Lecture 10.

Basics of clinical microbiology. Healthcare-associated infections. Infections of the respiratory tract, gastrointestinal tract, urogenital tract, central nervous system, wound and septic infections

The purpose of the lecture: To acquaint students with the goals and objectives of clinical microbiology. Educate them about healthcare-associated infections. To provide information about the causative agents of respiratory tract, gastrointestinal tract, genitourinary tract, central nervous system and wound infections and principles of disease diagnosis. To acquaint students with the principles of microbiological diagnosis of healthcare-associated infections and septic infections.

Lecture plan:
1. The concept of clinical microbiology. Information on healthcare-associated infections. Infection Control.
2. Upper and lower respiratory tract, brief anatomical and physiological information
- Normal microflora of the upper respiratory tract, inflammatory diseases and their causes, rules for taking pathological material, principles of microbiological diagnosis
- Inflammatory diseases of the lower respiratory tract, their types, causative agents, principles of microbiological diagnosis.
3. Gastrointestinal tract, brief anatomical and physiological information
- Concepts of normal microflora of the gastrointestinal tract, dysbiosis and dysbacteriosis
- Inflammatory diseases of the gastrointestinal tract and their causes, principles of microbiological diagnosis
- Criteria and microbiological diagnosis of dysbiosis
4. Central nervous system, brief anatomical and physiological information
- Inflammatory diseases of the brain and meninges, meningitis, encephalitis, causative microorganisms, principles of microbiological diagnosis.
5. Urinary tract and genitals, brief anatomical and physiological information
- Normal microflora of the genitourinary tract, inflammatory diseases and their causative agents.
- Microbiological examination of urine. Bacteriuria, its determination and evaluation.
- Sexually transmitted diseases.
- Inflammatory diseases of female genital organs, microbiological examination methods.
- Understanding of TORCH infections. Transplacental diseases and their diagnosis.
- Inflammatory diseases of male genital organs, microbiological examination methods.
6. Inflammatory diseases of the skin. Complicated infections during skin lesions.
- Wound infections, microbiological diagnosis.
7. Sepsis, causative agents of septic infections, principles of microbiological diagnosis.

Diagnostic Microbiology
The clinical microbiology laboratory plays an important role in the diagnosis and control of infectious diseases. Newer molecular, proteomic, and immunologic technologies are being used to enhance the information that the laboratory can provide. Many of the diagnostic tests require viable samples, and the quality of the results depends on the quality of the specimen collected from the patient, the means by which it is transported from the patient to the laboratory, and the techniques used to demonstrate the microbe in the sample. In addition, the collected specimen must be representative of the site of infection and not contaminated during collection with other organisms that colonize skin and mucosal surfaces. Antimicrobial susceptibility determinations require viable and representative microbes purified from the clinical sample. Knowing the minimal inhibitory or biocidal concentrations for specific drugs is important for prescribing
the best treatment. The procedures for genome and antigen analysis have
become less expensive and available for more pathogens.
These procedures may not require viable samples. These
assays are very sensitive and specific and can speed up the
analysis. 
Relatively few organisms are classified as always pathogenic (e.g., rabies virus, Bacillus anthracis, Shigella, Sporothrix schenckii), whereas some establish disease only under well-defined circumstances or under certain conditions (e.g.,opportunistic infections of immunocompromised individuals). Some diseases arise when a person is exposed to organisms from external sources, which is called an exogenous infection (e.g., influenza virus, C. tetani, Neisseria gonorrhoeae, Coccidioides immitis, and Entamoeba histolytica), but most human diseases are produced by organisms from the person’s own microbial flora that spread to normally sterile body sites (e.g., blood, brain, lungs, peritoneal cavity) in which disease can ensue (endogenous infections).
Some infections cause a single well-defined disease, which is oftentimes caused by the action of a virulence factor, such as a toxin (e.g., C. tetani [tetanus]), whereas others can cause several manifestations of disease (e.g., Staphylococcus aureus causes endocarditis, pneumonia, wound infections, food poisoning). The same disease can also be caused by different microbes (e.g., meningitis can be caused by viruses, bacteria, fungi, and parasites). By understanding the characteristics of the microbe and the host’s response to infection, a Sherlock Holmes–like approach can be applied to the microbial villain to solve the clinical infectious disease case. In addition, proper precautions can be taken to protect oneself and others from infection, and a sensible approach to prescribing appropriate therapy can be designed. When approaching a patient with an infectious disease, there are four questions that must be answered. Question 1 and the first step in treating an infectious disease is to recognize and distinguish an infection from other maladies. Infections are often accompanied by fever, inflammation, swollen lymph nodes, and other symptoms. Many of these disease presentations are caused by the inflammatory response to the infection. These same presentations can be induced by other disease syndromes. The next question is, where is the infection? Knowing the site of infection can provide clues as to the possible microbes causing the infection and is important in picking an antimicrobial that can reach the infected tissue or site. The answers to Question 3 are the main subjects of this book: Which microbe is causing the infection and how is it causing the disease? Although the distinction of bacterial, viral, fungal, and parasitic infections can oftentimes be made from the history and physical presentations of the patient, certain laboratory tests can help focus the diagnosis. For example, bacterial infections are often accompanied by increases in serum levels of C-reactive protein and procalcitonin, which are components of an inflammatory response. Once a differential diagnosis (a list of most probable villains) is obtained, then confirmatory tests can identify
the disease-causing microbe. Introduce the different types of tests and their application to each of the microbes to be discussed. In addition to knowing the most appropriate test for a microbe or microbial syndrome, it is also important to know the limitations, sensitivity, and specificity of the tests. More and more individuals are living with immunodeficiencies caused by treatments for cancer, autoimmune diseases, or infections (e.g., AIDS). These individuals become
susceptible to infections caused by less virulent or nonvirulent microbes that do not affect other individuals. The importance of the deficient immune response becomes very apparent for protections against these microbes. Bacterial disease is usually determined by the microbe’s virulence factors. For some, it is a one–one correspondence, such as for toxin-producing Corynebacterium diphtheriae, Vibrio cholera, and C. botulinum. For others, the disease may result from colonization, toxic by-products, or the immune and inflammatory responses to the microbe. Immune and inflammatory responses are triggered by structures of the microbe. Repetitive microbial structures provide pathogen-associated molecular patterns that induce innate responses, whereas specific structures are recognized by the immune response. In addition, extracellular bacterial and fungal structures usually trigger the activation of a cascade of soluble proteins of the complement system, which recruits macrophages and neutrophils to the infection site, initiates inflammation, activates antibody production, and generates a molecular membrane pore in the microbe. Intracellular infections, including viruses, bacteria, fungi, and parasites, require a different immune response, and the consequences are also different. Human cells respond to an intracellular microbial infection by shutting down cellular processes and by activating cytolytic cellular responses (natural killer [NK] cell, T cell, and macrophage responses) that kill or wall off the infected cells. Antibody is generated to inactivate toxins, to prevent binding of the microbe, and to facilitate its uptake and clearance by macrophages and neutrophils. The nature of the disease and susceptibility of an individual to a pathogen is determined by how soon the protective response can act on the infection, the efficacy of the response, and the immunopathologic consequences of that response. Inflammation accompanies most immune responses and sometimes it is just as important to treat the inflammation as it is to treat the infection to reduce the severity of the disease.
The fourth question should take considerable thought:
Should the microbe be treated and, if so, what is the best treatment? Designing appropriate therapy is necessary for those infections that do not resolve on their own. Although safe, antibiotic treatment can disrupt the normal flora which
may allow more pathogenic bacteria or fungi to take their place. Proper therapy requires getting enough of the right antimicrobial drug to a sensitive target within the microbe at the site of infection in the body. The antimicrobial potency and spectrum of activity and the pharmacologic properties of the drug are determined by the structure and mode of action of the drug. Microbes may be naturally resistant, mutate, or acquire genetic information to make them resistant and those that are resistant to antibiotics will be selected and will endure. Initial antimicrobial choices may attempt to cover all possible pathogens, but on identification of the microbe and its antimicrobial susceptibilities, antibiotics that are more specific, less expensive, easier to administer, and with fewer side effects should be prescribed. Proper antimicrobial stewardship will reduce cost, side effects, and potential development of resistant strains. In addition to the four questions relating to the patient, the care provider must also know how to protect themselves and others from infection. Key questions include: Is there a vaccine? What safety precautions should be taken? How can hands, objects and contaminated surfaces be disinfected? The best means to protect an individual from infection is to prevent exposure or contact, and the second best means is to be immunized against the microbe, by prior infection, or vaccine. Restricting access to infected individuals or areas by quarantine helped prevent the spread of the smallpox virus and with an effective vaccine and worldwide vaccination program, it led to the elimination of the virus.
Knowing the epidemiologic characteristics of the microbe helps determine the potential for exposure and identify who is at risk to infection. This includes the means of spread, the vector, if utilized, geographical distribution, and seasonal 
presence of the microbe, as well as the influence of personal health, genetics, habits, and lifestyle, which increases risk of infection and disease. Asking a patient whether they have traveled recently has become a key question in obtaining a diagnosis and is an indication of the globalization of disease.
Summary
It is important to realize that our knowledge of the microbial world is evolving continually. Just as the early microbiologists built their discoveries on the foundations established by their predecessors, present and future generations will
continue to discover new microbes, new diseases, and new therapies. The following chapters are intended as a foundation of knowledge that can be used to build your understanding of microbes and their diseases.

