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   Course Objectives: 
    To understand the following topics and how they may be 
 tested on USMLE Step 1: 

- Bacteriology 
- Infectious Diseases 
- Stains 

-Gram positive 
-Gram negative 

- Mycology 
- Parasitology 
- Virology 
- Antibiotics 

 
INFID1_1-2 



INFID1_1- 3 FA 2012:  146.2   •   FA 2011:  136.2   •   FA 2010:   138 
ME 3e:  113 

Kaplan Immunology and Microbiology 2011: Figure II-2-1  
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Gram Stain 

FA 2012:  146.2   •   FA 2011:  136.2   •   FA 2010:   138 
ME 3e:  113 

Commons.wikimedia.org Used with permission 

• Gram positive—purple 
 
• Gram negative—red 
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FA 2012:  146.2   •   FA 2011:  136.2   •   FA 2010:   138 
ME 3e:  113 

Kaplan Immunology and Microbiology 2011: Figure II-2-1  
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Bacteria with unusual cell walls: 
 
• Mycoplasma, Ureaplasma: 

• Contain sterols on the cell membrane 
• No cell wall 

• Chlamydia 
• Cell wall lacks muramic acid 

• Mycobacterium 
• Cell wall contains mycolic acid 

FA 2012:  147.2   •   FA 2011:  137.2   •   FA 2010:   139 
ME 3e:  113 



INFID1_2- FA 2012:  154.1   •   FA 2011:  142.2   •   FA 2010:   144 
ME 3e:  112  

Kaplan Immunology and Microbiology 2011: Figure  II-2-4 

1 



INFID1_2- FA 2012:  154.1   •   FA 2011:  142.2   •   FA 2010:   144 
ME 3e:  112  

Kaplan Immunology and Microbiology 2011: Figure  II-2-4 
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Genetics 
 

• Transformation:  
• Uptake of free DNA from environment by competent cells 

• Transposition 
• Transposons (DNA sequences) insert themselves to new 

positions in single cell   

• Conjugation: gene transfer from donor cell to recipient cell 
• F+ x F-   

• Hfr x F- 
• Transduction: transfer of bacterial DNA via phage vector 

• Generalized 
• Specialized: HUS, TTP, botulism, cholera,  diphtheria, 

Streptococcus pyogenes 

FA 2012:  154.2   •   FA 2011:  143.1   •   FA 2010:   145 
ME 3e:  170 

1 
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Endotoxin (LPS) 
 
• Part of the gram-negative outer membrane  
• Heat stable 
• Activates macrophages 
• Toxic portion is lipid A 

FA 2012:  153.2   •   FA 2011:  142.1    •    FA 2010:   144 
ME 3e:  114 

1 
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Exotoxin 
  
• Heat labile except Staphylococcus aureus  
• immunogenic 
 

FA 2012:  152.1-153.1   •   FA 2011:  141.1   •   FA 2010:   143 
ME 3e:  114 
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FA 2012:  152.1-153.1   •   FA 2011:  141.1   •   FA 2010:   143 
ME 3e:  115 

Med Essentials 3rd edition pg 115 
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ME 3e:  115 
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Infectious Diseases 
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• Haemophilus: Chocolate agar  

 
• Gonorrhea: Thayer-Martin media 

 
• Pertussis: Bordet-Gengou agar 

 
• Diphtheria: Tellurite plate 

 
• Lactose-fermenting: MacConkey agar 

 
• Legionella: Charcoal yeast extract with cysteine 

 
• Fungi: Sabouraud agar 

FA 2012:  148.3   •   FA 2011:  138.3   •   FA 2010:  140 
ME 3e:  116   
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Systemic infectious diseases 
 
• Clinical picture: 

– Local infection 
– Systemic infection 

• Route of entry 
• History 
• Physical exam 

FA 2012:  n/a   •   FA 2011:  135   •   FA 2010:  137 
ME 3e:  114   
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INFID2_2- FA 2012:  196.2   •   FA 2011:  176.2   •   FA 2010:  177 
ME 3e:  291 

Source: Nicholas Lange Source: Ron Boucher 

Typical pneumonia 
 
• Streptococcus pneumoniae 
• Haemophilus influenzae 
• Staphylococcus aureus  

Atypical pneumonia 
 
• Mycoplasma pneumoniae 
• Chlamydia pneumoniae  
• Legionella pneumophila 

1 
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Pharyngitis  
 
 

FA 2012:  202.3   •   FA 2011:  183.1   •   FA 2010:  183 
ME 3e:  289 

Strep. pharyngitis (sore throat)  
 
• Streptococcus pyogenes 
• Low-grade fever 
• Cervical lymphadenopathy 
• Penicillin 
 

Pseudomembranous 
pharyngitis 
 
• Corynebacterium diphtheriae 
• Very sick, high fever 
• Unvaccinated 
• Bull neck (lymphadenopathy) 
• Penicillin, antitoxin 

commons.wikimedia.org. Used with permission. 
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Epiglottitis 
• Cough 
• Inspiratory stridor 
• Unvaccinated 
• Haemophilus influenzae 

 

Sinusitis 
• Usually after viral infection 
• Sinus pain 
• Streptococcus pneumoniae, H. influenzae, anaerobes 

FA 2012:  202.3   •   FA 2011:  183.1   •   FA 2010:  183 
ME 3e:  290   
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Otitis externa 
• Ear pain 
• Staphylococcus aureus 
• Pseudomonas aeruginosa (water source) 

 

Otitis media 
• Red, bulging tympanic membrane 
• High-grade fever 
• Streptococcus pneumoniae 
• Haemophilus influenzae 
• Moraxella catarrhalis 

FA 2012:  156.4   •   FA 2011:  145.4   •   FA 2010:  147 
ME 3e:  289 
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• Campylobacter jejuni 
– Most common bacterial diarrhea  
– Spoiled chicken 

 
• Salmonella 

– Chicken and egg products 
 

• Shigella 
– Dysentery: bloody diarrhea 

 
• Bacillus cereus  

– Diarrhea  
– Reheated rice 

FA 2012:  196.1   •   FA 2011:  176.1   •   FA 2010:  177 
ME 3e:  365 

1 
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• Clostridium botulinum 
– Neurotoxin (botulism) 
– Honey in babies 
– Spoiled canned food 

 
• Clostridium perfringens 

– Reheated meat 
 

• Vibrio cholerae 
– Seafood 

 
• EHEC 

– O157:H7 
– Shiga-like toxin 
– HUS, TTP 
– Undercooked hamburgers  

FA 2012:  196.1   •   FA 2011:  176.1   •   FA 2010:  177 
ME 3e:  365 
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INFID2_5- FA 2012:  198.1   •   FA 2011:  178.1   •   FA 2010:  179 
ME 3e:  419 

Takes the shape 
of the pelvis and 
calyces 

© Katsumi M. Miyai, M.D., Ph.D., 
Regents of the University of 
California. Used with permission.  

Serratia marcescens.jpg, 
commons.wikimedia.org. Used 
with permission. 
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Osteomyelitis  
• Staphylococcus aureus 
• Salmonella: patients with sickle cell disease 

 
Septic arthritis 
• Sudden onset 
• Single joint 
• Neisseria gonorrhoeae  

 
Pott’s disease 
• Known as tuberculous spondylitis 
• Extrapulmonary tuberculosis 
• Affects the spine 

FA 2012:  197.3   •   FA 2011:  177.3   •   FA 2010:  178 
ME 3e:  443 
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INFID2_7- FA 2012:  197.1   •   FA 2011:  177.1   •   FA 2010:  178 
ME 3e:  195   

Source: Steven J. Goldstein  

White Cells? 

PMNs or 
Lymphs? 

Glucose? 

