
LECTURE 

I 

Introduction to basic 
microbiology. The pathogenic 

and opportunistic cocci 
(genus of Staphylococcus, 

Streptococcus, Enterococcus 
and Neisseria) and bacillus 
(genus of Pseudomonas, 

Acinetobacter, Proteus and 
Klebsiella) 

  



Lecture plan: 
 1. 1. Introduction to special microbiology, clinically important bacteria. 

 2. Pathogenic and opportunistic cocci: 

 - Gram-positive cocci: staphylococci, their morpho-biological characteristics, pathogenicity factors, diseases they cause, 
antibiotic-resistant forms (methicillin-resistant Staphylococcus aureus (MRSA), methicillin-resistant coagulase-negative 
staphylococcus (MRCNS)), microbiological diagnosis. 

 - Streptococci, their morpho-biological characteristics, pathogenicity factors, diseases theycause, microbiological diagnosis, 
specific treatment and prevention 

 - Enterococci, their morpho-biological characteristics, pathogenicity factors, diseases they cause, antibiotic-resistant forms 
(vancomycin-resistant enterococcus (VRE)), microbiological diagnosis. 

 - Gram-negative cocci: meningococci and gonococci, their morpho-biological characteristics,  pathogenicity factors, diseases 
they cause, microbiological diagnosis, specific treatment and prevention. 

 3. Pathogenic and opportunistic Gram-negative bacteria: 

 - Pseudomonas genus, morpho-biological characteristics, pathogenicity factors, diseases they cause, antibiotic-resistant 
forms, microbiological diagnostics. 

 - Acinetobacter genus, morpho-biological characteristics, pathogenicity factors, diseases they cause, antibiotic-resistant 
forms, microbiological diagnosis. 

 - Proteus genus, morpho-biological characteristics, pathogenicity factors, diseases they cause, antibiotic-resistant forms, 
microbiological diagnosis. 

 - Klebsiella genus, morpho-biological characteristics, pathogenicity factors, diseases they cause, antibiotic-resistant forms, 
microbiological diagnosis. 



Introduction to special microbiology for students, clinically 

important bacteria: pathogenic and opportunistic Gram-

positive cocci, especially antibiotic-resistant forms 

(Staphylococcus (methicillin-resistant Staphylococcus aureus 

(MRSA), methicillin-resistant coagulase-negative 

staphylococcus (MRCNS)), Streptococcus, vancomycin- 

resistant enterococcus (VRE)), to provide information about 

their morpho-biological characteristics, pathogenicity, 

diseases, microbiological diagnostisis, specific treatment and 

prevention. 



Medical 
microbiology 

Microbiology  

Basic (special)- to 
study the charter of 

causative agents 
and their laboratory 

diagnosis  

 

General-to study 
the character of 
microorganisms 

and their 
interaction  with 

the human 
organism  



  





Staphylococcaceae (tаxоnоmy) 

• Domain: Bаctеria 

• Kingdom: Bacillota 

• Class: Bacilli 

• Order: Bacillales 

• Family: 

Staphylococcaceae 

• Genus: Staphylococcus 

 

• Genus:  

• Abyssicoccus 

• Aliicoccus 

• Auricoccus 

• Corticicoccus 

• Gemella 

• Jeotgalicoccus 

• Macrococcus 

• Nosocomiicoccus 

• Salinicoccus 

• Staphylococcus 

• Species: more than 40 (S.hominis, 

S.albus, S.haemolyticus, S.simulans, 

S.sciuri...).  

• Medical  important-  S.aureus, 

S.epidermidis, S.saprophyticus.  

Schleifer and Bell 2010 





Biochemical characteristics of staphylococci  
(differential signs) 

Properties S.aureus S.epidermidis S.saprophyticus 

ß-hemolytic activity + - - 

Nitrate reduction + + - 

Degradation of mannitol under 

anaerobic conditions 

+ - - 

Degradation of mannitol under 

aerobic conditions 

+ - + 

Coagulase + - - 

Hyaluronidase + ± - 

Fibrinolysis ± ± - 

Alkaline phosphatase + + - 

DNA-aza + - - 









Virulence  factors Biological  functions  

Cell wall associated polymers and  proteins  

Peptidoglycan Inhibits chemotaxis of inflammatory  cells 

Capsular  polysaccharide Inhibits  phagocytosis  and chemotaxis 

Teichoic acid Mediates attachment of staphylococci to mucosal   cell 

Protein A Chemotactic, anticomplementary, and antiphagocytic; causes platelet injury; and elicits hypersensitivity   reactions 