Overview of Selected Bacterial Pathogens
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Selected Bacteria Associated with Foodborne Diseases

Aeromonas species Meats, produce, dairy products
Bacillus cereus Fried rice, meats, vegetables
Brucella species Unpasteurized dairy products, meat
Campylobacter species Poultry, unpasteurized dairy products
Clostridium botulinum Vegetables, fruits, fish, honey
C. perfringens Beef, poultry, pork, gravy
Escherichia coli Beef, unpasteurized milk, fruits and juices, vegetables, lettuce
Francisella tularensis Rabbit meat
Listeria monocytogenes Unpasteurized dairy products, coleslaw, poultry, cold-cut meats
Plesiomonas shigelloides Seafood
Salmonella species Poultry, unpasteurized dairy products
Shigella species Eggs, lettuce
Staphylococcus aureus Ham, poultry, egg dishes, pastries
Streptococcus, group A Egg dishes
Vibrio species Shellfish
Yersinia enterocolitica Unpasteurized dairy products, pork
Note: Organisms in boldface are the most common foodborne pathogens.

Selected Bacteria Associated with
Waterborne Diseases
Aeromonas species Gastroenteritis, wound infections, septicemia
Campylobacter species Gastroenteritis
Escherichia coli Gastroenteritis
Francisella tularensis Tularemia
Legionella species Respiratory disease
Leptospira species Systemic disease
Mycobacterium marinum Cutaneous infection
Plesiomonas shigelloides Gastroenteritis
Pseudomonas species Dermatitis
Salmonella species Gastroenteritis
Shigella species Gastroenteritis
Vibrio species Gastroenteritis, wound infection, septicemia
Yersinia enterocolitica Gastroenteritis
Note: Organisms in boldface are the most common waterborne pathogens.


















Arthropod-Associated Disease
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Bacteriology Specimen Collection for Bacterial Pathogens[image: ] [image: ] [image: ]

Detection Methods for Bacteria
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Preliminary Identification of Bacteria Isolated in Culture
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Campylobacter jejuni, C.
coli, C. upsaliensis

Gastroenteritis

Zoonotic infection following inges-
tion of contaminated food, milk,
or water

Self-limited; severe infections treated
with azithromycin; tetracycline or
fluoroquinolones used as alterna-
tive therapy

C fetus Septicemia, meningitis, gastroenteritis, Infects elderly, immunocompro-  Aminoglycosides, carbapenems,
spontaneous abortion mised patients chloramphenicol
Cardiobacterium hominis  Subacute endocarditis Opportunistic pathogen in patients Penicillin or ampicillin
with previously damaged heart
valve
Eikenella corrodens Subacute endocarditis, wound infections Human bite wounds; opportunistic Penicillin, cephalosporins, tetracy-

pathogen in patients with previ-
ously damaged heart valve

cline, or fluoroquinolones

Escherichia coll: entero-
pathogenic (EPEC)

Watery diarrhea and vomiting

Infants in developing countries

Unknown
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E. coli: Shiga toxin-pro-
ducing (STEC)

Watery diarrhea, hemorrhagic colitis, hemo-
Iytic uremic syndrome:

Foodborne, waterborne outbreaks
in developed countries

Antibiotics contraindicated

E. coli: enterotoxigenic
(ETEC)

Watery diarrhea

Childhood diarrhea in developing
countries; travelers’ diarrhea

Ciprofloxacin shortens course (high
level of resistance)

E. coli: enteroaggregative
(EAEQ)

Diarrhea with mucus

Childhood diarrhea

Fluoroquinolones used in AIDS
patients

E. coli: enteroinvasive
(EIEC)

Watery diarrhea, hemorrhagic colitis

Childhood diarrhea in developing
countries

Antibiotics reduce duration of dis-
ease and infectivity

E. coli: uropathogenic

Cystitis, pyelonephritis

Sexually active women

Trimethoprim/sulfametho xazole,
fluoroquinolones

E. coli: meningitis associ-
ated

Acute meningitis

Neonates

Extended-spectrum cephalosporins

Francisella tularensis

Tularemia: ulceroglandular, oculoglandular,
pneumonic

Tick bites, exposure to infected rab-
bits, bioterrorism

Doxycycline or ciprofloxacin for mild
infections; add gentamicin for seri-
ous infections

Haemophilus influenzae  Encapsulated type b strains: meningitis, Aerosol transmission in young Broad-spectrum cephalosporin,
septicemia, cellulits, epiglottitis unimmunized children; spread azithromycin, or fluoroquinolone;
Unencapsulated strains: otitis media, sinus-  from upper respiratory tract in many strains resistant to ampic
itis, bronchitis, pneumonia elderly patients with chronic
respiratory disease
Helicobacter pylori Gastritis, peptic and duodenal ulcers; gas- Infections particularly common Multidrug therapy: omeprazole +
tric adenocarcinoma among people in low socioeco- amoxicillin + clarithromycin
nomic class or in developing
countries
Kingella kingae Subacute endocarditis Opportunistic pathogen in patients -Lactam with B-lactamase inhibitor,

