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Neisseria meningitidis

e (Causes meningitis, septicemia

e Only natural reservoir: human nasopharyngeal mucosa

e ~10% average nasal carrier rate

e many isolates may be from clones not associated with invasive meningococcal disease
e rate may be as high as 90% in some populations

e Transferred via direct contact or droplets

e Grouping of N. meningitides

e Polysaccharide capsule: 13 serogroups

e 20 serotypes, 10 subtypes (OMP antigens), 13 immunotypes [lipooligosaccharide (LOS)]
e Group A: epidemics (~ 10-25/100,000 usually young adults)

e Groups B,C, Y: endemic disease (~ 2/105 usually children < 5 years)

e Groups A, << Cimportant in 3rd world countries

Colonization and Invasion

e Damage to ciliated epithelium increases risk of carriage and invasive disease (smoke, stress, viral
infections)

e Adherence mediated by pili, OMPs (“opacity proteins”) engulfment by epithelial cells =>
transcellular traversal (invasion)

e Most important virulence factor: polysaccharide capsule impedes phagocytosis
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Clinical Disease

Subclinical/minimal disease transient meningococcemia, short febrile flu-like episode, cleared
spontaneously Overt disease

Fulminant meningeal sepsis (FMS)

Massive and rapid proliferation in bloodstream

Blood culture positive, usually also involves meningitis

Rapid clinical deterioration

Bacterial proliferation in the bloodstream

Bacterial invasion of meninges, rapid proliferation in csf

Endotoxin-mediated release of inflammatory mediators (permeability of bbb)
Influx of pmns by upregulation of adherence molecules

Release of pmn products contributes to development of meningitis

Cerebral edema => increased intracranial pressure, decreased perfusion
Brain stem herniation, intractable, rapidly fatal

Pathoenesis of Septicemic Disease

Shock and disseminated intravascular coagulation (DIC)

Shock

endotoxin causes capillary leakage, poor vascular tone, intravascular microthrombi, myocardial
dysfunction

C3a, C5a, inflammatory mediators cause vasodilatation, capillary leakage

hypoperfusion => shock

DIC
e endothelial damage => hemorrhages, microthrombi
e endotoxin, cytokines cause vasculitis
e upregulation of adhesion molecules on endothelium
e degranulation of activated neutrophils
Diagnosis
e Early diagnosis of FMS or meningitis difficult, but crucial
e later stages
e FMS: skin lesions appear after 6 - 12 h, easier to recognize disease
e Meningitis: skin lesions 12 - 18 h after onset, no lesions in 20% of patients
e Bacteriologic diagnosis
e FMS: Gram stain of skin lesion biopsy specimen, buffy coat, CSF
e meningitis: only CSF positive
e prior antibiotic therapy can cause false negative blood, CSF culture, skin biopsy specimens
unaffected
Therapy
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Survival little improved during last few decades

therapy should never be delayed by diagnostic procedures

antibiotics are the most important part of treatment

Penicillin, cephalosporins

Bacteria can remain viable in the nonperfused center of ischemic lesions for many hours

Prevention

Primary defense in naive host is complement system

Most important virulence factor: polysaccharide capsule

protects against C’, impedes phagocytosis

Specific immune response

highest incidence at 6 - 24 months (loss of maternal antibodies)
Polysaccharide vaccines based on group-specific antigens (A, C)
major drawback: absence of activity against group B

vaccination should not influence upper respiratory colonization; selection pressure may increase
immunogenic variability

Prevent disease in contacts by eradication of carrier state

close contacts have 1,000X-higher incidence than general population
prophylaxis for “kissing contacts” with rifampin
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Neisseria gonorrhoeae

Spread and multiplication

Once attach to non-ciliated cells, multiply rapidly and spread up urethra (male) or through cervix
(female)

Are not motile; aided external mechanisms

Eddy currentin mucus

Attached to spermatozoa

Protected from IgA by IgA protease

Invasion

Once attach, microvilli extend and embrace organisms
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Internalized by endocytosis into “nonprofessional phagocytes” and transported in cell by phagocytic
vesicles

After internalization, transported to base of non-ciliated cells

Vacuoles fuse with basement membrane and discharge contents into subepithelial connective tissue
Either cause local damage or enter blood vessels and cause disseminated disease

Survival in bloodstream

Most strains killed by antibodies

Target surface proteins and LPS

Resistant strains cause disseminated disease

Distinguising characteristics

More sensitive to penicillin

Have specific nutritional requirements

Attachment sialic acid to CHO portion LOS; blocks complement of activation and binding to other
surface proteins

Pathogenesis

Process

Introduced into vagina or urethral mucosa of penis—attach to surface of epithelial cells and multiply
Attach to unidentified specific receptors by pili (also prevent phagocytosis)

Protein Il—once cells brought close enough by pili, adherence to cell occurs (also called OPA)

Damage

Ciliated cells—done by endotoxin and fragments of murein (muramyl monomers, same as
Bordetella pertussis)

Studied most in fallopian organ culture

Ciliary mechanism important for transporting egg from ovary to uterus and for clearing bacteria
from mucosal surface

After damage, fallopian tube susceptible to bacteria from vaginal flora that ascend through the
cervix and uterus

Submucosal connective tissue, due to inflammatory response

Male urethra—leads to local symptoms (pain on urination and pus discharge)

Other diseases cause by other pathogens have some of the same symptoms

Pain is more intense and urethral discharge is more copious, thicker, and greenish-yellow

Outcome of infection

Males—symptoms usually subside in several weeks, even without treatment
Repeated infections, in untreated, can lead to scarring and stricture of urethra
Relatively unusual, because males usually seek treatment

Females—Ilocal urogenital infection frequently asymptomatic

Complications yield symptoms

Sequellae of fallopian tube damage
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Ectopic pregnancy, recurrent PID by other organisms, chronic pelvic pain, and infertility due to
blockage or damage to tubes

Can lead to death of woman and her unborn child

Prompt treatment for either gender decreases chances of disseminated disease

Epidemiology

sexual transmission
Males—20% after intercourse  Females—50% after intercourse

Diagnosis

Gram— intracellular diplococci in vaginal, cervical, or urethral specimens is suggestive; start
antibiotic therapy

Important to culture for confirmation

Biochemical tests

Oxidase+

Oxidize glucose, not maltose nor sucrose

Treatment

Used to be massive doses of penicillin

Now: If B-lactamase resistant (plasmid; same as Haemophilus influenzae); cephalosporin,
cefriaxone-IM

Resistance to penicillin, tetracycline, aminoglycosides (chromosomal; change in cell surface)
susceptibility test

Single dose oral therapy

Single dose oral therapy: ciprofloxacin; cifixime

Resistance increasing If complicated by Chlamydia: doxycycline; azithromycin

,:.g.\‘:l..s_ﬁ

www.JozveKade.com



http://www.jozvekade.com/

	12-cover
	12

