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Preface
Healthcare-associated infections (HAIs) are becoming more deadly 
and difficult to treat as a result of multidrug-resistant organisms. 
According to the World Health Organization, “Of every 100 
hospitalized patients at any given time, 7 in developed and 10 in 
developing countries will acquire at least one HAI.” 

As infection preventionists (IPs), we must remain up to date on changes 
involving evidence-based practice, evolving microorganisms, updates to 
guidelines, and the latest advances in the care and maintenance  
of medical devices. Significant strides have been made to reduce  
HAIs worldwide. Prevention efforts are key to further reducing  
HAIs and include their recognition and isolation, appropriate  
use of personal protective equipment, diligent hand hygiene,  
and thorough environmental cleaning.

This 4th edition of Ready Reference for Microbes has been updated 
to describe current and known emerging pathogens. As a quick 
reference, it provides straightforward information to IPs and 
healthcare professionals on medically common and clinically 
significant microorganisms found in humans: bacteria, common 
commensals, viruses, fungi, parasites, and organisms used as 
bioterrorism agents. It also includes a chapter on antimicrobial 
therapy, and seven “quick facts” appendixes on essential topics: 
common pathogens by body site, methicillin-resistant Staphylococcus 
aureus, Clostridium difficile, seasonal influenza, isolation precautions, 
antibiograms, and antimicrobial stewardship. References and 
resources are provided at the end of each chapter and appendix to 
offer additional information on the discussed topics and expand the 
reader’s knowledge.

Catherine Alesich Chachere and Angela S. Hernandez
March 2018
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How to Use This Reference
Each chapter of the Ready Reference for Microbes, 4th edition begins 
with an introduction and general information. The tables in the 
chapters provide information on specific microbes (or, in the case of 
Chapter 7, specific antimicrobials) with subheadings and general and 
specific notes provided where appropriate.

Chapter 1: Bacteria are listed in alphabetical order by genus.
 � Genus > Description > Name(s) > Infections > Mode(s)  
of Transmission

Chapter 2: Common Commensals are listed by body site.
 � Body Site > Normal Flora > Special Considerations for  
Specimen Collection

Chapter 3: Fungi are listed in alphabetical order by genus.
 � Genus > Description > Name(s) > Infections > Mode(s)  
of Transmission

Chapter 4: Parasites are listed in alphabetical order by genus.
 � Genus > Description > Name(s) > Infections > Mode(s)  
of Transmission

Chapter 5: Viruses are listed in alphabetical order by common name. 
 � Name(s) > Description > Family/Genus > Infections and Syndromes 
> Transmission and Incubation

Chapter 6: Bioterrorism agents are categorized by type of microbe: 
bacteria, other (nonmicrobe), parasite, and virus. The virus 
category includes subcategories for viral encephalitis viruses and 
viral hemorrhagic viruses (arenaviruses, filoviruses, and tick-borne 
hemorrhagic fever viruses). Within each category and subcategory, 
microbes are listed alphabetically.

 � Microbe > Disease Name > CDC Category > Issues Related  
to Nosocomial Transmission > Treatment > Comments

Chapter 7: Antimicrobial therapies are listed by antimicrobial class.
 � Class > Subclass > Representative Antimicrobial(s) 
> Antimicrobial Activity

While many microbes are discussed in the APIC Text Online, the table 
rows highlighted in blue in this book indicate topics where substantive 
additional content can be cross-referenced in that comprehensive resource.

The classification of microbes by genus, species, and common name 
continues to evolve. In the tables, the abbreviations “fka” (formerly 
known as) and “aka” (also known as) are used when additional 
information about microbe names is provided. 

Abbreviations are spelled out on first use in a chapter, table, or appendix, 
and a comprehensive alphabetical key is found in “Abbreviations Used 
in This Reference.” Finally, the index offers a quick way to review what is 
covered in each chapter and locate the page numbers for specific topics.
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CHAPTER 1

Bacteria

Bacterial agents are a part of our everyday life. Some bacteria are 
helpful, and some can be harmful. Numerous strains and species  
of bacteria normally live benignly in and on the human body.  
Of the thousands of identified bacterial species, only a fraction  
of them are known to cause human disease.

GROWTH

Bacteria are free-living, single-cell organisms. Bacteria multiply 
through chromosomal replication and cellular division. A group  
of bacteria is referred to as a colony.

The bacterial cell contains several components: the deoxyribonucleic 
acid (DNA) molecule, ribosomes, the membrane, and the cell wall. 
Some bacteria may have additional components such as an outer 
membrane, capsule, flagella, pili, or endospores.

TAXONOMY

Bacteria are classified by phenotypes and genotypes. The primary 
classification is DNA sequence–based. Phenotypic classification 

includes morphological and chemical properties. In clinical 
microbiology laboratories, the commonly used criteria are the 
Gram-stain characteristics (Gram-positive versus Gram-negative), 
the morphological features (cocci versus bacilli [rod]), and oxygen 
utilization (aerobic versus anaerobic). Other cell and chemical 
properties that allow appropriate identification in the laboratory 
are determined through additional tests, such as catalase, coagulase, 
hemolysis on blood agar, sugar fermentation, gas production, and 
enzyme production. Genotypic classification represents the genetic 
makeup of the bacteria and includes the identified ribonucleic acid 
(RNA) and the DNA.