With previously damaged heart
valve

cephalosporins, macrolides, tetra-
cycline, fluoroquinolone
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Kebsiellapneumonie _ Peumonia, urinary tract infections. Nosocomia infection; alcoholism  Cephalosporins, carbapenems, fluo-
roquinolones; multidrug-resistant
strains increasingly common

Legionella pneumophila _ Legionnaires'disease (pneumonia), Pontiac _Waterborne; elderly and immuno-  Macrolides (erythromycin, azithromy-

fever (fulike finess) ‘compromised patients cin,clarithromycin; fluoroquino-
lones as alternative therapy

Moraxellacatarthalis _ Bronchopneumonia, ear or eye infections _ Children, patients with compro-  Cephalosporins, amoxicilin/clavu-

mised pulmonary system lanic acid

Proteus mirabills Urinary tract infections, wound infections _ Structural abnormality in urinary  Amoxicilln, trimethoprim/sulfa-

tract ‘methoxazole, cephalosporins,
fluoroguinolones

Pseudomonas aeruginosa Pulmonary; primary skin and soft-tissue  Nosocomial infections Combination therapy generally

infection: bur wounds,foliculits, osteo- required (e.g. aminoglycoside with
chondrits;urinary tractinfections;ear or xtended-spectrum cephalospo-
eye infections; bacteremia; endocarditis taz0bactam, or
multidrug-resistant
strains increasingly common
Salmonella enterica Diarrhea; enteric fever (serovar Typhil Contaminated food; immunocom-  May prolong carrier state in simple
promised patients at higher sk diarrhe treatment; fluoroquino-
for bacteremia lones for enteric fever

Serratia, Enterobacter _ Pneumonia, urinary tract infections, wound  Nosocomial infections Carbapenems,piperacilin tazobac-

infections. tam

Shigella Bacillary dysentery. Contaminated food or water; ‘Ampicillin, rimethoprim/sulfa-

person-to-person spread ‘methoxazole, fluoroquinolones

Stenotrophomonas Wide variety of local and systemic infec-  Nosocomial infections Trimethoprim/sulfamethoxazole;

‘maltophilia tions. doxycycline or ceftazidime as
altemative

Streptobacillus moni-_ Rat-bite fever; Haverhill fever Bite of rat o other small rodent;  Penicillin, tetracycline

formis ingestion of contaminated food
orwater

Vibrio cholerae Severe watery diarrhea, septicemia Children and adultsin developing _ Rehydration; azithromycin, doxycy-

countries cline,or ciprofloxacin as ahtemative

V.parahaemolyticus  Water diarthea, wound infection Seafood-bome outbreaks Rehydration for diarthea; doxycycline
+ ceftriaxone for wound infection

V.vuinificus Wound infections, primary septicemia _ Compromised individuals with  Minocycline or doxycycline + ceftri

preexisting hepatic o chronic
diseases

‘axone or cefotaxime
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'ANAEROBES.
Actinomyces

‘Actinomycosis: cervicofacia, thoracic,
abdominal, pelvic, central nervous
system

Colonizes human mucosal surface
(oropharynx, intestine, vagina)

Surgical debridement; penicillin;
‘carbapenems, macrolides, or
clindamycin as alternative drugs

Bacteroides fragilis

Polymicrobial infections of abdomen, female
genitaltract, cutaneous and soft issues

Normalinhabitant of the Gl tract

Metronidazole; carbapenems; iper-
acilln/tazobactam

Clostridium botulinum

Botulism: foodborne, infant, wound

Found in environment (e.g. soi,
‘water, sewage) and Gl tract of
animals and humans

Ventiatory support + metronidazole.
or penicilln +trivalent botulinum
antitoxin

C diffcle

‘Antibiotic-associated diarthea; pseudo-
‘membranous coltis

‘Colonized human Gl tract and female.
‘genital tract contaminates hospital
‘environment; pior antibiotic use

Discontinue implicated antibiotics;
metronidazole or vancomycin

C perfringens

Soft-tissue infections:cellulitis, myositis,
‘myonecross;food poisoning; enterits
necroticans; septicemia

Found in environment (e.g. soi,
‘water, sewage) and Gl tract of
animals and humans

Surgical debridement + penicilin

C tetani

Tetanus: generalized, localized, neonatal

Found in environment (e.g. soi,
‘water, sewage) and Gl tract of
animals and humans

‘Wound debridement + penicilinor met-
ronidazole + vaccination with tetanus.
tox0id + passive immunization

Propionibacterium acnes  Acne; opportunistic nfections (eg. of

catheters,shunts, and other prosthetic
Gevices]

Colonizes human skin and mucosal
surfaces.

‘Acne treated with benzoyl peroxide
+ clindamycin or erythromycin

‘Anaplasma, Ehrlichia, Rickettsia, Coxiella, Chlamydia

Anaplasmaphagocyto-  Anaplasmosis(granulocytic ehrichiosis)  Transmission by tick bite (xodes]  Doxycycline ifampin as altemative
philum therapy
Chlamydiatrachomatis _ Trachoma; neonatal conjunctivitisand _ Trachoma in developing countries; _ Doxycycline, erythromycin, or
‘pneumonia;urethrits cenvicitis;proctitis;  exposure to infected secretions  azithromycin; luoroquinolones
salpingitis; lymphogranuloma venereum _during birth or sexual contact
Cpneumoniae Pneumoni; cardiovasculardisease (1) Children, young adults Macrolides; doxycycline,levofloxacin
Cpsittaci. Pneumonia Expostre to birds and ther secretions_Doxycycline or macrolides
Covielabumeti Qfever:acute (fever, headache, chlls, myal-Persons exposed to infected ‘Acute disease: doxycycline
gias, granulomataus hepaiti) o chronic livestack; primarily acquired by Chronic disease: doxycycline +
{endocarditis, hepatic dysfunction) inhalation; elatively uncommon  hydroxychloroquine; fuoroaui-
in United States nolones used as altemative to
doxycycline
Endichiachafieensis  Monocytic hrlichiosis Transmission by tick bite mblyomma)Doxycycline; ifampin used as alter-
native therapy
Mycoplasma genitalium _ Urethrits cervicitis, pelvicinflammatory  Transmission during sexual activity _ Azithromycin, luoroquinolones
disease
M pneumoniae Tracheabronchitis; pharyngitis;atypical _ Symptomatic disease more com- _ Erythromycin, doxycyciine, luoroqu-
pneumonia monin children than adults; nolones
severe disease in patients with
hypogammaglobulinemia
Rickettsiaricketsi Rocky Mountain spofted fever Most prevalentin hikers and other _ Doxycycline;fluoroquinolones used

individuals who spend a ot o time
‘outdoors; transmission by tick bite
(Dermacentor in United States)

‘asaltemative therapy
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‘SPIROCHETES

