich refers Wo infecWioXs WhrombophlebiWis of Whe inWernal jXgXlar Yein as a complicaWion of acXWe phar\ngiWis and peri-Wonsillar abscess. SepWic

pXlmonar\ nodXles ma\ also be seen.b



ReVSLUaWRU\

Haemophilus in×uen]ae È

SomeWimes referred Wo as ÍH. ×X,Î are a small gram-negaWiYe coccobacilli

The species are diYided inWo W\peable and non-W\peable sWrains based on Whe presence or absence of pol\saccharide capsXle, respecWiYel\. H. in×Xen]ae is fasWidioXs and reqXires

enriched media for groZWh. SpeciÖcall\, facWors X (hemin) and V (NAD) are reqXired; chocolaWe agar proYides boWh. The habiWaW is Whe Xpper respiraWor\ WracW and Wransmission is Yia

respiraWor\ dropleWs.

 

The pol\saccharide capsXle is Whe major YirXlence facWor for caXsing inYasiYe infecWions. There are si[ W\peable/encapsXlaWed sWrains (a-f); W\pe b (Hib) is Whe mosW YirXlenW, caXsing 85%

of all inYasiYe s\ndromes. ThoXgh YaccinaWion has redXced raWes of infecWions,bH. in×Xen]ae is an imporWanW caXse of bacWerial meningiWis, especiall\ in infanWs ZiWh immaWXre immXniW\.

bHib is Whe mosW imporWanW caXse of epigloWWiWis Zhich is an airZa\ emergenc\, and is noZ relaWiYel\ Xncommon.b

NonW\peable sWrains of H. in×Xen]aebare among Whe mosW common bacWerial caXses of respiraWor\ WracW infecWions: oWiWis media, sinXsiWis, and commXniW\ acqXired pneXmonia.

 

BeWa-lacWamases are relaWiYel\ common. Third generaWion cephalosporins (cefWria[one) is Whe WreaWmenW of choice for inYasiYe infecWions.b

Bordetella pertussis È

Small gram-negaWiYe rod WhaW can inhabiW Whe respiraWor\ WracW and is spread Yia respiraWor\ dropleWs

 

LaboraWor\ idenWiÖcaWion reqXires speciali]ed media, BordeW-GengoX agar or PCR WesWing. Main YirXlence facWors are Whe PerWXssis Wo[in, and AB Wo[in WhaW resXlWs in peripheral

l\mphoc\Wosis, and Wracheal Wo[in Zhich caXses damage Wo Whe ciliaWed epiWheliXm of Whe Wrachea.b

 

Clinical disease is PerWXssis, also called ÍZhooping coXgh.Î InfanWs and \oXng children are aW greaWesW risk for seYere disease. Whooping coXgh is characWeri]ed b\ Whree clinical phases:

Whe caWarrhal sWage; Whe paro[\smal phase Zhere inspiraWor\ ÊZhoopË is heard aW Whe end of prolonged coXghing spell and posW-WXssiYe emesis is freqXenWl\ described; and bWhe

conYalescenW phase.b

 

VaccinaWion ZiWh acellXlar pXriÖed proWein is recommended for all children.b

TreaWmenW of disease is ZiWh WeWrac\cline or macrolide.b

Legionella pneumophila È

Gram-negaWiYe rod WhaW replicaWes inWracellXlarl\, and sWains poorl\, so is noW commonl\ seen on gram-sWain

SilYer impregnaWed sWain or ×XorescenW anWibod\ sWaining is Xsed Wo idenWif\ organism in clinical specimens. bThe naWXral habiWaW is enYironmenWal ZaWer soXrces and Wransmission Wo

hXmans occXrs Yia aerosoli]ed ZaWer. HXman-Wo-hXman Wransmission does noW occXr. Speciali]ed media WhaW conWains c\sWeine and iron is reqXired for groZWh, bXffered charcoal \easW

e[WracW (BCYE) agar is mosW common.

 

Legionella is a caXse of aW\pical pneXmonia WhaW can be commXniW\ acqXired or nosocomial. InfecWions are almosW alZa\s dXe Wo seroW\pe 1. A ZaWer soXrce is almosW alZa\s implicaWed,

bXW ma\ noW alZa\s be foXnd (e.g. air condiWioners, hoW WXbs, hXmidiÖers, YenWilaWor\ deYices). Clinical disease can range from nonspeciÖc febrile s\ndrome, PonWiac feYer, Wo seYere

pneXmonia ZiWh respiraWor\ failXre. Cell-mediaWed immXniW\ is imporWanW hosW-defense againsW Whis inWracellXlar paWhogen, so paWienWs aW risk of seYere disease inclXde older age,

e[cess alcohol Xse, HIV/AIDS and oWher immXnosXppressed paWienWs, and Wobacco Xse.b

 

Urinar\ anWigen is an effecWiYe and rapid diagnosWic Wool.b

 

Macrolides or respiraWor\ ×XoroqXinolones are Xsed for WreaWmenW.