Enzymes  

Coagulase The enzyme coats the bacterial cells with fibrin, rendering them resistant to opsonization and   phagocytosis 

Catalase Produces nascent oxygen which causes oxidative damage to host  tissue 

Hyaluronidase Hydrolyzes hyaluronic acids present in the matrix of the connective tissues, thereby facilitating the spread of  bacteria in the 

tissues 

Penicillinase Inactivates penicillins 

Nuclease Hydrolyzes DNA 

Lipases Hydrolyzes lipids 

Toxins  

Toxic shock syndrome toxin Superantigen, stimulates the release of large amount of interleukins (IL -1 and   IL-2) 

Enterotoxin Superantigen, acts by producing large amounts of interleukins (IL-1 and IL-2) 

Exfoliative toxin Splits intercellular bridges in the stratum granulosum of epidermis of the   skin 

Leukocidin toxin Leukolysin is thermostable and causes lysis of leukocytes 

Hemolysin Causes lysis of erythrocytes 

 



Staphylococcal mechanisms of adherence to and 
internalization into host cells.  

(A) Schematic diagram of structural organization of FnBP from S. aureus. 
Gray items (A, B1, B2, C, D1, D2, D3, D4) represent an alternative 
nomenclature to the fibronectin-binding repeats. (B) The Fibronectin 
α5β1 integrin pathway for adherence and internalization of S. aureus 
(FnBP A/B), S. pseudintermedius (SpsD/L) and S. epidermidis (Embp). 
This internalization pathway was hypothesized for S. epidermidis (Embp) 
but refuted. (C) Staphylococcal secondary mechanisms involved in 
adherence to and internalization into host cells. Bacterial adhesins 
presented in the figure’s panel are FnBP A/B, adhesion/autolysin family 
(Atl), fibrinogen binding adhesion (Fbl and ClfA), sdrD, Tet38, SraP, Eap, 
and GapC. The internalization pathway including Fbl, fibrinogen and host 
receptor was hypothesized for S. lugdunensis but refuted. Please refer to 
Table 1 for adhesin/Staphylococccus species concordance. 











Resistance to external 
environmental factors 

 Staphylococci are quite resistant to environmental factors. Direct sunlight 

destroys them in just a few hours. They are resistant to drying and heating - 20-

30 minutes at 70-80ºC, during 10 minutes at 150ºC. they are destroyed. They are 

sensitive to the effects of antiseptic and disinfectant preparations. During 15-20 

min in 3% phenol solution. they are destroyed. 

 Staphylococci have a paradoxical sensitivity to aniline dyes - crystal violet 

(1:500000) and brilliant green (1:1000000). Brilliant green is used in the 

treatment of pyodermas. 













S.aureus pathogenesis 





  



Drug resistance in staphylococci 

 In methicillin-resistant staphylococcal infections 

(usually severe infections), glycopeptide antibiotics 

(vancomycin, teicoplanin) are mainly used. 

 If sensitivity to quinolone, co-trimoxazole, gentamicin, 

etc. is found in other infections, it may be preferred. 



MRSA - methicillin-resistant Staphylococcus 
aureus 

 In hospitals, MRSA can cause serious problems (bloodstream infections 

(sepsis, bacteremia), pneumonia, surgical infections). Mupirosin for 

carrier 

 Methicillin resistance of S. aureus strains is associated with gene mutations 

in them, which encode the synthesis of penicillin-binding proteins (PBPs) 

that cannot combine with beta-lactam antibiotics. For this reason, 

methicillin-resistant S. aureus (MRSA) strains are resistant to all beta-lactam 

antibiotics. 

 This resistance is related to the Mec A gene. 





  



Methicilllin-resistant 
Staphylococcus aureus 

(MRSA) – epidemiology 
(2018) 



Wound infections caused by the MRSA 

strain 



Other forms of resistance in Staphylococci 

 In recent years, glycopeptide-resistant S.aureus strains 

have also been reported. 

 S.aureus can normally be found on the skin and in the 

nose. 

 Nasal carriage of S.aureus can cause recurrent skin 

infections, and the surgical site poses a risk for infections. 





















