INFECTIONS IN THE NEW BORN – Goldsmid – 24-05-04

These notes will attempt to clarify the general properties and diseases that each organism causes therefore revising some 3rd year 1st semester material as well. 

NEONATAL SEPSIS (Micro made easy, Lecture notes)

There are three main organisms that cause this: 

Strep. Agalactiae: 

REVISION: Streptococci can be classified according to whether they are a) beta-haemolytic, b) alpha-haemolytic, c) gamma-haemolytic. They can also be classified according to Lancefield groupings (i.e.: antigenic characteristics of C carbohydrate). So there are: 

· Group A Beta Haemolytic Streptococci (Strep pyogenes) with virulence factors: M protein, streptolysin O, streptolysin S, exotoxin, streptokinase, hyaluronidase, DNAase, anti-C4a peptide and causes acute conditions like: strep pharyngitis, strep skin infections, necrotising fascitiis, toxic shock syndrome, scarlet fever (exotoxin) and chronic conditions like: rheumatic fever, glomerulonephritis. 

· Group B (BABY) Beta Haemolytic Streptococci (i.e.: Strep agalactiae): About 5-30% of healthy pregnant women carry this and pass it on to babies during delivery of baby. This organism causes diseases like: neonatal sepsis, neonatal meningitis, and neonatal pneumonia. 

· Viridans Group Alpha-haemolytic Streptococci have no lancefield antigen classification. These organisms causes diseases like: dental infections, endocarditis, abscesses. 

· Group D Alpha haemolytic Streptococci  are divided into enterococci & non-enterococci. Enterococci causes diseases like: UTIs, Bile duct infections and Subacute bacterial endocarditis. Non-enterococci has association with COLON CANCER. 

· Strep pneumoniae is a gram +ve alpha-haemolytic lancet shaped cocci arranged in pairs  and has virulence factor: polysaccharide capsule (inhibits phagocytosis) and causes conditions like: pneumonia, otitis media in children, meningitis. You can diagnose this bug using: Quellung reaction & Optochin sensitivity. These bugs are sometimes resistant to penicillin so you need to give high dose penicillin + cephalosporins or vancomycin. 
BACK TO STREP AGALACTIAE: Clinical features: respiratory distress, shock, meningitis (do not present with classic signs seen in adults). Diagnosis: culture, gram stain (i.e.: Gram +ve cocci growing in chains), Beta-haemolysis, Lancefield antigen. Treatment: penicillin / cephalosporins / erythromycin. Prophylaxis: ampicillin. 

E.Coli:

E Coli has 5 pathotypes that cause diarrhoeal symptoms BUT E coli can also cause neonatal sepsis. It is a gram –ve rod that lives in GIT of mothers and it colonises the neonate. Clinical features: Constitutional symptoms. Diagnosis: gram stain (i.e.: gram –ve rod) ( EMB agar (deep purple ( black) / MacConkey agar (pink-purple) because E coli are lactose fermenters. Treatment: 3rd generation cephalosporins ( ceftriaxone. 

Listeria Monocytogenes:
REVISION: Listeria monocytogenes & Cornyebacterium diphtheriae are gram +ve non-spore forming rods. Remember that Bacillus & Clostridium are gram +ve spore forming rods. We will discuss Listeria now:

· It is a gram +ve non-spore forming rod with ENDOTOXIN.
· It causes two main infections in newborns: neonatal sepsis, neonatal meningitis. 
· We get these organisms from animals and dairy products, and babies get them from their asymptomatic mother (during delivery). 
Diagnosis: clinical symptoms of sepsis / meningitis, gram stain, culture. Treatment: ampicillin + / - gentamicin. 

NEONATAL MENINGITIS (Micro made easy, Lecture notes)

We have already covered this above. The three most common organisms causing neonatal meningitis are: Group B Beta haemolytic Streptococci a.k.a Strep agalactiae, E. Coli, & Listeria Monocytogenes. 

NEONATAL HERPES (Micro made easy, Lecture notes, 3rd year Path notes ( http://www.rajad.alturl.com)

· REVISION: Herpesviridae are a group of DNA Viruses that are 150-200nm, icosahedral, enveloped viruses. They all have the following properties:

· Latency: Once infected the viruses proceed to the sensory ganglia and lay dormant until reactivation (i.e.: due to some stress, anxiety, sunlight etc) whereby they proceed to the skin. 