PVeXdRPRQaV aeUXJLQRVa

PVeXdRPRQad RI PRVW cRQceUQ LQ KXPaQ LQIecWLRQV

PVeXdRPRQaV aeUXJLQRVa is an aerobic gram-negatiYe rod that is abundant in enYironmental Zater sources. More rarel\, it can also inhabit the skin, upper

respirator\ tract, and GI tract. It is non-lactose-fermenting and o[idase positiYe, Zhich is t\picall\ used to quickl\ differentiate from other gram-negatiYe

infections caused b\ the Enterobacteraciae. It produces p\oc\anin Zhich giYes a blue-green pigment to colonies in the lab, and can be seen clinicall\ on Zound

infections due to PVeXdRPRQaV. Virulence factors include pili and a capsule that facilitate attachment and inhibit phagoc\tosis. Certain strains are notable for

production of thick gl\cocal\[ that produces a bioÖlm that is particularl\ difÖcult to eradicate (see image beloZ).b

OSSRUWXQLVWLc



PVeXdRPRQaV aeUXJLQRVabis one of the most important causes of nosocomial infections. It can be difÖcult to treat and is associated Zith poorer outcomes oYerall.

As an opportunist, it can cause infections in Yirtuall\ all s\stems: bloodstream infections/sepsis, pneumonia, UTI, Zounds, deYices infections, neurosurgical/CNS.

bThese infections are more common in patients Zith e[posure to broad-spectrum antibiotics and those patients Zith signiÖcant immunosuppression and multiple

medical co-morbidities.b

SpeciÖc clinical s\ndromes of note include: b b b b

Pneumonia in c\stic Öbrosis or other forms of bronchiectasis or seYerel\ altered respirator\ anatom\

Burn infectionsb

Ecth\ma gangrenosum: cutaneous necrotic popular eruption as a result of P. aeUXJLQRVa bacteremia in patients Zith seYere immunosuppression, most often

related to m\eloablatiYe chemotherap\

Otitis e[terna due to P. aeUXJLQRVa can occur in immunocompetent persons Zhere it is simpl\ knoZn as ÍSZimmerËs ear.Î A more serious and potentiall\ life-

threatening Yersion occurs in uncontrolled diabetes Zhere it is termed Ímalignant otitis e[ternaÎ

Infectious keratitis or conjunctiYitis is frequentl\ associated Zith contact lenses and contaminated cleaning solution or ophthalmic medications.

ÍHot-tub folliculitisÎ is a follicular eruption as a result of soaking in hot tubs heaYil\ coloni]ed Zith the organism. Eruption is most often limitedb

Treatment of PVeXdRPRQaV is difÖcult to naturall\ occurring resistant porins that restrict entr\ to man\ antibiotics, and Yariable plasmid mediated resistance

mechanisms. The\ are uniforml\ resistant to penicillin, ampicillin, 1st&2nd gen cephalosporins, tetrac\clines, sulfonamides, ertapenem, and some ×uroquinolones.

bThere are feZ oral agents for use in treating pseudomonal infections.

Current anti-pseudomonal agents are: Piperacillin-ta]obactam, cefepime, cefta]idime, cefopera]one, ceftolo]ane-ta]obactam, a]treonam, cipro×o[acin,

leYo×o[acin, carbapenems (e[cept ertapenem), Aminogl\cosides (e[cept streptom\cin and kanam\cin), Pol\mi[ins.