Bacteria 

Fungal/TB 

Viral 

Yes 

PMNs 

Normal 
Lymphs 

Low 

 
• Strep. pneumoniae 
 

• N. meningitidis 
 

• Group B streptococci 
 

• L. monocytogenes 
 

• E. coli 
 

Spinal tap algorithm Common bacteria 

1 
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• Gonorrhea: symptomatic urethritis in men 
• Chlamydia: symptomatic urethritis in women 
• Primary syphilis: painless chancre 
• Bacterial vaginosis: clue cells, positive whiff test 
• Trichomonas vaginitis: itchy, strawberry cervix, the 

parasite swims on wet mount 
• PID:  

– Gonorrhea and chlamydia 
– Chandelier sign (cervical motion tenderness) 

FA 2012:  201.1   •   FA 2011:  181.1   •   FA 2010:  181 
ME 3e:  419 

1 
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Gram Positives 
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INFID3_1- FA 2012:  155.1   •   FA 2011:  144.1   •   FA 2010:  146 
ME 3e:  533 

Commons.wikimedia.org Used with permission 
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INFID3_1- FA 2012:  155.1   •   FA 2011:  144.1   •   FA 2010:  146 
ME 3e:  533  
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INFID3_1- FA 2012:  n/a   •   FA 2011:  145.1   •   FA 2010:  147 
ME 3e:  533   

Commons.wikimedia.org, Used with permission 

Clusters (Staphylococcus aureus) Chains (Streptococcus mutans) 
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INFID3_1- FA 2012:  155.1   •   FA 2011:  144.1   •   FA 2010:  146 
ME 3e:  533  
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Catalase positive in CGD 
 

• All staphylococci 
• Pseudomonas cepacia 
• Serratia marcescens 
• Nocardia 
• Candida 
• Aspergillus 

FA 2012:  n/a   •   FA 2011:  145.1   •   FA 2010:  147 
ME 3e:  98   
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INFID3_1- FA 2012:  156.2   •   FA 2011:  145.2   •   FA 2010:  147 
ME 3e:  534 

Fc 

Protein A 
 
• Binds Fc component of IgG 

 
• Inhibits phagocytosis 
 

7 



INFID3_2- FA 2012:  156.2   •   FA 2011:  145.2   •   FA 2010:  147 
ME 3e:  534   

Commons.wikimedia.org 
Used with permission 

Staphylococcus aureus in 
purple 

Staph. aureus 
 
• Protein A 
 

• Toxic shock syndrome 
 

• Food poisoning 
 

• Acute osteomyelitis 
 

• Acute endocarditis 
 

• MRSA 

1 



INFID3_2- FA 2012:  156.3   •   FA 2011:  145.3   •   FA 2010:  n/a 
ME 3e:  259 

Mirko Junge M.D., Commons.wikimedia.org,  
Used With Permission  

Prosthetic Valves Catheters 

Staphylococcus epidermidis seeds prosthetic 
devices 

2 



INFID3_3- FA 2012:  155.1   •   FA 2011:  144.1   •   FA 2010:  146 
ME 3e:  533  

Commons.wikimedia.org, Used with permission 
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INFID3_3- FA 2012:  155.1   •   FA 2011:  144.1   •   FA 2010:  146 
ME 3e:  533   
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INFID3_3- FA 2012:  156.4   •   FA 2011:  145.4   •   FA 2010:  147 
ME 3e:  

Commons.wikimedia.org, Used with permission 

Strep. pneumoniae 
 
• #1 for pneumonia >60 yr 
 

• #1 for meningitis in adults 
 

• Optochin sensitive 
 

• Bile soluble 
 

• Quellung (+) 

3 



INFID3_3- FA 2012:  156.5   •   FA 2011:  145.5   •   FA 2010:  147 
ME 3e:  534  

Commons.wikimedia.org Used with permission 

Viridans strep 
 
• Optochin resistant 
 

• Not bile soluble 
 

• No capsule 
 

• S. mutans: dental caries 
 

 

4 



INFID3_3- FA 2012:  155.1   •   FA 2011:  144.1   •   FA 2010:  146 
ME 3e:  533   
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INFID3_3- FA 2012:  155.1   •   FA 2011:  144.1   •   FA 2010:  146 
ME 3e:  534   
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INFID3_3- FA 2012:  156.5   •   FA 2011:  145.5   •   FA 2010:  147 
ME 3e:  

Commons.wikimedia.org, Used with permission 
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INFID3_3- FA 2012:  155.1   •   FA 2011:  144.1   •   FA 2010:  146 
ME 3e:  534   
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INFID3_4- FA 2012:  157.5, 159.1   •   FA 2011:  146.5, 148.1 
FA 2010:  146   •   ME 3e:  534   
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INFID3_4- FA 2012:  158.3   •   FA 2011:  147.3   •   FA 2010:  146 
ME 3e:  534   
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INFID3_4- FA 2012:  158.3   •   FA 2011:  147.3   •   FA 2010:  149 
ME 3e:  534  

Commons.wikimedia.org, Used with permission 

Anthrax = 
animal hide 
exposure! 

3 



INFID3_4- FA 2012:  158.2   •   FA 2011:  147.2   •   FA 2010:  146 
ME 3e:  534   
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INFID3_4- FA 2012:  159.2   •   FA 2011:  148.2   •   FA 2010:  146 
ME 3e:  534   
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Gram Staining Bugs Part 2: 
Gram Negatives 

INFID4_1-1 

Jonathan Faiwiszewski, M4, UMDNJ. 



INFID4_1b- FA 2012:  162.1   •   FA 2011:  150.3   •   FA 2010:  152 
ME 3e:  534  
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INFID4_1b- FA 2012:  162.1   •   FA 2011:  150.3   •   FA 2010:  152 
ME 3e:  534     

Gonococcal_urethritis_PHIL_4085_lores.jpg 
and Neisseria_meningitidis.jpg, 
commons.wikimedia.org, used with 
permission. 
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Neisseria meningitidis - CSF Neisseria gonorrohoeae – urethral swab 



INFID4_1b- FA 2012:  162.1   •   FA 2011:  150.3   •   FA 2010:  152 
ME 3e:  534  
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INFID4_2- FA 2012:  162.2, 167.1   •   FA 2011:  150.4, 154.1 
FA 2010:  152, 155   •   ME 3e:  536  

COCCOBACILLI 

1 



INFID4_3- FA 2012:  161.2   •   FA 2011:  150.1   •   FA 2010:  151 
ME 3e:  537  

MacConkey_agar_with_LF_and_LF_colonies.jpg, 
commons.wikimedia.org, used with permission 

Pink =  
lac Positive 

1 



INFID4_4- FA 2012:  164.1   •   FA 2011:  152.1   •   FA 2010:  153 
ME 3e:  537  
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INFID4_5- FA 2012:  164.1   •   FA 2011:  152.1   •   FA 2010:  153 
ME 3e:  537  

Rose Spots of Typhoid 
fever 

Bacillary Dysentery. RBCs and WBCs 

Salmonella_typhi_typhoid_fever_PHIL_221
5_lores.jpg and Shigella_stool.jpg, 
commons.wikimedia.org, used with 
permission. 
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INFID4_5- FA 2012:  163.2   •   FA 2011:  151.2   •   FA 2010:  153 
ME 3e:  537  

commons.wikimedia.org, 
used with permission 
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INFID4_5- FA 2012:  164.4   •   FA 2011:  152.4   •   FA 2010:  154 
ME 3e:  537  

commons.wikimedia.org, used with permission 
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INFID4_5- FA 2012:  164.5   •   FA 2011:  152.5   •   FA 2010:  154 
ME 3e:  537  

commons.wikimedia.org, used with permission 

4 

• H. pylori 
 
• 37°C, urease(+) 
 
• Gastritis, ulcers 
   carcinoma 
 
• DOC: triple therapy – 2  

antibiotics 
(metronidazole, 
tetracycline, 
amoxicilin, 
clarithromycin) and 
PPI x 14 days 