 

URİNARY TRACT DİSEASES 





















S.aureus in autoimmune 
diseases 



İMMUNİTY 



  



Diagnosis 
 

 Microscopy useful for pyogenic infections but not blood 

infections or toxin-mediated infections 

 Staphylococci grow rapidly when cultured on nonselective media 

 Selective media (e.g., chromogenic agar, mannitol-salt agar) can 

be used to recover Staphylococcus aureus in contaminated 

specimens 

 Nucleic acid amplification tests are useful for screening patients 

for carriage of methicillinsensitive S. aureus (MSSA) and MRSA 

  S. aureus is identified by biochemical tests (e.g., coagulase), 

molecular probes, or mass spectrometry 

  







  





  



  



Bacteriophage typing 

 S.aureus shows specific sensitivity to a group of bacteriophages, using which it is possible to 

type them. 

 Typing of S.aureus with bacteriophages is important in terms of monitoring the epidemiology of 

nosocomial infections. 

Phage group Phages Phagotypes  

I 29, 52, 52A,79, 80 
29, 52/52A, 

52/52A/80/81, 80 

II 3A, 3B, 3C, 55, 71 3A/3B/3C, 3C/55 

III 
6, 7, 42E, 47, 53, 54, 75, 

77, 83A, 84, 85 
6/7/47/53/75/77 

IV 42D 

Unclassified 81, 87, 93, 94, 96, 187 

Standard staphylococcal phages and the most common S. aureus phagotypes and models 



 In specific treatment and prevention,staphylococcal 

anatoxin and antistaphylococcal immunoglobulin 

are used. 





Streptococcaceae taxonomy 

 Domain: Bacteria 

 Kingdom: Bacillota 

 Class: Bacilli 

 Order: Lactobacillales 

 Family: Streptococcaceae 

 Genus: Streptococcus 

• Genus Streptococcus 

• Floricoccus 
• Lactococcus 
• Lactovum 
• Okadaella 
• Streptococcus 

• Species:  

S.pygenes,  

S.pneumoniae,  

S.viridans, 

S.agalactiae . 

 
 



 Classification based on antigen structure (Lensfield classification): 

 according to polysaccharide C antigen in the cell wall of aerobic 

streptococci is divided 20 serogroups - A, B, C, D, E, F, G, H, K, 

L, M, N, O, P, Q, R, S, T, U,V. 

  serogroup A beta-hemolytic streptococci - Streptococcus pyogenes 

are more important in human pathology. 



Classification  
of streptococci 

• Alpha-hemolytic 

• Pneumococci 

• Viridans group: alpha-hemolytic 

 

• Beta-hemolytic 

• Group A 

• Group B 

• Group C 

• Group D (enterococci) 

• Group F streptococci 

• Group G streptococci 

• Group H streptococci 













Biochemical properties of 
streptococci: 

Properties  S.pyogenes 

Hemolytic activity beta-hemolysis 

Catalase - 

Glucose + 

Lactose  + 

Sucrose + 

Maltose  + 

Mannitol + 

Inulin  

Rotting of milk + 

Gelatin hydrolysis - 

Indol - 



Streptococcus pyogenes - antigen 
structure 

 Species antigen - located in the cytoplasm, contains a nucleoprotein. 

 Group-specific antigen - a polysaccharide located in the cell wall. 

 Type-specific antigen (M-, T-, R-) - located in the outer layer of the cell wall, 

contains protein. M-antigen forms protrusions (fimbriae) on the surface of the 

cell wall of S. pyogenes, so it is sometimes called fimbrial protein. Antibodies 

formed against it provide long-term resistance against re-infection with 

streptococci. 



 
Streptococcus  pyogenes 

  
 









  



  



  





  









Erysipelas is a phlegmon-like acute non-purulent inflammatory disease of the skin. Signs of inflammation, 

such as redness and swelling on the skin, are very vivid and differ sharply from healthy skin. Inflammation 

(redness) on the surface of the skin tends to spread, its borders are indented-protruding, reminiscent of 

"flame". 

Streptococci - non-purulent infections: 



Scarlet fever - transmitted by airborne droplets, 

accompanied by three main symptoms - angina, 

fever and rash. A unique feature of scarlet fever-

causing streptococci is their secretion of a pyrogenic 

(scarlatinous) toxin. The mechanism of action of 

this toxin is related to its superantigen property. 