ZRRQRWLc



Francisella tularensis È

Small gram-negaWiYe coccobacillXs. IW is noW roXWinel\ groZn in Whe laboraWor\ dXe Wo risk Wo lab personnel; iW groZs sloZl\ and besW on c\sWeine-glXcose blood agar, bXW iW can groZ on

chocolaWe agar.b

 

F. tXlarensisbcan be foXnd in man\ Zild mammals of Whe NorWhern hemisphere, especiall\ rabbiWs, deer, and rodenWs. The\ acqXire Whe bacWeria Yia DermacenWor Wick-biWe. InfecWed

mammals ma\ noW alZa\s shoZ signs of disease. HXmans are incidenWal hosWs and can be infecWed b\ Wick-biWe, conWacW, ingesWion, and aerosol. The laWWer roXWe of Wransmission assigns

F. tXlarensis Wo CaWegor\ A BioWerrorism agenW/disease.b

Clinical s\ndromes depend on Whe siWe of inocXlaWion and inclXde: UlceroglandXlar (mosW common), OcXloglandXlar, T\phoidal WXlaremia (ingesWion), and PneXmonic WXlaremia.

 

TreaWmenW is SWrepWom\cin or genWamicin in combinaWion ZiWh do[\c\cline.

Brucella spp (B. abortus, B. suis, B. melitensis) È

Small facXlWaWiYe inWracellXlar gram-negaWiYe rods WhaW sloZ groZing and microscopicall\ resemble HaemophilXs, bXW are rarel\ seen on gram sWain of clinical specimens.b

BrXcella is foXnd in domesWic liYesWock Zhere iW caXses a chronic infecWion of mammar\ WissXe, placenWa, and reprodXcWiYe organs. IW is a caXse of aborWions in caWWle, goaWs, and pig.b

 

Clinical infecWion in hXmans occXrs XsXall\ b\ consXmpWion of XnpasWeXri]ed dair\ prodXcWs or WhroXgh occXpaWional e[posXre ZiWh infecWed animals. BrXcellosis caXses a s\sWemic

disease WhaW can mimic WXbercXlosis ZiWh feYer, chills, and nighW sZeaWs; Whe feYer is periodic and nocWXrnal and referred Wo as ÍXndXlanW feYer.Î Chronic infecWion of Whe

reWicXloendoWhelial s\sWem ensXes, ZiWh l\mphadenopaWh\, splenomegal\, and hepaWomegal\, and serYes as reserYoir for episodic bacWeremia. Focal infecWion of Whe bones, joinWs, GU

s\sWem, and hearW are occasionall\ seen.

Bartonella È

Small gram-negaWiYe coccobacilli WhaW emplo\ XniqXe sWraWeg\ of an inWraer\Whroc\We niche Zhich faciliWaWes iWs Wransmission c\cle beWZeen Wick and mammal.b

PaWhogenicall\, Whe niche in RBC resXlWs in WXmor-like angiogenic lesions WhaW accXmXlaWe in capillariesb

B. qXintana is knoZn as ÍWrench feYerÎ dXe Wo iWs preYalence in WWI. HXmans are Whe mammalian reserYoir and hXman bod\ loXse is YecWor. In modern Wimes, iW is associaWed ZiWh

rare cases of endocardiWis.

B. henselae is foXnd in caWs Zhere liWWle disease is caXsed. HXmans are incidenWal hosWs. There are WZo main clinical s\ndromes: CaW-scraWch feYer is febrile l\mphadeniWis ZiWh

s\sWemic s\mpWoms WhaW can be misWaken for l\mphoma; iW Wends Wo occXr more common in children and \oXng adXlWs. Bacillar\ angiomaWosis almosW e[clXsiYel\ seen in paWienWs

ZiWh AIDS and oWher forms of adYanced cell-mediaWed immXnodeÖcienc\; iW consisWs of proliferaWiYe disease in small Yessels of skin and Yisceral organs and can be misWaken for

Kaposi Sarcoma.

Co[iella burnetii È

ObligaWe inWracellXlar parasiWes and noW Zell-YisXali]ed on gram-sWain

 

IW can sXrYiYe and mXlWipl\ ZiWhin alYeolar macrophages dXe Wo resisWance Wo l\sosomal en]\mes. IWs groZWh c\cle is XniqXe in WhaW iW inclXdes a form WhaW is spore-like, alloZing iW Wo

persisW for prolonged periods in Whe enYironmenW. C. brXneWWi infecWs a Zide YarieW\ of mammals and has dramaWic Wropism for placenWal WissXe. Clinical infecWioXs disease, or Q feYer, is

ofWen encoXnWered in hXmans ZiWh some e[posXre Wo parWXrienW liYesWock. NoWabl\ WhoXgh, C. bXrneWii is highl\ infecWioXs, and Whe enYironmenWal persisWence alloZs for disease Yia

inhalaWional roXWe; iW is designaWed CaWegor\ B bioWerrorism agenW/disease. Clinical disease is Yariable and can presenW ZiWh inWersWiWial pneXmonia, granXlomaWoXs hepaWiWis, and rarel\

endocardiWis. Life-WhreaWening infecWion is noW common.