INFID4_5- FA 2012:  164.2, 164.3   •   FA 2011:  152.2, 152.3 
FA 2010:  154  •   ME 3e:  537  

commons.wikimedia.org, 
used with permission 
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INFID4_5- FA 2012:  162.3   •   FA 2011:  150.5   •   FA 2010:  152 
ME 3e:  536  

commons.wikimedia.org, used with permission 

6 

L. pneumophila 
•Water-loving air 
conditioning 
•Requires CYS & Fe 
•Buffered Charcoal 
Yeast agar 
•Dieterle silver stain 
•Stains poorly Gram (-) 
•Atypical pneumonia 
•Mental confusion 
•Diarrhea 
•DOC: Macrolides, 
quinolones or 
doxycycline 
•Not contagious 



INFID4_5- FA 2012:  163.3   •   FA 2011:  151.3   •   FA 2010:  153 
ME 3e:  536  

commons.wikimedia.org, used with permission 
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sputum 



INFID4_5- FA 2012:  163.1   •   FA 2011:  151.1   •   FA 2010:  152 
ME 3e:  536  

commons.wikimedia.org, used with permission 

8 

P. aeruginosa 
•Slime-layer 
•Grape-like odor 
•Exotoxin A: 

ADP-R of eEF-2 Liver 
•Oxidase (+) 
•Pigments 

Pyocyanin, pyoverdin 
•Transient colonization 

In 10% of normal pop 
•Osteomyelitis in drug 
abusers 

•Pneumonia in cystic fibrosis 
•Nosocomial infections 

Burn patients 
Neutropenic patients 

•Ecthyma gangrenosum 
•DOC 

Two drug combination (e.g. 
an antipseudomonal β-
Lactam and an 
aminoglycoside) 
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• Aerobes: 
Ø Pseudomonas aeruginosa: pulmonary infections in cystic fibrosis 
Ø Nocardia asteroides: pulmonary infections in immunocompromised patients 
Ø Mycobacterium tuberculosis: tuberculosis 
Ø Bacillus anthracis: anthrax 

 

• Anaerobes: 
Ø A – Actinomyces israelii: dental abscesses 
Ø B – Bacteroides: abdominal abscesses 
Ø C – Clostridium difficile: foul-smelling diarrhea 

 

• Urease-producing bacteria : 
Ø Proteus: UTI 
Ø Ureaplasma: nongonoccocal urethritis 
Ø Klebsiella: UTI, pneumonia 
Ø Helicobacter pylori: duodenal and gastric ulcers, gastritis 

FA 2012:  155.1, 161.1   •   FA 2011:  144.1, 149.3 
FA 2010:  153   •   ME 3e:  535-538  

9 
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Non–Gram Staining Bugs 

INFID5_1-1 

Jonathan Faiwiszewski, M4, UMDNJ. 



INFID5_1- FA 2012:  160.1   •   FA 2011:  149.1   •   FA 2010:  150 
ME 3e:  538  

Ziehl-Neelsen Stain commons.wikimedia.org, 
used with permission 

Mycobacteria 
 
• Mycobacterium tuberculosis 
 

• Mycobacterium avium 
 

• Mycobacterium kansasii 
 

• Mycobacterium leprae 
 

• Acid-fast organisms 
 

• Ziehl-Neelsen stain 
 
• Contain mycolic acid 

2 



INFID5_1- FA 2012:  159.3   •   FA 2011:  148.3   •   FA 2010:  150 
ME 3e:  538  

M. Tuberculosis commons.wikimedia.org, used 
with permission 

Mycobacterium 
tuberculosis 
 

• Acid-fast, obligate aerobe 
 

• Primary infection: Ghon 
complex usually at the base of 
the lungs 
 

• Secondary infection 
(reactivation): caseous necrosis 
usually at the apices  
 

• Night sweats, weight loss, and  
  hemoptysis 

3 



INFID5_1- FA 2012:  159.3   •   FA 2011:  148.3   •   FA 2010:  150 
ME 3e:  538  

Giant cells, eosinophilic 
areas of necrosis 

Tuberculous_caseous_granuloma_(2)_TBLB.jpg, 
commons.wikimedia.org, used with permission 

4 



INFID5_1- FA 2012:  159.4   •   FA 2011:  148.4   •   FA 2010:  150 
ME 3e:  538  

Calcified hilar 
nodes (Ghon 
complex) 

TBC-links-PA.jpg, commons.wikimedia.org, 
used with permission. 

5 
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• Mycobacterium kansasii 

– TB-like illness 
 

• Mycobacterium avium-intracellulare 
– Opportunist: AIDS patients with <50 CD4+ cells 
– Acid-fast 
– Obligate aerobe 
– Noncontagious  

FA 2012:  160.1   •   FA 2011:  149.1   •   FA 2010:  150 
ME 3e:  538  

6 



INFID5_1- FA 2012:  160.2   •   FA 2011:  149.2   •   FA 2010:  151 
ME 3e:  538  

Bundesarchiv_Bild_105-DOA0600,_Deutsch-
Ostafrika,_Aussätzige.jpg, commons.wikimedia. 
org, used with permission. 

Mycobacterium leprae 
 
• Causes Hansen’s disease 
 

• Affects skin and superficial 
nerves 
 

• Reservoir: armadillos 
 

• Types 
• Tuberculoid 
• Lepromatous 

 
• Treatment: dapsone 

7 



INFID5_2- FA 2012:  170.1   •   FA 2011:  156.3   •   FA 2010:  157 
ME 3e:  538  

Patchy (not 
lobar) 
infiltrates 

Neumonia.JPG, commons. 
wikimedia.org, used with 
permission 

Mycoplasma pneumoniae 
 
• No cell wall 
 

• Membrane contains cholesterol 
 

• Outbreaks in prison and  
   military recruits 
 
• Causes atypical pneumonia  
 

• IgM cold agglutinin 
 

• Treat with macrolides, 
quinolones, doxycycline 

1 



INFID5_3- FA 2012:  165.1   •   FA 2011:  152.6   •   FA 2010:  154 
ME 3e:  536  

commons.wikimedia.org, used with permission 

Spirochetes 
 
• Corkscrew shape 
 

• Borrelia, Leptospira, and 
Treponema 
 

• Axial filaments 
 
• Penicillin G for syphilis 
 

• Doxycycline for Leptospira and 
Borrelia 

1 



INFID5_3- FA 2012:  165.2   •   FA 2011:  152.7   •   FA 2010:  154 
ME 3e:  536  

commons.wikimedia.org, used with permission 

Leptospira interrogans 
 
• Contaminated water with  
animal urine 
 
• Causes leptospirosis 
 

• Fever, jaundice, uremia 
 

• Conjunctivitis with 
photophobia 
 
• Weil’s disease: renal and  
liver failure 
 

• Treat with doxycycline 

2 



INFID5_3- FA 2012:  165.3   •   FA 2011:  153.1   •   FA 2010:  154 
ME 3e:  536  

commons.wikimedia.org, used with permission 

Borrelia burgdorferi 
 
• Causes Lyme disease 
 

• Transmitted by Ixodes tick 
 

• Stage 1—erythema chronicum 
migrans 
 
• Stage 2—CNS and heart 
involvement  
 

• Stage 3—migratory 
polyarthritis 
 

• Treat with doxycycline or 
amoxicillin 

3 



INFID5_3- FA 2012:  166.1   •   FA 2011:  153.2   •   FA 2010:  155 
ME 3e:  536  

Yaws infection commons.wikimedia. 
org, used with permission 

Treponema pertenue 
 
• Causes yaws 
 

• Tropical infection of skin, bones, and joints 
 

• VDRL + 
 

4 



INFID5_3- FA 2012:  166.1   •   FA 2011:  153.2   •   FA 2010:  155 
ME 3e:  536  

commons.wikimedia.org, used with permission 

Treponema pallidum 
 
• Causes syphilis 
 

• Primary: painless chancre 
 

• Secondary:   
• Rash (palms and soles)  
• Condylomata lata 

 
• Tertiary:   

• Gummas 
•Aortitis  
• Tabes dorsalis 
• Argyll Robertson pupils 
 

• Diagnostic test: 
• VDRL, FTA 
 

• Treatment: penicillin G 

5 



INFID5_4- 

• Cat scratch fever 
– Bartonella sp 
– Bacillary angiomatosis in immunocompromised patients 

 
• Brucellosis 

– Brucella sp 
– Unpasteurized dairy products 

 
• Tularemia 

– Francisella tularensis 
– Tick bite; rabbits 

 
• Cellulitis 

– Pasteurella multocida  
– Animal bite; cats, dogs 

FA 2012:  167.1   •   FA 2011:  154.1   •   FA 2010:  155 
ME 3e:  536  

1 
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Rickettsiae 
 

• Obligate intracellular 
• Need CoA and NAD for growth 
• Classic triad—fever, headache, and rash 
• Transmitted by arthropod vector (except Coxiella) 
• Treatment: Doxycyline 

FA 2012:  168.1   •   FA 2011:  154.3   •   FA 2010:  156 
ME 3e:  538  

1 



INFID5_5- FA 2012:  168.1   •   FA 2011:  155.1   •   FA 2010:  156 
ME 3e:  538  

Rocky_mountian_spotted_fever.jpg, 
commons.wikimedia.org, used with 
permission. 