Bacteria are named according to genus and species. The correct format 
is genus (capitalized, italicized) and species (lowercase, italicized).

Examples: Genus species
 Escherichia coli
 Pseudomonas aeruginosa
 Staphylococcus aureus
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TOXINS

Bacterial toxins can greatly increase the virulence of pathogens. For 
example, Panton-Valentine leukocidin (PVL) exotoxin enhances the 
virulence of community-acquired methicillin-resistant Staphylococcus 
aureus (MRSA). Toxins are classified as follows:

 � Exotoxins are secreted by bacteria, mainly Gram-positive  
bacteria. They

 • are often heat inactivated;

 • are neutralized by specific antibodies; and

 • may possess enzymatic activity.

 � Endotoxins are surface components (complexes of bacterial 
proteins, lipids, and polysaccharides remaining firmly in the 
bacteria) of Gram-negative bacteria. They

 • resist inactivation by heat;

 • are partially neutralized by antibodies; and

 • interact with host systems, resulting in cascades of responses  
that induce fever, swelling, vascular leaking, pain, and shock.

Examples of Significant Bacterial Toxins

BACTERIA TOXIN(S) EFFECTS

Clostridium botulinum botulinum toxin Interferes with neuromuscular transmission, causing dystonia (uncontrollable muscle contractions).

Clostridium difficile toxin A: 
enterotoxin

toxin B: cytotoxin

Mucosal inflammation, cell/tissue damage, and pseudomembrane formation, which can lead  
to ulcers in the mucosa of the colon.

Clostridium tetani tetanospasmin Interferes with nerve conduction at the neuromuscular junction, causing continuous muscle  
contraction/spams.

Corynebacterium diphtheriae diphtheria toxin Toxic to myocardial cells, the respiratory system, nerves, and kidneys.

Escherichia coli Shiga toxin Multifactorial involvement between the organism and the host. Colonizes the gut, resulting in diarrhea  
and intestinal lesions. Reaction of tissues with toxins results in an inflammatory response. Toxin can 
damage kidneys.
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BACTERIA TOXIN(S) EFFECTS

Methicillin-resistant 
Staphylococcus aureus 
(MRSA)

Panton-Valentine 
leukocidin (PVL) 
toxin

Kills protective neutrophils and digests subcutaneous proteins, which encourages the rapid spread of 
infection; high levels of the toxin cause cytolysis and inflammation resulting in tissue necrosis. PVL plays  
a role in necrotizing pneumonia.

Staphylococcus aureus enterotoxins Stimulate gastrointestinal (GI) peristalsis; activate complement; induce shock (e.g., toxic shock syndrome).

Vibrio cholera cholera toxin Increases fluids secretion of the GI tract; involves profuse diarrhea and fluid and electrolyte loss.

TABLE

The following table helps the user understand specific types  
of bacteria. Note that the table

 � lists the bacteria alphabetically by genus;
 � provides a description of each type of bacteria, including the 
reservoirs or where the bacteria are normally found;

 � lists the bacteria names as well as “formerly known as” (fka) names 
or “also known as” (aka) names, if applicable;

 � describes associated infections and the mode(s) of transmission; and
 � indicates bioterrorism agents (see Chapter 6 for additional 
information on bioterrorism agents).

Key terms used in the table include the following:
 � Aerobe/aerobic: requires oxygen to grow and survive
 � Anaerobe/anaerobic: does not require oxygen to grow and is 
harmed by its presence

 � Facultative anaerobe: can grow with or without oxygen
 � Aerotolerant: does not use oxygen for growth but tolerates  
its presence
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GENUS DESCRIPTION NAME(S) INFECTIONS MODE(S) OF TRANSMISSION

Achromobacter Gram-negative rod; 
environmental flora; 
multidrug-resistant 
organisms.

A. denitrificans

A. xylosoxidans

Infected bite wounds; oral, head, neck, 
upper respiratory tract, and soft tissue 
infections; bacteremia; meningitis; 
peritonitis; pneumonia; urinary tract 
infection (UTI).

Bites; water; soil. Healthcare-
associated infection (HAI) from 
contaminated disinfectants.

Acinetobacter Aerobic Gram-negative 
rod. Widely distributed 
in nature; colonization 
of deployed military to 
Iraq. Cause of infections 
following natural disasters; 
most frequently observed 
during warm seasons.

A. baumannii

A. calcoaceticus

A. haemolyticus

A. johnsonii

A. lwoffii

Ventilator-associated pneumonia; 
bacteremia. Respiratory infections; UTI; 
wound infection (including at catheter 
sites); septicemia.

Direct, indirect, and environmental 
contact; endogenous. HAI from 
medical instruments and equipment.

Actinomadura Aerobic Gram-positive 
rod; aerobic actinomycete; 
environmental (soil) flora.