Pasturella multocida È



Small gram-negaWiYe rod WhaW is foXnd as normal ×ora of Whe feline moXWh. IW is freqXenWl\ encoXnWered in infecWed ZoXnds of caW biWes. ImmXnosXppressed paWienWs are aW parWicXlar

risk of s\sWemic infecWion.

Captnoc\tophaga canimorsus È

Small gram-negaWiYe rod WhaW is foXnd as normal ×ora of Whe canine moXWh. IW is freqXenWl\ encoXnWered in infecWed ZoXnds of dog biWes. ImmXnosXppressed paWienWs and paWienWs ZiWh

adYanced liYer disease are aW parWicXlar risk of s\sWemic infecWion.



Spirochetes

Spiral shaped bacteria. While cell Zall structures are technicall\ similar to gram-negatiYe bacteria, most are far too thin to be seen Zith traditional gram stain.

bSpirochetes are Zell-represented in the normal human ×ora of the mouth and GI tract.

TUeSRQePa SaOOLdXP

Cannot be cultured in laborator\ conditions. It is restricted to humans as the causatiYe agent of s\philis. Transmission is b\ se[ual contact and from mother-to-

fetus across the placenta. After infection,bT. SaOOLdXP distributes Zidel\ throughout the bod\ Zith predilection for central nerYous s\stem, Yascular endothelium,

bones, muscles, and skin.b

Se[uall\ transmitted s\philis is diYided into earl\ and late phases based on time since transmission Zith three distinct clinical entities: primar\ s\philis presents as

a painless chancre, secondar\ s\philis occurs at onset of spirochetemia, and tertiar\ s\philis is characteri]ed b\ late manifestations. Note that neurologic

inYolYement Zith meningoencephalitis or uYeitis can occur at an\ time.b
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At\pical Bacteria

These bacteria do not conform to the t\pical gram-positiYe and gram-negatiYe

distinctions, largel\ due to differences in their cell Zalls. Their ecologic niche, t\pes

of diseases, and immune response are resultantl\ different as Zell.



Notable clinical entities of s\philis include: painless chancre, Aortitis, Tabes dorsalis, General paresis, and Arg\ll Robertson pupillar\ defect

Diagnosis of s\philis relies on a combination of nontreponemal testing (RPR, VDRL) and treponemal speciÖc antibod\ testing

Treatment is Penicillin. Route and duration of treatment depend on stage of disease.

BRUUeOLa

Long, slender spirochetes Zith multiple a[ial ×agella in loose spirals that giYe organism an irregular ZaYe like appearance microscopicall\.b

Unlike other spirochetes, BRUUeOLa can be demonstrated Zith common Giemsa or Wright stains. DistinctiYel\, their genome is split betZeen one large chromosome

and multiple plasmids. This feature is alloZs for signiÖcant antigenic Yariation and results in the clinical manifestation of relapsing feYers. There are oYer 15

species that can cause human disease. The most important to knoZ arebB. bXUJdRUIeUL, B.UecXUUeQWLV,bandbB. KeUPVLL.

B. burgdorferi È

CaXses L\me disease Zhich is WransmiWWed Wo hXmans WhroXgh Whe biWe of Whe i[odes Wick (deer Wick), Zhich acqXire Whe bacWeria in blood meal from Whe ZhiWe-fooWed moXse, Whe main

reserYoir. The Wick mXsW be aWWached for 24-hoXrs Wo effecWiYel\ WransmiW Whe bacWeria. Geographic resWricWions of clinical disease re×ecW Whe geograph\ of reserYoir and YecWor and ma\

change ZiWh changing climaWe. The YasW majoriW\ of cases in Whe US occXr in Whe NorWheasW and MidZesW.b

 

Like oWher spirocheWes, afWer iniWial inocXlaWion, Zidespread disseminaWion occXrs. Clinical disease is diYided inWo Whree sWages. Earl\ infecWion is characWeri]ed b\ er\Whema migrans, a

WargeWoid cXWaneoXs lesion aroXnd siWe of Wick-biWe. DisseminaWed infecWion or spirocheWemia can be associaWed ZiWh meningiWis, neXropaWhies, and cardiac arr\Whmias. LaWe or

persisWenW infecWion can lead Wo in×ammaWor\ arWhriWis, and chronic neXrologic seqXelae.b

 