· Cytopathic effect: The viruses that cause the cytopathic effect are the herpesviridae alpha subgroup (HSV-1, HSV-2, VZV). The virus detroy the skin cells causing vesicles ( and microscopic examination reveals multinucleated giant cells + inclusion bodies. 

· Cell mediated immunity: All herpesviridae are prone to cell mediated immunity. 

We will briefly look at the main Herpesviridae: 

· HSV-1 can cause: gingivostomatis, reactivation states, herpetic keratitis, herpes encephalitis
· HSV-2 often cause: genital herpes (painful vesicles in vulva, cervix, vagina, glans etc). This type of herpes also causes NEONATAL HERPES. Transmission: Transplacental, during delivery. Treatment: aciclovir. 
· VZV: This virus causes two diseases: chickenpox & shingles. People infected with chickenpox, which have resolved, can get shingles later on by reactivation (i.e.: stress, AIDS, sunlight etc) but it only affects dermatomally (i.e.: the virus migrates from sensory ganglion to skin of same dermatomes). Clinical features: multiple vesicles with fluid (chickenpox) + vesicles in one dermatome (zoster). Treatment: vaccine, aciclovir. 

· CMV often causes: asymptomatic infection (80% of adult popn have antibodies to CMV), congenital disease (neonates can get it as it crosses placenta), CMV mononucleosis, reactivation in immunocompromised patients (AIDS: retinitis, Bone marrow = CMV pneumonitis). 

· EBV causes: Infectious mononucleosis (fever, lymphadenopathy, headache, pharyngitis) + Burkitt lymphoma (type of B cell lymphoma). 

NEONATAL TOXOPLASMOSIS (Micro made easy, Lecture notes, 3rd year notes: http://www.rajad.alturl.com)

REVISION: Toxoplasmosis gondii is a protozoa that causes generalised lymphadenopathy, hepatosplenomegaly, fever in immunocompetent patients + encephalitis in immunocompromised patients. Take home message: In AIDS & children toxoplasmosis is BAD FOR BRAIN & EYES

It is one of the (TORCHES) organisms = toxoplasmosis, rubella, CMV, herpes, syphilis. Clinical features: BRAIN = mental retardation, seizures, hydrocephalus, convulsions, EYES = chorioretinitis. Diagnosis: Serology, CAT, Treatment: during pregnancy: pyramethamine + sulfadiazine. 

NEONATAL RUBELLA (Micro made easy, Lecture notes)

REVISION: We will revise the arboviruses briefly before going on to rubella.

· Arboviruses are viruses transmitted by blood sucking mosquitoes and other arthropods. Within these the main groups are: bunyaviridae, togaviridae, flaviviridae. 

· Within Togaviridae there are two main groups again: alpha viruses, rubivirus (Rubella). 

· Within alpha viruses there are three subgroups which all cause encephalitis: EEE, WEE, VEE

· Rubivirus: This is not officially an arthropod because it only infects humans. It causes rubella. Rubella is part of the TORCHES syndrome so can cause neonatal rubella affecting CNS, EYE, CNS (i.e.: effectively stops mitosis in growing embryos). Treatment: MMR vaccine given to babies when they are born. MMR is not given to pregnant mothers because it can potentially infect the baby (i.e.: it is a “live” vaccine). 

NEONATAL SYPHILIS (Micro made easy, Lecture notes)

REVISION: Syphilis is a sexually transmitted disease caused by treponema palladium (which is a spirochaete: gram –ve “corkscrews”). It penetrates breaks in mucosa. We will review the disease process first before considering the neonatal variety:

1. Stages of syphilis:

a. Primary syphilis: development of a painless ulcer with treponema swimming in the ulcer. 

b. Secondary syphilis: this is when the treponema enter the blood & spread to infect: CVS, CNS, kidneys etc with generalised lymphadenopathy & fever.  

c. Latent syphilis: Serologic evidence of infection exists but clinical features DO NOT. 30% progress to Tertiary syphilis. 

d. Tertiary syphilis: results in: 1) gummatous syphilis (warty ulcers), 2) CVS syphilis (aortic aneurysm, dissection), 3) Neurosyphilis (meningitis, tabes dorsalis, pychosis). 

Congenital syphilis (Micro made easy pp 93, Lecture notes)

Treponema is part of TORCHES organisms. It crosses the placenta and causes:

· Early syphilis: skin ulcers (i.e.: Primary syphilis)

· Late syphilis: neurosyphilis (i.e.: Tertiary syphilis), bones, liver, eyes etc. 