Borreliaburgdorferi B, Lyme disease: erythema migrans; cardiac,  Transmission by ticks (ixodes) Early: amoxicillin,doxycycline,
‘garini, B.afzeli ‘neurologic, or theumatologic abnormaiities cefuroxime; late: ceftriaxone, cefo-
taxime, or penicilin G
B.recurrentis Epidemic relapsing fever Transmission by human body louse;  Tetracyclines; penicillins
no animal host
Borrelia species. Endemic relapsing fever Transmission by tick bite (Orithodo- Tetracyclines; pencilins
ros}; rodent and small mammal
Leptospirainterrogans  Leptospirosis: mild, virakiike lness to. Transmission by exposure tonfected_Penicilin; doxycycline.
severe multiorgan iliness (Weil disease)  urine or tisues of rodents, dogs,
farm animals, wild animals
Treponemapallidum _ Syphils: primary, secondary, tertary, con- _ Transmission congenitally or through Pencillins; doxycycline or azithromy-

genital sexual contact cin as alternative therapy

AIDS, Acquired immunodieiciency syndrome; B4, bacilary angiomatosi; (D, cat-scratch lisease; EAEC enteroagaregativ E coft EIEC, enteroinvasive . coli
EPEC, enteropathogenic . col ETEC, enterotaxigenic E col; G, gastrintesting;HIY, uman immunodeficiency virus; INH: soniazd; STEC Shiga tosin-produc

ing E coli: TF, trench fever.
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System Affected Pathogens

UPPER RESPIRATORY INFECTIONS.

Pharyngitis  Straptococcus pyogenes, Neisera gonorhoeae,group C Streptococcus Arcanobacterum haemolyticum, Chiamydia pneumoniae,
‘Corynebacteium diphtherae, C.ulcerans, Mycoplasma preumoniae, rancislla tuarensis

Sinusits Streptococcus| i i < mixed anaerobes and. Staphylococcus
aureus group A Streptococcus, Pseudomonas aeruginosa and other gram negative rods

Epiglotts ___ Haemophius influenzae,Sreptococus preumoniae,Staphylococcus aureus

EARINFECTIONS

Otiis externa  Pseudomonas aeruginosa, Staphylococcus aureus, group A Streptococcus

Ottismedia  Streptococcus) i i < ‘Staphylococcus aureus,group A Sreptococcus, mixed
anaerobes and aerobes

EVEINFECTIONS

Conjunciviis lococcus aureus, Streptococcus pneumoni aegyptius, Neisseria gonorrhosae, Peudomonas aeruginosa,

Francisella tularensis, Chlamydia trachomatis

Keratits lococcus aureus, Streptococcus pn iae,Ps aeruginosa, group A Streptococcus, roteus mirabils and other
Enterobacteriaceae, Bacillus species, Neisseria gonorrhoeae

Endophthalmitis Bacillus cereus, Staphylococcus aureus,Pseudomnas aeruginosa, coagulase-negative Staphylococcus.Propionibacterum species,

Corynebacterium species

PLEUROPULMONARY AND BRONCHIAL INFECTIONS

Bronchitis e e e D e S e D B L el s B o

Empyema ‘Staphylococcus aureus,Streptococcus pneumoniae, group A Streptococcus, Bacteroides fagils Kiebsiella pneumoniae and other
Enterobacteriaceae, Actinomyces species, Nocardia species, Mycobacterium tuberculosis and other species

Pneumonia  Streptococcus pneumoniae, Staphylococeus aureus, Klebsiella pneumoniae, other Enterobacteriaceae, Moraxella catarrhals

"Haemophilusinfuenzae. Neisseria meningtics, Mycoplasma peumoniae, Chlamydia rachomatis, C. pneumoniae, C.psitaci,
Pseudomonas aeruginasa, Burkholderia species, Legionella species, Francisella ularensis, Bacteroides fragilis, Nocardia species,
‘Rhodococcus equi, Mycobacterium tuberculosis and other species, Coiella bunetil Rickettsiarickettsi, many other bacteria
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URINARY TRACT INFECTIONS

Cysttisand _ Escherichia col, roteus mirabils, other Enterobacteriaceae, Pseudomonas aeruginosa Staphylococcus saprophyticus,S. aureus,S.
pyelonephritis — epidermidis, group B Streptococcus, Enterococcus species, Asrococcus urinae, Mycobacterium tuberculosis

Realcalculi Proteus mirabils, Morganella morgani: Kiebsell pneumoniae, Corynebacterium uralytcum, Staphylococcus saprophyticus, Urea-

‘plasma urealyticum
Renalabscess Staphylococcus aureus, mixed anaerobes and aerobes, Mycobacterium tuberculosis
Prostatits Escherichia coli Klebsiella pneumoniae, other Enterobacteriaceae, Enterococcus species, Neisseria gonorihoeae, Mycobacterium

tuberculosis and other species

INTRAABDOMINAL INFECTIONS

Pertonitis Escherichia coli, Bacteroides fragilis and other species, Enterococcus species, Klebsiella pneumoniae, other Enterobacteriaceae,
Pseudomonas aeruginasa, Streptococcus pneumoniae, Staphylococcus aureus, Fusobacterium species, Clostridium species, Pepto-
streptococcus speces, Neisseria gonorrhoeae, Chlamyia trachomatis, Mycobacterium tuberculosis

Dialysis- ‘Coagulase-negative Staphylococcus, Staphylococcus aureus, Streptococcus species, Corynebacterium species, Propionibacterium
associated  species, Escherichiaco and other Enterobacteriaceae, Peudomonas aeruginosa, Acinetobacler species
peritonitis

CARDIOVASCULAR INFECTIONS

Endocarditis  Viridans Streptococcus, coagulase-negative Staphylococcus, taphylococcus aureus, Agaregatibacter species, Cardiobacter
hominis, Eikenella corrodens,Kingellakingae, Streptococcus pneumoniae, Aiotrophia species, Rothia mucilaginosa, Enterococcus
species, Bartonella species, Coxiella burntii Brucela species, Erysipelothrix husiopathiae, Enterobacteriaceae, Pseudomonas
eruginasa, Corynebacterium species, ropionibacterium species

Myocarditis  Staphylococcus aureus, Corynebacterium diphtheriae, Clostridium perfingens, group A Streptococcus, Borrelia burgdorferi, Nesseria
‘meningtids Mycoplasma pneumoniae. Chiamydia preumoniae, C.psittac icketisa icktisi, Orientia tsutsugamushi
Pericarditis  Staphylococcus aureus,Streptococcus pneumoniae, Neisseria gonorrhoeae, N.meningitcis, Mycoplasma pneumoniae, M. tuberculosis

and other species

SEPsIs

Generalsepsis  Staphylococcus aureus, coagulase-negative Staphylococcus, Escherichia cof Klebsiela species, Enterobacter species, Proteus
‘mitabils, other Enterobacteriaceas, Streptococcus pneumoniae and other species, Enterococcus species, Pseudomonas aerugi-
nosa, many other bacteria
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Transfusion-  Coagulase-negative Staphylococcus, Staphylococcus aureus Yersinia enterocolitica,Pseudomonas fuorescens group, Salmonella
associated  species, other Enterobacteriaceae, Campyiobacter ejuni and other species, Bacllus cereus and other species
sepsis