TreaWmenW is effecWiYe, do[\c\cline is recommended for earl\ disease and cefWria[one for disseminaWed or laWe disease.b



LeSWRVSLUa LQWeUURJaQV

Thin, tightl\ coiled, and highl\ motile spirochete

It has ZorldZide distribution in mammals, especiall\ dogs and rats and is e[creted from animals into urine. It can surYiYe in Zater for prolonged periods Zhere

humans can be infected across small breaks in skin or mucosal surfaces. Outbreaks are particularl\ common in tropical areas that are prone to ×ooding.b

Clinical disease manifestations are related to endothelial actiYation and disruption of endothelial cell connections. Initial bacteremic phase is characteri]ed b\

feYer and m\algias; conjunctiYal suffusion is a common association. The second, immunopathologic phase is uncommon but has seYere manifestations of

meningitis, liYer d\sfunction, renal failure, and DIC Zith pulmonar\ hemorrhage (WeilËs s\ndrome).b

There is no knoZn antimicrobial resistance: Penicillin and Do[\c\cline are effectiYe.

Chlam\dia

Obligate intracellular bacteria that lack peptidogl\can

Their replicatiYe c\cle has tZo forms: the elementar\ bodies (EB) are the infectious form that are metabolicall\ inactiYe but can surYiYe e[tracellularl\; reticulate

bodies (RB) form Zhen EBs are endoc\tosed and are the metabolicall\ actiYe replicatiYe form. Major human pathogens are CKOaP\dLa WUacKRPaWLV and

CKOaP\dRSKLOa species.b

C. WUacKRPaWLV

Causes disease in seYeral sites, primaril\ genital tract and conjunctiYa

Humans are the sole reserYois and it is estimated to be the most frequent infection in the Zorld Zith 100 million neZ cases a \ear. C. trachomatis has three

bioYars Zith distinct tissue tropism. Demonstration of bacteria requires intracellular cultiYation and is not commonl\ done in commercial labs. Nucleic acid

ampliÖcation tests are preferred.

B. recurrentis È

The caXse of epidemic relapsing feYer. HXmans are onl\ knoZn reserYoir and Whe YecWor is Whe hXman loXse. HXmans are infecWed Zhen lice are scraWched, crXshed, and inocXlaWed inWo

skin.b

B. hermsii È

The caXse of endemic relapsing feYer. Small mammals, especiall\ rodenWs, are Whe reserYoir and infecWions are WransmiWWed Wo hXmans WhroXgh Whe biWe of Whe sofW Wick (OrniWhodoros).

C. trachomatis BioYars A-C È



CKOaP\dRSKLOa SVLWWacL

Zoonotic disease from e[posure to poultr\ or other birds

It causes an at\pical pneumonia Zith feYers, m\algias, dr\ cough and bilateral interstitial inÖltrates. The organism, Zhile not highl\ Yirulent, is highl\ infectious. It

is categor\ B bioterrorism agent/disease and is not frequentl\ cultiYated in diagnostic laboratories due to risk to personnel. Serolog\ is preferred method of

diagnosing infection.b

CKOaP\dRSKLOa SQeXPRQLae

Common cause of communit\-acquire pneumonia, similar to M\coplasma pneumoniae.

It can be spread person-to-person. It causes an at\pical pneumonia Zith feYers, m\algias, dr\ cough, and interstitial inÖltrates. Disease is generall\ not seYere,

but cough ma\ persist for Zeeks.b

A]ithrom\cin is the preferred treatment for Chlam\dial infections.

RLcNeWWVLa

Obligate intracellular parasites that are not seen Zell on gram stains and are better demonstrated b\ immuno×uroescence

The\ technicall\ haYe structures similar to gram-negatiYe bacteria, including LPS. The major human pathogens haYe tropism for Yascular endothelial cells, leading

to seYere disease Zith Yasculitis and distributiYe shock due to increased Yascular permeabilit\. The\ can onl\ be groZn in cell cultures or embr\onated eggs. Most

InfecW ocXlar epiWhelial cells and is Whe caXse of Wrachoma, Whe mosW common caXse of blindness ZorldZide

IW is a chronic follicXlar conjXncWiYiWis WhaW is conWracWed in infanc\ or childhood b\ conWacW ZiWh hXman secreWions (hands, fomiWes, or ×ies). Blindness resXlWs from chronic corneal

irriWaWion and scarring.b

C. trachomatis BioYars D-K È

InfecW XrogeniWal epiWhelial cells

 

Transmission is Yia se[Xal conWacW and caXses XreWhriWis, epidid\miWis, mXcopXrXlenW cerYiciWis, and pelYic in×ammaWor\ disease. NeonaWal acXWe inclXsion conjXncWiYiWis can occXr Zhen

bab\ is e[posed Wo bacWerial dXring birWh, bXW is noW XsXall\ associaWed ZiWh permanenW damage or Yision loss.