Rocky Mountain spotted fever  
• Rickettsia rickettsii 
• Transmitted by tick bite 
• Rash starts on hands and feet and 
   moves centrally 
 

Typhus  
• Endemic typhus: R. typhi 
• Epidemic typhus: R. prowazekii 
• Rash starts centrally and  
   moves peripherally   
 

Ehrlichiosis  
• Ehrlichia 
• Tick-borne 
 

Q fever 
• Coxiella burnetii 
 

2 



INFID5_5- FA 2012:  169.1   •   FA 2011:  156.1   •   FA 2010:  157 
ME 3e:  538  

Chlamydia life cycle commons. 
wikimedia.org, used with permission. 

Chlamydiae  
 
• Obligate intracellular  

 
• Use host cell ATP 

 
• Lack muramic acid 

 
• Giemsa stain 

 
• Elementary body—transmitted 

 
• Reticulate body—intracellular  

 
• Treatment: doxycycline or 

azithromycin 
 

 
 

3 



INFID5_5- FA 2012:  169.1   •   FA 2011:  156.1   •   FA 2010:  157 
ME 3e:  538  

Chlamydiae 
  
• Chlamydia trachomatis: 

• STD, PID, urethritis 
 

 
• Chlamydia pneumoniae: 

• atypical pneumonia 
 
 

• Chlamydia psittaci: 
• Pneumonia with exposure to 
parrot 

Chlamydia pneumoniae commons. 
wikimedia.org, used with permission. 
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Chlamydia trachomatis commons. 
wikimedia.org, used with permission. 

Chlamydia  trachomatis 
 
 
• Serotypes A-C: 

•Trachoma conjunctivitis, 
blindness 

 
 

• Serotypes D-K: 
• STD, neonatal conjunctivitis 
 
 

• Type L1, L2, L3: 
•Lymphogranuloma venereum 
 
 

5 
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Fungi 
• Eukaryotic 
• Large 
• Forms: 

– Yeast 
– Hyphae 

• Dimorphic 
• Ergosterol 
• Some can reproduce asexual reproduction 

 
• Manifestations: 

– Cutaneous  
– Systemic 
– Opportunistic  

 

FA 2012:  171.1   •   FA 2011:  157.1   •   FA 2010:  158 
ME  3e:  136 
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Conidia of  
Sporothrix 

Conidiophores_and_conidia_of_the_fungus_Sporothrix_schenckii
_PHIL_4208_lores.jpg, commons.wikimedia.org, used with 
permission. 
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Fungi 
• Eukaryotic 
• Large 
• Forms: 

– Yeast 
– Hyphae 

• Dimorphic 
• Ergosterol 
• Asexual reproduction 

 
• Manifestation: 

– Cutaneous  
– Systemic 
– Opportunistic  

 

FA 2012:  171.1   •   FA 2011:  157.1   •   FA 2010:  158 
ME  3e:  136 
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Budding yeast of Candida 
albicans 

Hyphae seen in 
pulmonary 
aspergillosis 

C_albicans_budding1.jpg and 
Pulmonary_aspergillosis.jpg, 
commons.wikimedia.org, used 
with permission. 
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Cutaneous mycoses 
 

• Caused by dermatophytes 
• KOH mount of skin scales 
• Not dimorphic 
• Treat with azoles or terbinafine 
• Most common causes: Epidermophyton, Trichophyton, and 

Microsporum 
 
• Types: 

– Tinea pedis 
– Tinea cruris 
– Tinea corporis 
– Tinea capitis 



INFID6_2- FA 2012:  172.1   •   FA 2011:  158.1   •   FA 2010:  159 
ME  3e:  137  

Ringworm (Tinea corporis) versicolor (note 
white patches) 

Ringworm_on_the_arm,_or_tine
a_corporis_due_to_Trichophyton
_mentagrophytes_PHIL_2938_lor
es.jpg and Tinea.jpg, 
commons.wikimedia.org, used 
with permission. 
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Sporothrix 
schenckii 
 
• Dimorphic 
 

• Causes sporotrichosis 
 

• Cigar-shaped yeast 
 

Sporotrichosis_by_the_fungus_Sporothrix_schenckii_P
HIL_3940_lores.jpg, commons.wikimedia.org, used 
with permission 

1 
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Systemic fungal infections 
 

• All dimorphic 
 

• Pay attention for geographic clues 
 

• Histoplasmosis – Eastern Great Lakes; Ohio, Mississippi, and 
Missouri River beds 
 

• Blastomycosis – East of Mississippi River and Central America 
 

• Coccidioidomycosis – Southwestern U.S., California 
 

• Paracoccidioidomycosis – Latin America 

FA 2012:  171.1   •   FA 2011:  157.1   •   FA 2010:  158 
ME  3e:  138 
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Histoplasmosis_capsulatum.jpg, commons. 
wikimedia.org, used with permission. 

Histoplasma capsulatum 
 

• Dimorphic 
 

• Causes pneumonia 
 

• Ohio and Mississippi River 
 

• Hides in macrophages 
 

• Transmission via bird or bat  
droppings 

1 
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Joel  Mills commons.wikimedia.org, used with 
permission. 

Blastomyces dermatitidis  
 
• Dimorphic 
 

• East of Mississippi River 
 

• Granulomatous infection 
 

• Broad-based budding yeast 

1 
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FA 2012:  171.1   •   FA 2011:  157.1   •   FA 2010:  158 
ME  3e:  138  

Coccidioides 
Spherule 

Mature_spherule_with_endospores_of_Coccidi
oides_immitis_PHIL_480_lores.jpg, 
commons.wikimedia.org, used with permission. 

 Coccidioides immitis 
 

• Dimorphic 
 

• Southwestern U.S. 
 

• Causes pneumonia and  
meningitis 
 

• Spherule in tissue 
 

1 
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commons.wikimedia.org, used with permission. 

Paracoccidioides 
brasiliensis 
 

• Dimorphic 
 

• Latin America 
 

• “Captain’s wheel” 
 
 

2 
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C_albicans_germ_tubes.jpg, commons. 
wikimedia.org used with permission. 

Candida albicans 
 
• Systemic or superficial infections 
 

• Thrush and esophagitis in 
 immunocompromised patients 
 
• Vulvovaginitis in diabetic patients 
 

• Endocarditis in IV drug abusers 
 

• Dimorphic 
 

• Germ tube formation 
 

• Treatment: nystatin, amphotericin B 

1 
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Pulmonary_aspergillosis.jpg, Aspergillus.jpg, and 
Pulmonary_angioinvasive_aspergillosis.jpg, 
commons.wikimedia.org, used with permission. 

Pulmonary aspergillosis 
Angioinvasive 
infection, note 
elastin fibers 

Rare fruiting 
bodies 

2 
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PLoS Biology Vol. 4/12/2006, e427. 
http://dx.doi.org/10.1371/journal.pbio.0040427 
commons.wikimedia.org used with permission. 