Sepic thrombo-  Staphylococcus aureus, Bacteroides fragils, Klebsiella species, Enterobacter species, Pseudomonas aeruginosa, Fusobacterium spe-
phiebitis cies, Campylobacterfetus

'CENTRAL NERVOUS SYSTEM INFECTIONS

Meningitis  Group B Streptococcus, Streptococcus pneumoniae, Neisseria meningitids, Listeria monocy influenzae,
Escherichia col, other Enterobacteriaceae, Staphylococcus aureus, coaquiase-negative Staphylococcus, Propionibacterium
species, Nocaria species, Mycobacteium tuberculosis and other species, Borelia burgdorfer Leptospira species,Treponemapal-
idum, Brucellaspecies

Encephalis  Listeriamonocytogenes, Treponema pallidum, Leptospira species, Actinomy ces species, Nocardia species, Borreia species, Rickettsia
rickettsi, Coxiella burneti, Mycoplasma pneumoniae, Mycobacterium tuberculosis and other species

Brainabscess Staphylococcus aureus, Fusobacterium species, Peptostreptococcus species, other anaerobic cocci, Enterobacteriaceae, Pseudo-
‘monas aeruginasa, viridans Streptococcus, Bacteroides species, Prevotella species, Porphyromonas species, Actinomyces species,
Clostridium perfringens,Listeria monocytogenes, Nocardia species, Rhodococcus equi, Mycobacterium tuberculosis and other spe-

Subdural empy-  Staphylococcus aureus, Streptococcus pneumoniae, group B Streptococcus, Neisseria meningitidis mixed anaerobes and aerobes

'SKIN AND SOFT-TISSUE INFECTIONS

Impetigo Group A Streptococcus Staphylococcus aureus
Follculiis___Staphylococcus aureus, Pseudomnas aeruginosa
Furunclesand  Staphylococcus aureus
carbuncies
Paronychia Staphylococcus aureus, group A Streptococcus, Pseudomenas aeruginosa
Erysipelas___Group A Sreptococcus
Celoitis Group A Streptococcus,Staphylococcus aureus, Haemophiusinfluenzae, many other bacteria
Necrotizing  Group A Streptococcus, Clostrdium perfringens and other species, Bacteroides fagils, other anoerobes,Enterobacteriaceae,
celltisand  Pseudomonas aeruginosa
fasctis
Bacilary angio- _ Bartonella henselae, Bartonella quintana
matosis

Infectionsof  Pseudomonas aeruginosa, Enterobacter species, Enterococcus species, Staphylococcus aureus, group A Streptococcus, many other
burns bacteria

Bitewounds Eikenella corrodens, Pasteurella multocida, P-canis, Capnocytophaga canis, taphylococcus aureus, group A Streptococcus, mixed
‘anaerobes and aerobes, many gram-negative rods

Surgical wounds Staphylococcus aureus, coagulase-negative Staphylococcus, groups A and B streptococci,Clostridium perfingens, Corynebacterium
species, many other bacteria

Traumatic Bacillus species, Staphylococeus aureus, group A Streptococcus, many gram-negative rods, rapidly growing mycobacteria
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GASTROINTESTINAL INFECTIONS

Antibiotic-  Clostridium dificile, Staphylococcus aureus
associated
diarhea

Gastrtis Helicobacter pylori

Gastroenterits _ Salmonela species, Shigela species, Campylobacter jjuni and col Escherichia ol (STEC, EIEC, ETEC, EPEC, EAEC), Vibrio
cholerae, V. parahaemolyticus, Bacilluscereus, Yersnia enterocolica, Edwardsiell tarda. Pséudomonas aeruginosa, Aeromonas
species, Plsiomonas shigellides, Bacteroide ragils Clostridium botulinum, C.perfingens.

Food intoxica-  Staphylococcus aureus, Bacillus cereus, Costridium botulinum, C perfringens

tion

Proctits Neisseria gonorrhoea, Chamydia trachomati,Treponema palldum

'BONE AND JOINT INFECTIONS

Osteomyelitis  Staphylococcus aureus, Saimonell specie, Mycobacterium tuberculosis and other specie,f-hemolytc Streptococcus, Streptocoe-
‘cuspneumoniae, Eschericha coll and other Enterobacteriaceae, Pseudomonas aeruginosa, many less common bacteria

At Staphylococcus aureus,Neisseia gonorrhoeae, Steptococcuspreumoniae, Salmonella species, Pasteurllamulocida, Mycobacte-

rium species
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System Affected Pathogens

Prosthetic:  Staphylococcus aureus, coagulase-negative Staphylococcus, group A Sreptococcus, virdans Steptococcus,Conynebacterium spe-
assocated  cies. Propionibacterum species, eptostreptococcus specie, other anaerobic coccl
infections

‘GENITAL INFECTIONS

Genitalulcers  Treponemapallidum, Haemophilus ducreyi, Chlamycia trachomatis, Francisela tularensis, Kiebsiella granulomatis, Mycobacterium
tuberculosis

Urethiits Neissera, Chlamydiatrachomatis, Mycoplasma genitalium, Ureaplasma urealyticum

Vaginitis "Mycoplasma hominis, Mobiluncus species, other anacrobic species, Gardnerella vaginalis

Cenvicitis Neissera, ‘Chlamydia trachomatis, Mycoplasma genitalium, N. meningitids, group B treptococcus, Mycobacterium
‘tuberculosi, Actinomyces species

GRANULOMATOUS INFECTIONS

General "Mycobacterium tuberculosis and other species, Nocardia species, Treponema pallidum, Brucela species, Francselatuarensis
Listeria monocytogenes, Burkholderia pseudomallei Actinomyces species,Bartonel henselae, Tropheryma whipplei, Chiamydia
rachomatis, Coriellaburneti

Note: Organisms in boldface are the most common pathogens
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ARTHROPOD __ Organism

Disease

Tick  Anaplasma Human snaplasmos's formerly
‘phagocytophitum caled human granulocytic
ehvichiosi)
‘Borrelia afzeli Lyme disease
B burgdorferi Lyme disease
B.garinii Lyme disease
Borrelia otherspecies  Endemicrelapsing fever
Coriella burneti Qever
Envichia chaffeensis Human monocytc ehrlichiosis
E awingii Canine (human) granulocytic
ehlchiosis
Francisella tularensis Tularemia
Rickettsiaicketsi Rocky Mountain spotted fever
Flea R prowazeki Sporadic typhus
Royphi Murine typhus
Versinia pstis Plague
Uce Bartonella quintana Trench fever
Borrela recurrentis Epidemic relapsing fever
R prowazekiiprowazekii __ Epidemic typhus
MiteOrientia sutsugamushi _ Scrubtyphus
Rickettsia ki Rickettsalpox
Sond- Bartonellabaciliformis _ Bartonellosi (Corion isease)




image18.png
Specimen Transport System Specimen Volume Other Considerations
Blood:routine bacterial  Blood culture bottiewith  Adults: 20 mi/culture. Skin should be disinfected with 70% akcohol followed by
culture. nutrient media Children: 5-10 mi/culture  0.5%-29%chlorhexidine; -3 cultures colected for each.
Neonates: 1 ml/culture septic event; blood is divided equally into two bottles of
nutrient media
Blood: intracelluar Sameas thatforroutine  Sameas that for routine. _ Considerations are the same as those for routine blood
bacteria (eg. Brucella, blood cutures; lyss- blood cultures cultures; release of intracellular bacteria may improve.
Francisella, Neisseria centrifugation system the organism’s recovery; Neisseria spp. are inhibited by
spp) the anticoagulant (sodium polyanetholesulfonate]
Blood: Leptospira sp. Sterile heparinized tube  1-sml The specimen s useful only during the frst week of liness;
afterward, urine should be cultured
Cerebrospinal fuid Sterile screw-capped tube  Bacterial culture: 155 ml The specimen must be collected aseptically and delivered