C. trachomatis BioYars L1-3 È

InfecW XrogeniWal and colorecWal epiWhelial cells

 

Transmission is Yia se[Xal conWacW and L\mphogranXloma YenereXm resXlWs. Geographicall\, L1-3 is foXnd more commonl\ in Wropical areas of Caribbean, S. America, Africa, and SE Asia.

The primar\ lesion of LGV is ofWen as\mpWomaWic WransienW papXle or Xlcer. Progression Wo mXlWilocXlar sXppXraWiYe ingXinal l\mphadenopaWh\ When folloZs and is W\picall\ chief

complainW. Draining ÖsWXlae can deYelop and relaWed s\sWemic s\mpWoms are common. Hemorrhagic XlceraWiYe procWiWis can occXr if infecWion WhroXgh anal roXWe.



ULcNeWWVLae haYe animal reserYoirs and are transmitted to humans b\ arthropod bites. Major human pathogens to knoZ are the spotted feYer - R. ULcNeWWVLa (other

species of spotted feYers are endemic in eastern hemisphere), and t\phus group - R. SURZa]eNLL, R. W\SKL, and O. WVXWVXJaPXVKL

R. ULcNeWWVLab

Cause of Rock\ Mountain Spotted FeYer (RMSF)

The tick is the main reserYoir and Yector, in the Eastern US the dog-tick (Dermacentor) predominates, in the South and West, the Lone Star tick is implicated.

Clinical infection presents Zith acute onset of feYer, headache, rash, confusion, and m\algia. Rash demonstrates distinct pattern that begins Zith macules that

become petechiae and spread from the Zrists and ankles upZards and inYolYe the palms and soles.

Treatment is Zith do[\c\cline. Prompt recognition and treatment is required as mortalit\ Zithout treatment or Zith treatment dela\ is high.

R. proZa]ekii È

Epidemic W\phXs and is WransmiWWed b\ Whe hXman loXse Zhen loXse feces are scraWched inWo recenW biWe ZoXnd. War, e[Wreme poYerW\, and croZding promoWe epidemics.b

R. t\phi



AQaSOaVPa SKaJRc\WRSKLOXP

Along Zith EKUOLcKLa, is a tick-borne gram-negatiYe bacteria that is commonl\ grouped Zith the rickettsia, though cellular structures differ. AQaSOaVPa is spread b\

the I[odes tick and has similar distribution to L\me disease. Their cellular Zall does not contain LPS or peptidogl\can, but the\ can independentl\ meet basic

metabolic tasks. The\ are obligate intracellular parasites and AQaSOaVPa preferentiall\ infect PMNs, causing the disease human granuloc\tic anaplasmosis.

Disease is similar to RMSF minus the rash. C\topenias are frequent. Intragraunloc\tic inclusions, Êmorulae,Ë are the hallmark Önding on peripheral smear, though

clinicall\ not alZa\s apparent. Look out for co-infection Zith other diseases spread b\ I[odes.

Do[\c\cline in the treatment of choice.

EKUOLcKLa cKaIIeeQVLV

Along Zith AQaVSOaVPa, is a tick-borne gram-negatiYe bacteria that is commonl\ grouped Zith the rickettsia, though cellular structures differ. EKUOLcKLa is spread

b\ the Ambl\omma (Lone star) tick and is found in southern states. Their cellular Zall does not contain LPS or peptidogl\can, but the\ can independentl\ meet

basic metabolic tasks. The\ are obligate intracellular parasites and EKUOLcKLa preferentiall\ infect Monoc\tes, causing the disease human monoc\tic ehrlichiosis.

Disease is similar to RMSF minus the rash. C\topenias are frequent. Intramonoc\tic inclusions, Êmorulae,Ë are the hallmark Önding on peripheral smear, though

clinicall\ not alZa\s apparent.

Do[\c\cline in the treatment of choice.