Cryptococcus neoformans 
 
• Not dimorphic 
 

• Encapsulated yeast 
 
• Meningitis, pneumonia 
 
• Found in soil 
 

• Stains with India ink 
 

• Treatment: amphotericin B 

3 
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commons.wikimedia.org used with 
permission. 

commons.wikimedia.org used with permission. 
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Aspergillus – note septae Mucormycosis – no septae 

Pulmonary_aspergillosis_(2)_invasive_type.jpg , 
commons.wikimedia.org, used with permission 

5 

Zygomycosis_caused_by_Mucor_pusillus_PHIL_4234_lores.jpg, 
commons.wikimedia.org, used with permission 
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• Protozoa 
– Single-celled organisms 
– Small 

 
 

 
• Helminths  

– Multicellular organisms 
– Large  

FA 2012:  175   •   FA 2011:  160   •   FA 2010:  161 
ME 3e:   122  

Jasper Lawrence 

commons.wikimedia.org, used with permission 
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Cyst Trophozoite 

Giardia_lamblia.png, 
commons.wikimedia.org, 
used with permission. 

Giardia lamblia 
 
• Hikers 
 

• Fecal-oral 
 

• Fatty, foul-smelling diarrhea 
 

• Trophozoites or cysts in stool 
 

• Treat with metronidazole 

1 
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• Entamoeba histolytica 
– Bloody diarrhea 
– Liver abscess 
– Treatment: 

metronidazole 

FA 2012:  175   •   FA 2011:  160   •   FA 2010:  161 
ME 3e:   123  

commons.wikimedia.org, used with permission 

commons.wikimedia.org, used with permission 
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• Cryptosporidium  

– Severe diarrhea in AIDS 
– Cysts on acid-fast stain  
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• Toxoplasma gondii 
– Immunocompromised pt. 
– Brain abscess 
– Ring-enhancing lesion on 

CT/MRI 
– Congenital toxoplasmosis: 

• Intracerebral calcification 
• Chorioretinitis 
• Hydrocephalus 

– Treatment  
• Sulfadiazine 
• Pyrimethamine 

FA 2012:  175   •   FA 2011:  160   •   FA 2010:  161 
ME 3e:   127  

Source: Steven J. Goldstein 
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• Trypanosoma brucei 
     (gambiense and rhodesiense) 
• African sleeping sickness 

– Tsetse fly (painful) 
– Fever  
– Lymphadenopathy  
– Somnolence  

• Trypanosoma cruzi 
– South America 
– Chagas disease 
– Reduviid bug (painless) 
– Dilated cardiomyopathy, 

megacolon, and megaesophagus 
– Treatment: benznidazole or 

nifurtimox 

FA 2012:  177   •   FA 2011:  161   •   FA 2010:  162 
ME 3e:   126  

commons.wikimedia.org, used with permission 

commons.wikimedia.org, used with permission 
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• Leishmania 
– Cutaneous  leishmaniasis 
– Visceral leishmaniasis 
– Sandfly  
– Skin lesions 
– Hepatosplenomegaly 
– Pancytopenia  
– Fever  
– Amastigotes in macrophages 

   –  Treatment: pentamidine or                  
            sodium stibogluconate 

 

FA 2012:  177   •   FA 2011:  161   •   FA 2010:  162 
ME 3e:   126  

commons.wikimedia.org, used with permission 

commons.wikimedia.org, used with permission 
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Maltese Cross 
(Connect the dots) 

RBCs with intracellular plasmodium, 
ring forms. 

Plasmodium.jpg and Babesia_equi.jpg, 
commons.wikimedia.org, used with 
permission. 
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Trichomonas_Giemsa_DPDx.JPG, commons. 
wikimedia.org, used with permission. 

Trichomonas vaginalis 
 
• Causes trichomoniasis  
 

• Itchy 
 

• Foul-smelling, greenish discharge 
 

• Transmitted sexually 
 

• Bacteria swims on wet mount 
 

• Treat both partners with metronidazole 

1 
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• Diphyllobothrium latum (fish tapeworm) 
– Ingestion of larvae in fish 
– Causes B12 deficiency anemia 
– Treatment: Praziquantel 

 
• Echinococcus  

– Eggs found in dog’s feces 
– Causes hydatid cysts in liver, lungs, and brain 
– Anaphylactoid reaction if the cyst ruptures 
– Treatment: surgery, albendazole 

FA 2012:  179.1   •   FA 2011:  162   •   FA 2010:  163 
ME 3e:  129  
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• Taenia saginata (beef tapeworm) 
– Undercooked beef 
– Affects small intestine 
– Usually asymptomatic 

 
• Taenia solium (pork tapeworm) 

– Larvae found in undercooked pork 
– Ingestion of larvae causes mild disease 
– Ingestion of eggs causes cysticercosis, neurocysticercosis 
– Cysts in the brain, seizures  
– Treatment: praziquantel, albendazole 

FA 2012:  179.1   •   FA 2011:  162   •   FA 2010:  163 
ME 3e:  129  
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commons.wikimedia.org, used with permission. 

Hookworms  
 

• Ancylostoma, Necator americanus 
 

• Sucks blood from the intestine 
 

• Anorexia, anemia, weight loss 
 

• Direct skin contact 
 

• Treatment: albendazole 

1 
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Football-shaped egg Big worm! 
Ascaris_lumbricoides_non-fertile_egg.jpg and 
Ascaris_lumbricoides.jpeg, commons.wikimedia.org, 
used with permission. 
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Ascaris lumbricoides 
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commons.wikimedia.org, used with permission. 

Enterobius vermicularis 
(pinworm) 
 
• Fecal-oral transmission  
 

• Causes anal pruritus 
 

• Use the scotch tape test to  
   diagnose 
 
• Treatment: mebendazole 
   

3 
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• Strongyloides stercoralis 
– Larvae found in soil 
– Direct skin contact 
– Causes vomiting, diarrhea, anemia 
– Treatment: albendazole 

 
 

• Trichuris trichiura (whipworm) 
– Eggs found in soil 
– Usually asymptomatic 
– May cause abdominal pain, diarrhea, rectal prolapse 
– Treatment: albendazole 

FA 2012:  178   •   FA 2011:  162   •   FA 2010:  163 
ME 3e:  131   
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commons.wikimedia.org, used with permission. 

commons.wikimedia.org, used with permission. 

Trichinella spiralis 
 
• Undercooked pork 
• Larvae encyst in muscle 
• Treatment: mebendazole 

Loa loa 
 
• Transmitted by deerfly 
• Leaves marks on the skin 

5 

Dracunculus medinensis 
 
• Contaminated water 
• Causes skin inflammation  
   and skin ulceration 



INFID7_9- FA 2012:  178   •   FA 2011:  162   •   FA 2010:  163 
ME 3e:  131  

COLLECTIE_TROPENMUSEUM_Een_patiënt_met_een_zoge
naamd_olifantsbeen_veroorzaakt_door_de_ziekte_Elephan
tiasis_voor_een_operatie_TMnr_10006721.jpg and 
Bundesarchiv_Bild_105-DOA0416,_Deutsch-
Ostafrika,_Mann_mit_Elefantiasis.jpg, 
commons.wikimedia.org, used with permission. 
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• Toxocara canis 
– Eggs found in dog’s feces and soil 
– Migrate from intestine to the liver, brain, eyes 
– Causes granulomas 

 
 

• Onchocerca volvulus 
– Transmitted by female blackflies 
– Causes itchy rash, and river blindness 
– Treatment: ivermectin 

 
 

FA 2012:  178   •   FA 2011:  162   •   FA 2010:  163 
ME 3e:  130 
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• Paragonimus westermani (lung fluke) 
– Ingestion of raw crab meat 
– Moves to the lung hematogenously 
– Causes hemoptysis 
– Treatment: praziquantel 

 
 

• Clonorchis sinensis (Chinese fluke) 
– Ingestion of raw fish 
– Causes inflammation of biliary tract 
– Associated with cholangiosarcoma 
– Treatment: praziquantel 