Mycobacterial culture:
aslarge a volume as
possible

immediately to the laboratory; it should not be exposed
to heat or refrigeration

Other normally sterile ‘Small volume:sterlle Aslarge a volume as Specimens are collected with a needle and syringe; a swab
fluids (eg. abdominal,  screw-capped tube. possible s not recommended because the quantity of ollected
chest, synovial,peri-  Large volume: blood cul- specimen is inadequate; aif should not be injected into
cardial) ture bottle with nutrient culture bottle because it willnhibit growth of anaerobes

medium

Gatheter Sterile screw-capped tube NA The entry site should be disinfected with alcohol; the

orspecimen cup catheter should be aseptically emoved on receipt of the
specimen in the laboratory; the catheter s rolled across a.
blood agar plate and then discarded

Respiratory: throat Swabimmersed intrans: A “The area of inflammation is swabbed; exudate is collected.

port medium if present; contact with saliva should be avoided because.
it can inhibit recovery of group Astreptococci

Respiratory: epiglottis Collection of blood for Same as for blood Swabbing the epiglottis can precipitate complete ainway

culture. culture. closure; blood cultures should be collected for specific
diagnosis.

Respiratory:sinuses. Sterile anaerobic tube. TS5l Specimens must be collected with a needle and syringe;

orvial culture of nasopharynx or oropharynx has no value; the.
specimen should be cultured for aerobic and anaerobic
bacteria

Respiratory:lowerairways _ Sterile screw-cappedbot-  1-2ml Expectorated sputum: f possible, the patient rinses mouth

tl; anaerobic tube or ‘with water before collection of the specime

vialonly for specimens.
collected by avoiding
uppertract flora

e patient

should cough deeply and expectorate lower irway.
secretions directly into a sterile cupy the collector should
‘avoid contamination with saliva

Bronchoscopy specimens: anesthetics can inhibit growth of
bacteria, 5o specimens shouid be processed immedi-
ately; ifa “protected” bronchoscope is used, anaerobic
cultures can be performed

Direct lung aspirate: specimens can be processed for aero-
bic and anaerobic bacteria

Capped needleless
sytinge; sterile screw-
capped tube.

‘Whatever volume is
collected

The specimen should be aspirated with a needle and
syringe; culture of the external ear has no predictive
value for oitis media.
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Inoculate plates at bedside
(seal and transport to
laboratory immediately)

‘Whatever volume is
collected

Forinfections on surface of eye, specimens are collected
with 2 swab or by corneal scrapings;for deep-seated
infections,aspiration of aqueous or vitreous fluid is
performed; allspecimens should be inoculated onto
‘appropriate media at collection; delays wil resuitin
significant loss of organisms

Exudates (tansudates,  Swabimmersed in trans- Bacteria: 1-5 ml ‘Contamination with surface material should be avoided;
drainage, ulcers) port medium;aspirate  Mycobacteria:3-5 ml specimens are generally unsuitable for anaerobic

insterile screw-capped culture.
tube

Wounds (abscess, pus)  Aspirate in sterllescrew-  1-5mlof pus Specimens should be collected with a sterle needle and
‘capped tube or sterile syringe; a curette is used to collect specimen at base of
anaerobic tube or vial wound

Tissues Sterile screw-capped tube;  Representative sample  The specimen should be aseptically placed into the
Sterile anacrobic tube ‘from center and bor- ‘approprite sterile container; an adequate quantity of
orvial deroflesion specimen must be colected to recover small numbers of

organisms




image20.png
Urine: midstream

Sterile urine container

Bacteria: 1 ml

omi

Contamination of the specimen with bacteria from the
urethra o vagina should be avoided; the firt portion
of the voided specimen s discarded; organisms can
grow rapiy n urine, 5o specimens must be transported
immediately to the laboratory, held i bacteriostatic
presenvative or refigerated

Urinescatheterized Sterle uine contaner | Bacters Tl Catheterzation  not recommended fo routine cultures
Mycobacteria:210 mi (riskof inducing infection): th first portion of collected
specimen s contaminated with urethal bactera 0t
Should be discarded (similar to idstream voided speci-
men);the specimen must be transported rapidly to he
sborstory
Urinessuprapubic spirate_ Sterle anserobictube | Bacters Thisis an invasivespecimen s urethal bacteriaare
orvial omi Svoidec s the oy valid method availabe orcollect
g specimens for anaerobic cuture:t s also useful for
collection ofspecimens from chicren or adults unable
o void uncontaminsted specimens
Genials Specilly designedswabs  NA The rea of mflammation o exudte should be sampled;
forNeiseria goner- the endocenix (ot vagina) and uretha shouid be
thocae and Chiamydia Clured fo optiml detecton; the st voided urine
probes specimen can be used fo diagnosis of urethris
Feces Gtoo) Sterle screw-capped NA Rapid transport o the aboratory is necessary topre-
container vent producton of acd (bacericida for some enteric

/A Not applicable.

pathogens) by normal fecal bacteria; t s unsuitable for
anaerobic culture; because a large number of different
‘media wil be inoculated, a swab should not be used for
specimen collection
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Organism Microscopy. Antigen Detection NAAT Culture Antibody Detection

‘GRAM-POSITIVE COCCI

Staphylococcus aureus A o 8 A o
Streptococcus pyogenes 5 D D A B
S-agalactiae B B D A D
S preumoniae A B D A D
Enterococcus spp. A D B A D
‘GRAM-POSITIVE RODS

Bacillus anthracis 8 o 8 A o
Bcereus 5 D D A D
Literia monocytagenes A D D A D
Erysilothrix thusiopathiae. A D D A D
Conynebacteriom diphtherae 5 D c A D
‘Conynebacterium, other spp. A D D A D
Tropheryma whipplei 5 D D D D
'ACID-FAST AND PARTIALLY ACID-FAST RODS.

Nocardia spp. A o o A o
Rhodococcus equi A D D A D
Mycobacteiom tuberculosis A B D A c
Mleprae A D D D B
Mycobacterium,other spp. A D D A D
‘GRAM-NEGATIVE COCCI

Neiseria gonorthoeae o

N.meningiticis

Moraxella catarrhals D D

‘GRAM-NEGATIVERODS

Escherichia col A 8 8 A o
Salmonela . 5 D D A B
Shigella spp. 5 D D A D
Yersiniapestis 5 c D A c
Y.enterocotca 5 D D A B
Enterobacteriaceae, other genera A D D A D
Vibrio cholerae 5 D D A D
Vibrio, other spp. B D D A D
‘Aeromonas spp. 5 D D A D
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Campylobacter spp.