M\cRSOaVPa SQeXPRQLae

Most releYant species in M\cRSOaVPa genus to human disease

M\cRSOaVPa is the smallest free liYing organism and uniquel\ lacks a cell Zall, Zhich means it does not take an\ gram stain. While it can be cultured in lab

conditions, this is rarel\ done in diagnostic labs, and PCR or serologic methods are more commonl\ emplo\ed. Habitat of M. SQeXPRQLae is the human respirator\

tract Zhere it is the most common cause of at\pical communit\ acquired pneumonia, also called ÍZalking pneumonia.Î Antibodies to M\cRSOaVPa can cross react

Zith RBC surface proteins leading to mild hemol\tic anemia and cold agglutinins. If cold agglutinins are found in patient Zith pneumonia, M\cRSOaVPa can be

inferred as the diagnosis.b

Treatment is Zith macrolide or tetrac\cline. Cell-Zall actiYe agents haYe no effect since there is no cell Zall.

M\cRbacWeULa

Nonmotile, non-spore-forming, obligate aerobes

È

Endemic W\phXs or mXrine W\phXs and is WransmiWWed Yia Whe raW ×ea. HXmans are incidenWal hosWs. HXman incidence is Wies Wo qXanWiW\ of Xrban rodenWs. SeYere disease is Xncommon

Orientia tsutsugamushi È

CaXse of scrXb W\phXs and is foXnd predominanWl\ in SoXWh Asia, China, and Indonesia. MiWes/chiggers are Whe reserYoir and YecWor, hXmans are incidenWal hosWs Zhen Whe\ encoXnWer

Whe arWhropods in Whe scrXb brXsh or loZ hanging Wrees. b



The abundance of long-chain fatt\ acids called m\colic acids are of particular importance as a microbiologic feature and for their role in pathogenesis and

immunit\. This giYe a Za[\ coat to the bacteria Zhich confers protection and makes them Íacid-fastÎ on staining È after prolonged e[posure to stain and

penetrating agents, the stain is ÍfastÎ and does not decolori]e. ClassiÖcation of P\cRbacWeULa are based on phenot\pic characteristics, groZth rates, pigmentation

of colonies, and fatt\-acid proÖle of the cell Zall.b

Disease caused b\ P\cRbacWeULa are t\picall\ sloZl\ eYolYing, folloZ a chronic course, and elicit a granulomatous response. Granuloma formation is a ke\

pathologic Önding in m\cobacterial disease and is mediated b\ IFN-γ, TNF-α, CD4 cells, and actiYated macrophages. Defects in cell mediated immunit\ or TNF-α

inhibitor use are major risk factors for disease.

ReleYant P\cRbacWeULa can be made into three categories that cause clinicall\ distinct diseases: Tuberculosis, Lepros\, and Non-tuberculous m\cobacteria

M\cRbacWeULXP WXbeUcXORVLVb

Ver\ sloZ groZing acid-fast bacilli that is restricted to human hosts Zhere the highl\ aerobic enYironment of the lung is preferred site

While millions of people are e[posed to TB eYer\ da\ ZorldZide, disease due to MTB is actuall\ the e[ception, rather than the rule.b

Transmission from human-to-human is through respirator\ droplets. After inhalation, organisms replicated in alYeoli; alYeolar macrophages ingest organism,

Zhere MTB ma\ resist digestion b\ the l\so]ome. Bacteria are then transmitted to regional and hilar l\mph nodes (this is primar\ tuberculosis infection). Bacteria

then disseminate throughout the bod\ Yia l\mphatic drainage into the blood stream. While the upper lobes of the lungs are preferred location for on-going

replication, the organism can seed bones, l\mph nodes, Yisceral organs, and eYen CNS.b

After dissemination, Th1 cellular immune responses respond to organisms Zith granulomatous in×ammation that can essentiall\ ÍZall-offÎ organisms Zithin a

granuloma. MTB ma\ then enter a metabolicall\ inactiYe state Zithin the granuloma (this is latent infection). bIf the Th1 response is inadequate, progressiYe

tissue destruction and disease can occur.b

Failure to maintain immunologic control of the bacteria due to adYancing age, immunosuppression, malnutrition, smoking, or other impairments to cell-mediated

or heightened dela\ed-t\pe-h\persensitiYit\ response can lead to reactiYation Zhich deYelops at the site of granuloma. In the upper lobed, caYitar\ lesions can



deYelop, organisms multiple and accumulation, then are coughed up to spread to another person.b

Diagnosis of latent tuberculosis relies on measurement of dela\ed-t\pe h\persensitiYit\ response. PuriÖed protein deriYatiYe (PPD) skin testing or interferon-

gamma-release assa\s are used. Treatment of latent infection Zith isonia]id or rifampin for seYeral months can preYent later reactiYation and disease.