FA 2012:  179.2   •   FA 2011:  163.1   •   FA 2010:  164 
ME 3e:  128  
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• Schistosoma haematobium 
– Direct skin penetration 
– Causes fibrosis, granulomas in the bladder 
– Presents as hematuria 
– Associated with squamous cell carcinoma of the bladder 
– Egypt  

 
 

• Schistosoma japonicum and Schistosoma mansoni 
– Direct skin penetration 
– Causes GI bleeding, diarrhea, liver damage 
– Treatment: praziquantel 

FA 2012:  179.2   •   FA 2011:  163.1   •   FA 2010:  164 
ME 3e:  128 
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Schistosomes 
among sinusoids 
and hepatocytes 

Schistosoma_japonicum_%283%29_histopatholo
gy.JPG, commons.wikimedia.org, used with 
permission. 
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• Type of the virus 
• Structure of the virus 
• Genome 

– RNA vs DNA 
– Single stranded vs double stranded 
– Circular vs linear 
– Positive sense vs negative sense (RNA viruses) 

• Capsid  
– Helical vs icosahedral 

• Envelope 
– Enveloped vs naked 

• Site of replication 
– Cytoplasm vs nucleus 

FA 2012:  181   •   FA 2011:  165   •   FA 2010:  166 
ME  3e:  132 
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• Live attenuated vaccines 
– Induce humoral and cell-mediated immunity 
– Contraindicated in immunocompromised patients 
– Smallpox, MMR, VZV, Sabin’s polio virus 

 
• Killed vaccines 

– Induce only humoral immunity 
– Rabies, HAV, influenza, Salk polio  

 

• Recombinant  
– HBV, HPV 

FA 2012:  181.1   •   FA 2011:  164.3   •   FA 2010:  165 
ME  3e:  101 

1 



INFID8_5- 

• General characteristics 
 
– H2AP4 (Hepadna, Herpes, Adeno, Pox, Parvo, Papilloma, 

Polyoma) 
 

– Double stranded (except Parvovirus) 
 

– Linear (except papilloma, polyoma, and hepadnavirus) 
 

– Replicate in the nucleus (except poxvirus) 
 

FA 2012:  182.2   •   FA 2011:  166.1   •   FA 2010:  167 
ME  3e:  132 
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DNA Viruses 
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Herpes_labialis.jpg, commons.wikimedia.org, 
used with permission. 

HSV 1 and HSV 2  
 
• Oral lesions and genital lesions 
 

• Meningoencephalitis 
 

• Neonatal encephalitis 
 

• Transmitted via fluid secretion 
    and sexual contact 
 
• Diagnosed with Tzanck smear 

2 
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Herpes_zoster_chest.png and 
Herpes_Zoster_of_the_face.jpg, 
commons.wikimedia.org, used 
with permission. 
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Atypical 
Lymphocytes 

Infectious_Mononucleosis_2.jpg, 
commons.wikimedia.org, used 
with permission. 

EBV 
 
• Burkitt’s lymphoma 
 

• Nasopharyngeal carcinoma 
 

• Infectious mononucleosis 
• Pharyngitis 
• Hepatosplenomegaly 
• Lymphadenopathy 
• Atypical lymphocytes 
 

• Monospot test 

4 
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Histopathology_of_cytomegalovirus_infection_
of_kidney_-_PHIL_09G0036_lores.jpg, 
commons.wikimedia.org, used with permission. 

CMV 
 
• Mononucleosis 
 
• Pneumonia 
 

• Retinitis, esophagitis in 
   immunocompromised pt. 
 
• Owl-eye inclusion 
 

• Monospot test is negative  

5 
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commons.wikimedia.org, used with permission. 
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HHV-6: Sixth Disease (Roseola Infantum) 
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Kaposi%27s_sarcoma_before.jpg, 
commons.wikimedia.org, used with 
permission. 
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HHV-8: Kaposi’s Sarcoma 
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• Hepadnavirus (HBV) 
– Partially circular dsDNA 
– Has reverse transcriptase 
– Acute and chronic hepatitis 
– Transmission: parenteral, sexual 

 
• Adenovirus  

– Pharyngoconjunctivitis 
– Pneumonia 
– Acute hemorrhagic cystitis  

 

FA 2012:  183.1   •   FA 2011:  166.2   •   FA 2010:  167 
ME  3e:  132 
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Slapped cheeks 

Fifth_disease.jpg, 
commons.wikimedia.org 
Used with permisison 

Parvovirus B19: Fifth Disease 
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• Papillomavirus 
– Genital warts (serotypes 6 and 11) 
– Cervical cancer (serotypes 16 and 18) 

 
• Polyomavirus 

– JC virus (PML in HIV patients) 
 

• Poxvirus  
– Smallpox  
– Vaccinia 
– Molluscum contagiosum 

FA 2012:  183.1   •   FA 2011:  166.2   •   FA 2010:  167 
ME  3e:  132 
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Mollusca1klein.jpg and 
Molluscum_contagiosum_2.jpg, 
commons.wikimedia.org, used 
with permission. 
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Molluscum Contagiosum 
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• Positive sense RNA 
– Hepe, Calici, Picorna, Reo, Flavi, Toga, Corona, and Retrovirus 

 
• All are enveloped except: Hepe, Calici, Picorna, and Reovirus 

 
• All are single stranded except Reovirus 

 
• All are linear except: Arena, Bunya, and Deltavirus 

 
• All are nonsegmented except: Reo, Orthomyxo, Bunya, and Arenavirus 

 
• All are haploid except Retrovirus 

 
• All replicate in the cytoplasm except: Retro and Influenza virus 

FA 2012:  186   •   FA 2011:  168   •   FA 2010:  169 
ME 3e:  133  
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• Picornaviruses  
– Small, naked 
– Positive-sense ssRNA 
– Enteroviruses: polio, rhinoviruses, coxsackie A, coxsackie B, 

echoviruses, and HAV 
• Fecal-oral transmission 
• The most common cause of viral (aseptic) meningitis 

 

• Flavivirus 
– Causes yellow fever 
– Transmitted by Aedes mosquitoes 
– Black vomit, jaundice 

FA 2012:  187.3, 187.5   •   FA 2011:  169.3, 169.5 
FA 2010:  170   •   ME 3e:  133  
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CGI depiction of rotavirus TEM of rotavirus in a stool sample 

Rotavirus_!.jpg and Rotavirus.jpg, 
commons.wikimedia.org, used with permission. 

1 

Rotavirus 
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• Orthomyxovirus  
– Causes influenza  
– Segmented; replicates in the nucleus 
– Contains two glycoproteins, H and N 
– Antigenic drift 

• Slight changes in antigenicity due to mutations in H and/or N 
• Causes epidemics 

– Antigenic shift 
• Reassortment of segments of genome 
• Responsible for pandemics 

FA 2012:  188.1   •   FA 2011:  170.1   •   FA 2010:  170 
ME 3e:  134  
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• Togavirus 
– Causes rubella (German measles) 
– Symptoms: fever, arthralgia, rash that begins on face 

and spreads to torso, posterior auricular 
lymphadenopathy 

– Congenital rubella syndrome 
• Patent ductus arteriosis 
• Cataracts 
• Microcephaly 
• Deafness 

FA 2012:  188.2   •   FA 2011:  170.2   •   FA 2010:  171 
ME 3e:  133  
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Rash_of_rubella_on_skin_of_child%27s_back.JPG and 
Cataracts_due_to_Congenital_Rubella_Syndrome_(CRS)
_PHIL_4284_lores.jpg, commons.wikimedia.org, used 
with permission. 
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Rubella 



INFID9_5- 

• Paramyxoviruses   
– Parainfluenza virus 

• Causes croup in children 
– Mumps virus 
– Measles virus 
– RSV  

• Causes bronchiolitis and pneumonia in infants 
– All have F (fusion) protein 

FA 2012:  188.3   •   FA 2011:  170.3   •   FA 2010:  171 
ME 3e:  134  
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INFID9_5- FA 2012:  189.1   •   FA 2011:  170.4   •   FA 2010:  171 
ME 3e:  134  

Koplik spots 

Koplik_spots,_measles_6111_lores.jpg, 
commons.wikimedia.org, used with 
permission. 