A. madurae

A. pelletieri

Localized infections result in mycetoma: a 
chronic purulogranulomatous disease that 
begins as painless nodule at site of injury, 
produces sinus tracts, and may develop 
into destructive osteomyelitis; occasionally, 
pulmonary or disseminated disease in 
immunocompromised individuals. 

Puncture wound from a thorn or 
splinter; other wounds.

Actinomyces Anaerobic Gram-positive 
rod; filamentous rods; 
anaerobic actinomycete; 
normal upper respiratory, 
vaginal, and GI flora.

A. israelii Actinomycosis: a chronic suppurative 
granulomatous lesion, which can form 
abscesses and cause sinus drainage; 
involved in pelvic inflammatory disease 
(PID) associated with intrauterine devices; 
periodontal disease; soft tissue infections; 
polymicrobic infections.

Endogenous. 
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GENUS DESCRIPTION NAME(S) INFECTIONS MODE(S) OF TRANSMISSION

Aerococcus Gram-positive coccoid; 
environmental flora; 
occasionally found  
on skin.

A. urinae

A. viridans

Peritonitis; lymphadenitis; endocarditis; 
bacteremia; UTI. 

Environmental contact.

Aeromonas Gram-negative rod; 
found in fresh, polluted, 
chlorinated, and brackish 
water, as well as soil  
and food.

A. caviae

A. hydrophila

A. sobria

Bacteremia; wound infections in patients 
with indwelling catheters and drains; 
endocarditis; meningitis; pneumonia; 
osteomyelitis; peritonitis; conjunctivitis; 
thrombophlebitis; cholecystitis; 
gastroenteritis; keratitis.

Contaminated foods (meats, produce, 
dairy) and potable water sources 
(fresh, polluted, marine); breaks  
in the skin.

Afipia Gram-negative rod; found 
in environment and 
normal oral flora of cats.

A. felis Wound contamination; cat scratch disease. Cat bites; environmental contact.

Aggregatibacter Gram-negative coccobacilli 
or small rod; oral cavity 
flora. Member of the 
HACEK group (see 
HACEK group).

A. actinomycetemcomitans 
(fka Actinobacillus 
actinomycetemcomitans)

Polymicrobic infections associated with 
endocarditis, periodontitis, and other focal 
infections, including animal bites. 

Endogenous.

Normal upper respiratory 
tract flora. Member  
of the HACEK group  
(see HACEK group).

A. aphrophilus 
(fka Haemophilus 
aphrophilus)

Endocarditis; brain abscess; pneumonia; 
meningitis; bacteremia.

Endogenous.

Agrobacterium See Rhizobium. 

Alcaligenes Gram-negative rod; 
environmental  
(soil, water) flora.

A. faecalis Healthcare-associated septicemia; 
bacteremia; ocular and ear infections; 
pancreatic abscesses; pneumonia; UTI.

Environmental contact. HAI  
from contaminated solutions  
and instruments.
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GENUS DESCRIPTION NAME(S) INFECTIONS MODE(S) OF TRANSMISSION

Alloiococcus Aerobic Gram-positive 
cocci; widespread.

A. otitis Middle ear infections; opportunistic 
pathogen in immunocompromised hosts.

Endogenous.

Anaplasma Zoonotic, pleomorphic 
Gram-negative obligate 
intracellular organism; 
vector borne.

A. phagocytophilum Human granulocytic anaplasmosis. Tick bite.

Arcanobacterium Gram-positive rod; normal 
skin and pharynx flora.

A. haemolyticum  
(fka Corynebacterium 
haemolyticum) 

Pharyngitis; peritonsillar abscess; wound 
infections; sepsis; osteomyelitis.

Endogenous.

Arcobacter Zoonotic, Gram-negative 
curved rod; soil and 
plants.

A. butzleri

A. cryaerophilus

A. nitrofigilis

A. skirrowii 

Bacteremia; underreported factor in 
gastroenteritis and watery-diarrheal illness.

Environmental contact; ingestion.

Arthrobacter Gram-positive rod; found 
in soil.

A. cumminsii Low pathogenicity; opportunistic infections 
in immunocompromised patients.

Endogenous; environmental  
contact (soil).

Bacillus Zoonotic, aerobic Gram-
positive spore-forming rod; 
environmental flora; found 
in sheep, goats, and cattle.

B. anthracis Characteristic blackened eschar; skin 
infection (malignant pustule); septicemia; 
pneumonia; “woolsorter’s disease”; enteritis; 
meningitis. Category A bioterrorism agent.

Enters through injured skin or 
mucous membranes; ingestion; 
inhalation. Vaccine available for  
high-risk individuals.

Soil flora. B. cereus Food poisoning (toxin). Opportunistic 
infections secondary to immunosuppression: 
pneumonia; empyema; septicemia; 
meningitis; endocarditis; osteomyelitis; 
wound infections; fulminant liver failure; 
endophthalmitis; neoplastic disease.

Environmental contact; ingestion  
of contaminated food. 