Treatment for all forms of syphilis: penicillin 

CHLAMYDIA TRACHOMATIS (D-K) (Micro made easy, Lecture notes, 3rd year notes --> http://www.rajad.alturl.com) 

REVISION: Chlamydia is a tiny gram –ve obligate intracellular parasite. Transmission occurs by hand to hand contact. This is also true for Rickettsia but the only difference being the former cannot make ATP and has to use living cells’ ATP, while the latter can make ATP on its on. Existence of Chlamydia in these forms: 

· Elementary Body (EB): This is a small dense particle and is how Chlamydia exists when it is transmitted from cell to cell. (Think of a rubber boat all “scrunched” up a neat package). 

· Initial /Reticulate Body (I/RB): The elementary body transforms into a Initial/Reticulate body once it enters the cell. (Think of the same boat but now inflated and ready to go – The EB “inflates” to a I/RB). 

The Chlamydia lifecycle: 

· EB enters the host cell and becomes an I/RB and some of this goes back to EB and gets released to infect other host cells. 

REVISION: Chlamydia causes infections of: EYE, GENITALS, & PNEUMONIA. Chlamydia trachomatis has various serotypes of which A-C cause: trachoma (conjunctivitis), D-K cause: inclusion conjunctivitis (newborns), infant pneumonia, cervicitis/PID, non-gonococcal urethritis in men, & L1/L2/L3 cause: lymphogranuloma venereum (LGV). 

Chlamydia psittaci causes psittacosis (atypical pneumonia) and humans get it from birds (i.e.: they get infected). Other causes for atypical pneumonia: Mycoplasma Pneumoniae, Viruses, chlamydia pneumoniae. The main difference is there is no purulent yellow sputum. 

From all this, it is obvious now that for neonates Chlamydia trachomatis of serological types D-K cause: inclusion conjunctivitis & pneumonia when the mother has Chlamydia infection in her genital tract --> therefore is transmitted to the baby when its delivered. Diagnosis: scrapings --> cytoplasmic inclusion bodies (inclusion conjunctivitis). Treatment: antibiotics. 

NEISSERIA GONORRHOEAE (Micro made easy, Lecture notes)

REVISION: Neisseria are gram –ve diplococci of which two species are important: N. meningitides (CNS), gonorrhoeae (STDs). We will briefly look both species and their diseases: 

· Neisseria meningitides (meningococcus): Virulence factors: capsule A (antiphagocytic), endotoxic – LPS (petechiae), IgA1 protease (cleaves IgA). Transmission: respiratory secretions. Diseases caused: meningococcaemia, fulminant meningococcaemia(septic shock, DIC etc), meningitis. Diagnosis: culture in VCN media. Treatment: penicillin G & ceftriaxone. Prevention: rifampicin. 

· Neisseria gonorrhoeae (gonococcus): Virulence factors: pili(attachment), protein II  (attachment). Transmission: sexual contact, passed on during delivery (neonates). Diseases caused: Men: urethritis progressing to prostatitis, epididymitis. Women: urethritis progressing to PID (endometritis, salpingitis, oophoritis). Both men & women: bacteraemia, septic arthritis. Neonates: opthalmia neonatorum (eye infection causing blindness). Diagnosis: culture in VCN media. Treatment: ceftriaxone. 

NEONATAL GASTROENTERITIS (Lecture notes, 3rd year notes --> http://www.rajad.alturl.com)

The three most common causes of gastroenteritis in humans are: Campylobacter jejuni, ETEC, rotavirus. This basically the same for infants also. 

NEONATAL TETANUS (Lecture notes, Micro made easy)

REVISION: Clostridium is a gram –ve spore forming rods anaerobe. What is the other one? (i.e.: Bacillus). There are four types: Cl. Botulinum, Cl. Tetani, Cl. Perfringens, Cl. Difficle. Clostridium tetani causes tetanus. Brief revision: 

· Clostridium tetani: Clostridium tetani are transmitted from “rusty nails” and once inside they release their powerful exotoxin. These toxins bind to the inhibitory interneurons --> therefore inhibiting the inhibitory neurons --> therefore more AP are driven to the muscles --> resulting in prolonged sustained muscle contraction called: tetany (risus sardonicus = lock jaw). What would happen if the respiratory muscles get affected? 

All the other miscellaeneous conditions have been somewhat covered in the other micro lectures we have had. 