Measles  
 
• Cough, conjunctivitis 
 

• Koplik spots 
 

• Maculopapular rash (from  
   the ears down) 
 
• Subacute sclerosing  
   panencephalitis (SSPE) 
 

4 



INFID9_6- FA 2012:  189.2   •   FA 2011:  170.5   •   FA 2010:  171 
ME 3e:  134  

Parotid enlargement 

Mumps.jpg, commons.wikimedia.org, 
used with permission. 

Mumps 
 
• Parotitis 
 

• Orchitis 
 

• Meningitis 

1 



INFID9_7- FA 2012:  190.1   •   FA 2011:  170.6   •   FA 2010:  171 
ME 3e:  134  

Negri bodies 

Rabies_encephalitis_Negri_
bodies_PHIL_3377_lores.jp
g, commons.wikimiedia.org, 
used with permission 

Rabies 
 
• Bullet shaped virus 
 

• Transmitted by a bite 
 

• Bats, raccoons, skunks 
 

• Virus binds to the peripheral 
  nerves 
 
• Travels to the spinal cord,  
  and then the brain 
 
• Nonspecific flu-like illness at 
    the beginning 
 
• Progresses to hydrophobia,  
   seizures, hallucination, death 

1 
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• Arboviruses  
– Arthropod-borne 
– Bunyavirus  

• Aseptic encephalitis  
– Togavirus  

• Eastern equine encephalitis virus (EEE) 
• Western equine encephalitis virus (WEE) 
• Venezuelan equine encephalitis virus (VEE) 

– Flavivirus  
• Yellow fever 
• Dengue fever (breakbone fever) 

FA 2012:  186   •   FA 2011:  168   •   FA 2010:  169 
ME 3e:  133  
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INFID9_9- FA 2012:  190.2   •   FA 2011:  171.2   •   FA 2010:  172 
ME 3e:  132  
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INFID9_9- FA 2012:  191   •   FA 2011:  172   •   FA 2010:  173 
ME 3e:  132  
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FA 2012:  192.1   •   FA 2011:  173.1   •   FA 2010:  174 
ME 3e:  133  
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• HIV diagnosis  
– ELISA (initial test) 
– Western blot (confirmatory test) 
– PCR 

 
• AIDS diagnosis 

– CD4 less than or equal to 200 
– AIDS-defining conditions 

FA 2012:  192.2   •   FA 2011:  173.2   •   FA 2010:  174 
ME 3e:  133  
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FA 2012:  193.1   •   FA 2011:  174.1   •   FA 2010:  175 
ME 3e:  133  

Neoplasms associated with HIV 
•Kaposi’s sarcoma (HHV-8) 
•Cervical carcinoma (HPV) 
•Non-Hodgkin’s lymphoma 
•Primary CNS lymphoma 
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INFID9_11- FA 2012:  195.1   •   FA 2011:  175.1   •   FA 2010:  176 
ME 3e:  134  
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• Toxoplasma gondii 
– Chorioretinitis, hydrocephalus, intracranial calcification 

• Rubella  
– Deafness, cataracts, PDA 

• CMV 
– Hearing loss, seizures 

• HIV 
– Recurrent infections, chronic diarrhea 

• Herpes simplex virus 
– Encephalitis  

• Syphilis 
– Stillbirth, dysmorphic facies 

FA 2012:  199   •   FA 2011:  179   •   FA 2010:  179 
ME 3e:  132  
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ToRCHeS Infections 
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ME 3e:  132  

Notched teeth 

Hutchinson_teeth_congenital_syphilis_PHIL_2385.rsh.jpg, 
commons.wikimedia.org, used with permission 
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Syphilis 
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Antibacterials 

INFID10_1-1 

Jonathan Faiwiszewski, M4, UMDNJ. 



INFID10_1- FA 2012:  204.1   •   FA 2011:  184.1   •   FA 2010:  184 
ME 3e:  117  
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• Bacteriostatic antibiotics 
– Inhibit the growth of the bacteria 
– Block protein and nucleotide synthesis 

 
• Bactericidal antibiotics 

– Kill the bacteria 
– Block cell wall synthesis and DNA processing  

 
• Spectrum  

– Does the drug cover: gram +, gram -, anaerobes, atypical 
bacteria 

FA 2012:  n/a   •   FA 2011:  185.1   •   FA 2010:  184 
ME 3e:  117  
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• Cell wall synthesis inhibitors 
– Beta lactam antibiotics: 

• Penicillins 
• Cephalosporins 
• Carbapenems 
• Aztreonam (monobactam) 

– Vancomycin  

FA 2012:  204.2   •   FA 2011:  185.2   •   FA 2010:  185 
ME 3e:  118  
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– Bind to penicillins-binding proteins 
– Hypersensitivity reactions 
–  Penicillin G (IV form), penicillin V (oral) 

• Used for gram positive bacteria and syphilis 
 

– Methicillin, nafcillin, oxacillin, dicloxacillin 
• Used for methicillin sensitive S. aureus infections 

 
– Ampicillin, amoxicillin 

• Usually combined with clavulanic acid 
• Used for gram positive bacteria, and gram negative rods 

 
– Ticarcillin, carbenicillin, piperacillin 

• Used for Pseudomonas 
• Combine with clavulanic acid 

FA 2012:  205.1   •   FA 2011:  185.3   •   FA 2010:  185 
ME 3e:  118  
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Penicillins 
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• First generation:  cefazolin, cephalexin 
• Used for gram positive organisms 

– Used in surgery for prophylaxis 
• Second generation: cefotetan, cefoxitin, cefaclor 

– Less gram positive coverage than first generation 
– Covers gram negative organisms 

 
• Third generation: ceftazidime, cefotaxime, ceftriaxone 

– Less gram positive coverage  than first generation 
– Great gram negative coverage 
– Ceftriaxone for gonorrhea 
– Ceftazidime covers Pseudomonas 

FA 2012:  206.1   •   FA 2011:  186.1   •   FA 2010:  186 
ME 3e:  118  
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Cephalosporins 
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• Fourth generation: cefepime  
• Covers gram positive like first generation 

– Less gram negative cover than third generation 
– Covers pseudomonas 

• Mechanism of action: 
– Inhibition of cell wall synthesis similar to penicillins 

• Toxicity: 
– Hypersensitivity reactions 
– Cross-sensitivity with penicillins 
– Disulfiram-like reaction with ethanol 

• Only caused by a few (e.g. cefotetan, cefoperazone, and cefmetazole) 

– Increase nephrotoxicity of aminoglycosides 

FA 2012:  206.1   •   FA 2011:  186.1   •   FA 2010:  186 
ME 3e:  118  
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Cephalosporins 
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• Aztreonam  
– Monobactam (resistant to beta lactamases)  
– Covers only gram negative bacteria 
– Not effective against gram positive and anaerobes 

 
• Carbapenems: meropenem, imipenem 

– Imipenem often given with cilastatin 
– Covers gram positive bacteria, gram negative rods, anaerobes 
– Nephrotoxicity, CNS toxicity, skin rash 

 
• Vancomycin  

– Binds D-ala D-ala portion of cell wall precursors 
– Covers gram positive bacteria only (MSRA, C. difficile) 
– Nephrotoxicity, ototoxicity, thrombophlebitis, red man syndrome 

FA 2012:  206.2, 207.1, 207.2   •   FA 2011:  186.2, 186.3, 
187.1   •   FA 2010:  186   •  ME 3e:  119  
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ME 3e:  119  

1 

Macrolides and Lincosamides (e.g. 
lincomycin, clindamycin) (50S) 

Mnemonic: 
“Buy AT 30” 

“CCELL at 50” 
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• Gentamicin, neomycin, amikacin, tobramycin, 
streptomycin 

• Bactericidal 
• Work on aerobes, ineffective against anaerobes 
• Cause misreading of mRNA 
• Effective against gram negative rods 
• Adverse effects: 