Helicobacter pylori

Pseudomonas aeruginosa

Burkholderia spp.

Acinetobacter spp.

Haemophilusinfluenzae

H.ducreyi

Bordetella pertussis

Brucella spp.
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Francisela tularensis 8 c D A B

Legionella spp.

Bartonallaspp. 3 A
ANAEROBES

Clostidium perfringens A o o A o
Cretani 8 D D B D
Cbotulinum 8 A D B D
Caiffcie 3 A A B D
Anaerobic gram- positive cocci A D D A D
‘Anaerobic gram positive rods A D D A D
Anaerobic gram negative rods A D D A D
SPIRAL SHAPED BACTERIA

Trepanemapallidum 8 o o ) A
‘Borreliaburgdorteri 3 A A B A
‘Borrelia, other spp. B D D D D
Leptospiraspp. 8 D B B A
MYCOPLASMA AND OBLIGATE INTRACELLULAR BACTERIA

"Mycoplasma pneumoniae ) c A 8 A
M genitalium D D A B D
Rickettsiaspp. 8 D B D A
Orientiaspp. 8 c B c A
Enichiaspp. 8 c B c A
Anaplasma spp. 8 c B c A
Coellaburmati 3 c B c A
Chlamydia trachomatis 8 B A B D
C preumonice D D A D B
Copsitac B D A D A

A Test generally useful for ciagnosis; 8 test useful under certan circumstances or for the diagnoss of speciic forms of disease; Ctest generally not used in
diagnostic laboratories o used only in specialtyreference Isboratories; D, test generally ot usefu; NAAT, nucleic acid ampification test
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Organism Properties

Staphylococcus aureus Gram-positive cocci n clusters; large, f-hemolytic colonies; catalase-positive, coagulase-postive

Streptococcus pyogenes Gram-positive coci in long chains; small colonies with large zone of f-hemolysi; atalase-negative, PYR-positive

S preumoniae Gram-positive cocci in pairs and short chains; small,&-hemolytic colonies; atalase-negative, sluble in bile

Enterococcus spp. Gram-positive coce in pairs and short chains;large, a-hemalytic or nonhemalytic colonies; catalase-negative, PYR-
positive

Literia monocytagenes Small. gram-positive rods; small, weakly f-hemolytic colonies; characterstic (tumbling) moltiity

Nocardia spp. Weakly staining (Gram and modified acid-fas), thin, lamentous, branching rods; slow growth; uzzy colonies.
(aerial hyphae)

Rhodococcus equi Weakly staining (Gram and modified acid-fast; initially nonbranching rods, cocci in older cultures; slow growth;
pinkred colonies

Mycobacterium tuberculosis___ Strongly acid-fast rods; low growth; nonpigmented colonies; identified using specific molecular probes

Enterobacteriaceae Gram-negative rods with “bipolar” staining (more intense at ends} ypically single celslrge colonies; growth on
MacConkey agar (may/may not ferment lctosel; ovidase-negative

Pseudomonas aerugincsa. Gram-negative rods with uniform staining; typicalyin pairs large spreading, luorescent green colonies, usually
Fhemolytic ruity smell(grapelike}; growth on MacConkey agar (nonfermenter) oxidase-postive

Stenotrophomonas maltophilia _Gram-negative rods with uniform staining; ypically in pairs;lavender-green color on blood agar, growth on Mac-
Conkey agar (nonfermenter); oxidase-negative

Acinetobacter spp. Large, gram-negative coccobacill aranged as single cellsor pairs;will retain crystalviolet and may resemble fat.
‘gram-postive cocci in pairs; growth on blood agar and MacConkey agar (may oxicize lactose and resemble
weakly purple) oxidase-negative

Cameylobacter spp. “Thin, curved, gram-negative rods arranged in pairs (5-shaped pairs); growth on highly selective media for Campylo-
bacter;no growth on routine media (blood, chocolate, o MacConkey agars)

Haemophilus spp. Small. gram-negative coccobacillarranged as single cell; growth on chocolate agar but not blood or MacConkey
agars; oxidase-positive

Brucellaspp. Very small, gram-negative coccobacill aranged a5 single cels; slow-grawing; no growth on MacConkey agar;
biohazard

Francisella spp. Very small, gram-negative coccobacill aranged as single cell;slow-growing; no growth on blood or MacConkey
agars;biohazard

Legionella spp. Weakly staining, thin, gram-negative rods; slow-growing; growth on specialzed agar; no growth on blood, choco-
late, or MacConkey agars

Clostridium perfingens Large, rectangular rods with spores not abserved; rapid growth of sreading colonies with “double zone” of hemo-
tysisllarge zone of a-hemolyss with inner zone of f-hemolysis)strict anacrabe

Bacteroides ragils group Weakly staining, pleomorphic (variable lengths), gram-negative rods; rapid growth stimulated by bile in media;

PYR 1-Pymolidonyl aryiamidase.

strict anaerobe.
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Organism

Clinical Features

Epidemiologic Features

Treatment

'AEROBIC AND FACULTATIVELY ANAEROBIC GRAM-POSITIVE COCCI
Enterococcus faecalis and  Urinary tract infections, peritonitis, bactere- Elderly patients and patients

/ampicillin or vancomycin;

E. faecium mia, endocarditis who have been hospitalized combined with gentamicin for
for extended periods receiving endocarditis or severe infections;
broad-spectrum antibiotics linezolid, daptomycin, tigecycline

Staphylococcus aureus  Suppurative infections: impetigo, folliculitis, Colonize human skin and mucosal  Localized infections: trimethoprim/
furuncles, carbuncles, wounds surfaces; survive on environ- sulfamethoxazole, doxycycline,
Disseminated infections: bacteremia, mental surfaces; able to grow clindamycin or linezolid
endocarditis, pneumonia, empyema, attemperature extremes andin  Systemic infections: oxacilln (if
osteomyelitis, septic arthritis high salt concentrations susceptible) or vancomycin; dapto-
Toxin-mediated infections: toxic shock igecycline, or linezolid
syndrome, scalded skin syndrome, food
poisoning
Staphylococcus, Wound infections, urinary tract infections,  Colonize human skin and mucosal  As with S. aureus

coagulase-negative

catheter and shunt infections, prosthetic

device infections

surfaces; survive on environ-
mental surfaces; able to grow at
temperature extremes
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Suppurative infections: pharyngitis, scarlet
fever, sinusitis, skin and soft-tissue
infection (impetigo, erysipelas, cellulitis,
necrotizing fasciitis), toxic shock-like
syndrome; bacteremia

Nonsuppurative infections: rheumatic fever,
glomerulonephritis

Streptococcus pyogenes
(group A)

Diverse populations

Penicillin V, amoxicillin; macrolides,
cephalosporins, clindamycin,
vancomycin; surgical debridement
for necrotizing fasciitis

Neonatal disease (early onset, late onset):
bacteremia, pneumonia, meningitis;
postpartum endometritis, wound
infection, skin and soft-tissue infection,
urinary tract infections

S. agalactiae (group B)

Neonates; pregnant women;
patients with diabetes, cancer, or
alcoholism

Penicillin; cephalosporins or vanco-
mycin

Viridans streptococci  Abscess formation; septicemia in neutro-
penic patients; subacute endocarditis;

oodontogenic infections; dental caries

Patients with abnormal heart valves;
neutropenic patients

Penicillin; penicillin plus aminoglyco-
side; broad-spectrum cephalospo-
rin, vancomycin

Pneumonia, sinusitis, otitis media, meningi-
tis, bacteremia, endocarditis, spontane-
ous bacterial peritonitis, septic arthritis.