Diagnosis of actiYe disease requires eYidence of organism in acid fast smear, MTB culture, or nucleic acid ampliÖcation tests. Treatment of actiYe disease must be

prolonged and requires multiple agents. The most common combination is ÍRIPEÎ: rifampin, isonia]id, p\ra]inamide, and ethambutol.b

BCG Yaccination programs in endemic areas ma\ limit the morbidit\/mortalit\ of disease, but has not effectiYel\ reduced global burden of TB disease.

M\cRbacWeULXP OeSUae

SloZ groZing acid fast bacilli Zith human reserYoir, though also found in armadillos

Optimal groZth occurs at cooler temperatures and preferred sites of infection include the skin of the nose, ears, superÖcial nerYes, and e[tremities Zith cooler

temperatures. Transmission from human-to-human is through nasal secretions and requires close and frequent contact.

Clinical manifestations are entirel\ dependent on the host immune response and there is a spectrum betZeen Lepromatous (Th2 response) and Tuberculoid (Th1

response) lepros\. Tuberculoid lepros\ presents Zith h\popigmented and anesthetic lesions on the skin. In lepromatous lepros\, dermal inÖltration leads to

nodular lesions and Íleonine faciesÎ and peripheral neuropathies. Digital loss is due to recurrent trauma of insensate Öngertips.

Multi-drug treatment must be prolonged. Dapsone, Rifampin and Clofa]imine are drugs of choice. b

NRQ-WXbeUcXORXV P\cRbacWeULa (NTM) or At\pical m\cobacteria

DiYerse group of species that cause diYerse diseases

Organisms are described as Ífast-groZerÎ or ÍsloZ-groZerÎ based on Zhether the\ form colonies in culture in more or less than 7 da\s. The\ are found in natural

enYironments (soil, Zater, sea Zater, etc) and human-to-human transmission does not occur. bThere are oYer 140 different species of NTM Zith geographic

differences in preYalence. Antibiotic resistance is frequentl\ encountered.

Distinct clinical entities are associated Zith certain species, and these are Zorth noting. T\pes of clinical disease can be grouped into: Muco/Cutaneous infection,

Pulmonar\ infections, L\mphatic, and Disseminated.

M\cobacterium aYium/intracellulare comple[ (MAC or MAI) È

SloZ groZer WhaW is XbiqXiWoXs in enYironmenW

IW caXses:b

1. PXlmonar\ infecWion, XsXall\ in persons ZiWh bronchiecWasis or bXlloXs lXng disease, WhaW mimics MTB clinicall\

2. H\persensiWiYiW\ pneXmoniWis (ÍhoW WXb lXngÎ)

3. L\mphadeniWis

4. DisseminaWed infecWion in persons ZiWh AIDS Zhen CD4 coXnW drops beloZ 50-100.b



M\cobacterium kansasii È

Can mimic MTB pXlmonar\ infecWion

M\cobacterium marinum È

WaWer-loYing inWermediaWe groZer WhaW caXses cXWaneoXs granXlomaWoXs lesions aW siWes of abrasion and conWacW ZiWh sZimming pool or aqXariXm ZaWer. IW can be associaWed ZiWh

regional l\mphangiWis and l\mphadenopaWh\.

M\cobacterium scrofulaceum È

CaXses l\mphadeniWis, knoZns as ÍscrofXlaÎ

M\cobacterium fortuitum/chelonae È

Rapid-groZer WhaW is ZaWer-loYing and has been linked Wo infecWions of prosWheWic joinWs and indZelling YascXlar caWheWers. If can caXse cXWaneoXs infecWions and has been linked ZiWh

oXWbreaks relaWed Wo pedicXre ZaWer and WaWWoo ink.b

M\cobacterium ulcerans È

Third mosW common m\cobacWerial infecWions ZorldZide and foXnd in Wropical, Zarm climaWes. InfecWion is likel\ dXe Wo e[posXre of ZaWer soXrce. InfecWion caXses debiliWaWing Xlcers

(Wermed ÍBXrXli XlcerÎ for locaWion in Uganda Zhere iW Zas ÖrsW described). bUlcers are generall\ painless, bXW progressiYe and erode deeper mechanical WissXes, inclXding

osWeom\eliWis.



This is a list of medicall\ releYant bacteria. See the associated entr\ Zithin the dendritics for gram-positiYe and gram-negatiYe for details.
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