– Nephrotoxicity 
– Ototoxicity 
– Teratogenic 

FA 2012:  209.1   •   FA 2011:  187.3   •   FA 2010:  187 
ME 3e:  120  
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Aminoglycosides 



INFID10_3- FA 2012:  209.2   •   FA 2011:  188.1   •   FA 2010:  188 
ME 3e:  120  
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Tetracyclines 
• Tetracycline, doxycycline, demeclocycline, minocycline 
• Demeclocycline – ADH antagonist, used in SIADH 
• Bacteriostatic 
• Bind to 30 subunit and prevent the attachment of tRNA 
• Effective against: M. pneumoniae, Chlamydia, Rickettsia, 

used also in Lyme disease 
• Adverse effects: 

– Discoloration of teeth 
– Photosensitivity 
– Contraindicated in pregnancy 
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• Erythromycin, azithromycin, clarithromycin 
• Block translocation, bind to 50 subunit 
• Bacteriostatic 
• Used for atypical pneumonia, gram positive cocci 
• Adverse effects: 

– Prolong QT interval 
– GI discomfort 
– Acute cholestatic hepatitis 

FA 2012:  209.3   •   FA 2011:  188.2   •   FA 2010:  188 
ME 3e:  120  
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Macrolides 
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• Chloramphenicol 
– Blocks peptidyltransferase at 50 subunit 
– Used in meningitis 
– Adverse effects: 

• Aplastic anemia 
• Gray baby syndrome 

 

• Clindamycin  
– Blocks translocation at 50 subunit 
– Used for anaerobes 
– Adverse effect: pseudomembranous colitis  

 

FA 2012:  210.1, 210.2   •   FA 2011:  188.3, 188.4 
FA 2010:  188   •   ME 3e:  120  
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ME 3e:  121  
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INFID10_5- FA 2012:  211.2, 211.3   •   FA 2011:  190.1, 190.2 
FA 2010:  190   •   ME 3e:  121  
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• Polymyxins 
– Polymyxin B and polymyxin E (colistin) 
– Work like detergents 
– Dissolve the cell membrane 
– Multidrug-resistant gram-negative bugs (Pseudomonas 

aeruginosa) 
– Adverse effects: acute tubular necrosis, neurotoxicity 

 

FA 2012:  n/a   •   FA 2011:  190.3   •   FA 2010:  190 
ME 3e:  121  
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INFID10_7- FA 2011:  n/a   •   FA 2011:  191   •   FA 2010:  191 
ME 3e:  538  
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INFID10_8- FA 2012:  n/a   •   FA 2011:  191   •   FA 2010:  191 
ME 3e:  121  
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Other Anti-microbials 

INFID11_1-1 

Jonathan Faiwiszewski, M4, UMDNJ. 
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• Amphotericin B 
– Used for systemic mycoses 
– Binds to ergosterol in fungal membranes to form pores 
– DOC for: Aspergillus, Cryptococcus, Mucor, and others 
– Adverse effects: nephrotoxicity, arrhythmias, anemia 

 

• Nystatin 
– Same mechanism as amphotericin B 
– Only topical form because of its toxicity 
– Used for candida infection 

FA 2012:  214.1, 214.2    •   FA 2011:  192    •    FA 2010:  192 
ME 3e:  140 
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• Azoles 
– Inhibit ergosterol synthesis 
– Used for systemic infections 
– Some in the class can cross the blood-brain barrier 
– Adverse effects: gynecomastia, hepatotoxicity 

 

• Flucytosine  
– Converted in fungal cell into 5-fluorouracil 
– Toxicity: nausea, vomiting, bone marrow suppression 

 

• Caspofungin/Mycofungin 
– Inhibit beta glucan synthesis 
– Used for invasive aspergillosis 

FA 2012:  214.2, 214.5    •   FA 2011:  193    •    FA 2010:  192 
ME 3e:  140 
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• Terbinafine 
– Topical antifungal 
– Used for dermatophytes 
– Inhibits squalene epoxidase 
– Toxicity: GI distress, rash 

 

• Griseofulvin 
– Oral antifungal 
– Used for dermatophytes 
– Disrupts microtubule formation; blocks mitosis 
– Adverse effects: teratogenic, carcinogenic 

FA 2012:  215.1, 215.2    •   FA 2011:  193    •    FA 2010:  193 
ME 3e:  140 

4 



INFID11_2- FA 2012:  215.3, 215.5    •   FA 2011:  194    •    FA 2010:  193 
ME 3e:  122-131   
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• Pyrimethamine/Sulfadiazine 
– Anti-folic metabolites 
– Used for toxoplasmosis, malaria 

• Quinines 
– Used for malaria 
– Block heme polymerase 

• Bendazoles  
– Inhibit glucose uptake 

• Pyrantel pamoate 
– Nicotinic receptor agonist 

• Ivermectin 
– Stimulates GABA transmission 

• Praziquantel 
– Increases calcium influx 



INFID11_3- FA 2012:  216    •   FA 2011:  195.1    •    FA 2010:  193 
ME 3e:  135 

1 



INFID11_3- FA 2012:  216    •   FA 2011:  195    •    FA 2010:  194 
ME 3e:  135 
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INFID11_3- FA 2012:  217    •   FA 2011:  196    •    FA 2010:  194 
ME 3e:  135 
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• Protease inhibitors (PI) 
• Nucleoside reverse trascriptase inhibitors (NRTIs) 
• Non-nucleoside reverse transcriptase inhibitors (NNRTIs) 
• Fusion inhibitors 
• HAART (highly active antiretroviral therapy) 

– Two NRTIs + one PI 
– Two NRTIs + one NNRTI 

• HAART is initiated when: 
– CD4 count less than 350 
– AIDS-defining illness 

FA 2012:  218.1    •   FA 2011:  197.1    •    FA 2010:  195 
ME 3e:  105  
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Antiretroviral Agents 
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• Drugs:  
– Atazanavir, indinavir, ritonavir, saquinavir 

• Mechanism: 
– Inhibit viral aspartate protease 

• Adverse effects: 
– Hyperglycemia  
– Inhibit CYP3A4 
– Thrombocytopenia 
– Lipodystrophy  

FA 2012:  218.1    •   FA 2011:  197.1    •    FA 2010:  195 
ME 3e:  105  
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Protease Inhibitors 
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• NRTIs: 
– Zidovudine, didanosine, stavudine, lamivudine 

• NNRTIs: 
– Nevirapine, efavirenz  

• Adverse effects: 
– Bone marrow suppression 
– Peripheral neuropathy 

FA 2012:  218.1    •   FA 2011:  197.1    •    FA 2010:  195 
ME 3e:  105  
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Reverse Transcriptase Inhibitors 
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• Drug: 
– Enfuvirtide  

• Mechanism: 
– Binds viral gp41 and inhibits fusion of HIV to CD4 cells 

• Adverse effects: 
– Hypersensitivity reactions 
– Local injection reactions 

Fusion Inhibitors 
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• Interferons are proteins made by virus-infected cells 
• Interferon-α: 

– Used in hepatitis B and C, Kaposi’s sarcoma 

• Interferon-β: 
– Used in multiple sclerosis 

• Interferon-γ: 
– Used in chronic granulomatous disease (CGD) 

FA 2012:  218.2    •   FA 2011:  198.1    •    FA 2010:  196 
ME 3e:  109  
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Interferons 
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FA 2012:  219.1    •   FA 2011:  198.2    •    FA 2010:  196 
ME 3e:  118-121    

Antimicrobial Adverse Effect 
Sulfonamides Kernicterus 

Aminoglycosides Ototoxicity 

Fluoroquinolones Cartilage damage 

Erythromycin Cholestatic hepatitis in mom 

Metronidazole Teratogenic 

Tetracyclines Discolored teeth, inhibit bone growth 

Ribavirin Teratogenic 

Griseofulvin Teratogenic 

Chloramphenicol Gray baby syndrome 

1 
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