. pneumoniae

Diverse: neonates, children, adults
with chronic diseases, elderly

Penicillin; levofloxacin, cephalospo-
rins, clindamycin; broad-spectrum
cephalosporins, vancomycin

AEROBIC OR FACULTATIVELY ANAEROBIC GRAM-POSITIVE RODS

Bacillus anthracis Anthrax: cutaneous, Gl, inhalation

Animal workers; microbiological
accidents; bioterrorism

Cutaneous anthrax: amoxicillin
Inhalation anthrax: ciprofloxacin
or doxycycline plus rifampin,
vancomycin, penicillin, imipenem,
clindamycin, or clarithromycin

Food poisoning; ocular infections; bactere-
mia; pneumonia

B. cereus

Contaminated food; traumatic eye
injury with introduction of con-
taminated soil; injection drug use

Food poisoning: symptomatic treat-
ment

Other infections: fluoroquinolones
or vancomycin, clindamycin,
gentamicin
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Corynebacterium diph-  Diphtheria: respiratory, cutaneous Spread by respiratory dropletsto Penicillin or erythromycin to
theriae unimmunized individuals eliminate organism and terminate
toxin production; immunize with
diphtheria toxoid
C.jeikeium Opportunistic infections; bacteremia Immunocompromised patientsat  Vancomycin
increased risk
C. urealyticum Urinary tract infections, including pyelone- Risk factors include immunosup-  Vancomycin

phritis with calculi; bacteremia

pression, underlying genito-
urinary disorders, antecedent
urologic procedures, prior
antibiotic therapy

Erysipelothrix rhusio-
pathiae

Erysipeloid (localized skin lesion); general-

ized cutaneous infection; septicemia

Occupational disease of butchers,
meat processors, farmers, poultry
workers, fish handlers, and vet-
erinarians

Localized infection: penicillin, cipro-
floxacin, clindamycin

Disseminated infection: ceftriaxone,
imipenem

Listeriamonocytogenes

Early-onset neonatal disease: granulomato-

sis infantiseptica

Late-onset neonatal disease: meningitis

with septicemia; flulike illness in adults;
bacteremia or disseminated disease in
pregnant women or patients with cell-
mediated immune defect; mening

Immunocompromised hosts, elderly.
persons, neonates, pregnant
women; ingestion of contami-
nated food

Gentamicin plus penicillin or ampicil-
lin




image4.png
ACID-FAST BACTERIA

Mycobacterium avium ~ Localized pulmonary disease; disseminated  Localized disease in patients with  Clarithromycin or azithromycin com-
complex disease with multiorgan involvement chronic pulmonary disease; bined with rifabutin or ethambutol
disseminated disease in AIDS
and otherimmunocompromised
patients
M. leprae Leprosy: range from tuberculoid formto ~ Close contact with infected indi-  Dapsone and rifampicin for tuber-

lepromatous form

culoid form; add clofazimine for
lepromatous form

viduals most likely responsible for
spread

M. tuberculosis complex

Tuberculosis: pulmonary, extrapulmonary

Multidrug therapy with INH, rifampin,
ethambutol, and pyrazinamide,
followed by INH plus rifampin;
multidrug-resistant strains

All ages with HIV-infected patients
at greatest risk for active disease
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Nocardia Bronchopulmonary disease; brain abscess
Primary or secondary cutaneous infections:
mycetoma, lymphocutaneous infections,

cellulitis, subcutaneous abscess

Opportunistic pathogen in immuno-
competent patients with chronic
pulmonary disease or immuno-
compromised patients with T-cell
deficiencies

Trimethoprim/sulfamethoxazole for
cutaneous infections in immuno-
ccompetent patients; add amikacin,
imipenem, or broad-spectrum
cephalosporin for disseminated
infection or infection in immuno-
compromised patient

Rhodococcus equi Bronchopulmonary disease; opportunistic

Pathogen most commonly found in
infections in immunocompetent patients

immunocompromised patients
(e.g., AIDS patients, transplant
recipients)

Combination therapy with vanco-
mycin, carbapenems, aminoglyco-
sides, ciprofloxacin, rifampin

AEROBIC GRAM-NEGATIVE COCCI

Neisseria gonorrhoeae Sexual transmi:

carriage

Gonorrhea, septic arthritis; pelvic inflamma-

n, asymptomatic
tory disease; perihepatitis; septicemia

Ceftriaxone plus azithromycin or
doxycycline

N. meningitidis Meningitis, septicemia (meningococcemia);

Ppneumonia, arthritis, urethritis

Carier state, aerosol transmission,
most common in children and
young adults

Ceftriaxone or cefotaxime
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AEROBIC AND FACULTATIVELY ANAEROBIC GRAM-NEGATIVE RODS

Acinetobacter Opportunistic infecti neumonia, sep-  Nosocomial infections Imipenem or ceftazidime combined
ticemia, urinary tract infections, wound with aminoglycosides for serious
infections infections; multidrug resistance

increasingly common

Aeromonas Wound infections, gastroenteritis Healthy and immunocompromised  Ciprofloxacin; trimethoprim/sul-

patients famethoxazole, gentamicin, or
amikacin as alternative therapy

Bartonella bacilliformis Carrién disease (Oroya fever) + “Peruvian Bite of infected sandfly Chloramphenicol + penicillin
wart”

B. henselae BA, subacute endocarditis, CSD Healthy (endocarditis, CSD) and Azithromycin; erythromycin or

immunocompromised patients doxycycline
(BA)

B. quintana TF, BA, subacute endocarditis Healthy (TF, endocarditis) or immu-  Azithromycin; erythromycin or

nocompromised patients (BA) doxycycline

Bordetella pertussis, B. Pertussis (whooping cough) Aerosol transmission; severe dis- Supportive therapy, erythromycin (or

parapertussis eases in infants, milder in adults other macrolide) to decrease infec-
tivity; azithromycin for contact
prophylaxis

Brucella Brucellosis Exposure to infected goats, sheep,  Doxycycline plus rifampin; trim-

cattle, or other animals; bioter- ethoprim/sulfamethoxazole
rorism

Burkholderia cepacia Pulmonary infections, opportunistic infec-  Compromised individuals, especially Trimethoprim/sulfamethoxazole;

complex tions cystic fibrosis and chronic granu-  piperacillin, ceftazidime, or cipro-
lomatous disease patients floxacin as alternative therapy if
trimethoprim/sulfamethoxazole
resistant
B. pseudomallei Melioidosis (asymptomatic to severe pul- Opportunistic pathogen Trimethoprim/sulfamethoxazole +

monary disease)

ceftazidime