Streptococci - non-purulent infections: 



The first manifestation of Rheumatic fever (acute rheumatic fever) manifests itself as an acute 
inflammation of the joints - aseptic polyarthritis, followed by pancarditis (inflammation of all 
membranes of the heart - endocardium, myocardium and pericardium). Endocarditis, as a chronic 
inflammatory process, deforms the heart valves and disrupts its functions, causing stenosis and 
insufficiency of the mitral and aortic valves. Some antigens of streptococci (M-protein) cross-react 
with cardiac tissue, causing the formation of autoantibodies and sensitized T-lymphocytes against 
cardiac antigens. 

Streptococci - non-purulent 

infections: 

Normal heart valves Defective heart valves Normal heart beats 



Streptococci - non-purulent infections: 

 Glomerulonephritis - mainly develops after pyodermas of streptococcal origin and is 

caused by nephritogenic strains of different M-serotypes (M1, M12, M49, M59) of S. 

pyogenes. Deposition of streptococci+antibody complex (immune complexes) and 

activation of complement in the walls of the capillaries of kidney glomeruli cause 

acute inflammation. 





  



Hemolysis on blood agar 

95 







  



  













  













  



  









Vancomycin-resistant enterococcus (VRE) – epidemiology 
(2022) 



  





Neisseria gonorrhoeae 

Neisseria meningitidis 
Other species normally colonize mucosal surfaces 
of oropharynx and nasopharynx and occasionally 

anogenital mucosal membranes 
 Aerobic 

 Gram-negative cocci often arranged in pairs (diplococci) with adjacent 
sides flattened (like coffe beans) 

 Oxidase positive 

 Most catalase positive 

 Nonmotile 

 Acid from oxidation of carbohydrates, not from fermentation 



Differential Characteristics of Commonly 
Isolated Neisseria spp. 



Neisseria Associated Diseases 

(ophthalmia neonatorum) 



 Readily transmitted by sexual contact 

 Gram-negative diplococci flattened along the adjoining 
side 

 Fastidious, capnophilic and susceptible to cool 
temperatures, drying and fatty acids 

• Requires complex media pre-warmed to 35-37C 

• Soluble starch added to neutralize fatty acid toxicity 

• Grow best in moist atmosphere supplemented with CO2  

 Produce acid from glucose, but not from other sugars 

General Overview of  Neisseria 
gonorrhoeae (gonococcus) 

 



Neisseria gonorrhoeae  

MORPHOLOGY 





  



Epidemiology of Gonorrhea 

 Seriously underreported sexually-transmitted disease 

 350,000 reported cases in USA in 1998 

 Down from 700,00 cases in 1990 

 Found only in humans with strikingly different 
epidemiological presentations for females and males 

 Asymptomatic carriage is major reservoir 

 Transmission primarily by sexual contact 

 Lack of protective immunity and therefore reinfection, 
partly due to antigenic diversity of strains 

Higher risk of disseminated disease in patients with late 
complement deficiencies 



  



  



Females Males 

50% risk of infection after single 

exposure 

20% risk of infection after single 

exposure 

Asymptomatic infections frequently not 

diagnosed  

Most initially symptomatic (95% acute) 

Major reservoir is asymptomatic carriage 

in females 

Major reservoir is asymptomatic 

carriage in females 

Genital infection primary site is cervix 

(cervicitis), but vagina, urethra, rectum 

can be colonized 

Genital infection generally restricted to 

urethra (urethritis) with purulent 

discharge and dysuria 

Ascending infections in 10-20% including 

salpingitis, tubo-ovarian abscesses, 

pelvic inflammatory disease (PID) , 

chronic infections can lead to sterility 

Rare complications may include 

epididymitis, prostatitis, and 

periurethral abscesses 

Disseminated infections more common, 

including septicemia, infection of skin and 

joints (1-3%) 

Disseminated infections are very rare 

Can infect infant at delivery 

(conjunctivitis, opthalmia neonatorum) 

More common in homosexual/bisexual 

men than in heterosexual populatiuon 

Gonorrhea 



IN MEN:   

 Urethritis;  Epididymitis  

 Most infections among men are acute and symptomatic 
with purulent discharge & dysuria (painful urination) 
after 2-5 day incubation period 

 Male host seeks treatment early preventing serious 
sequelae, but not soon enough to prevent transmission 
to other sex partners  

 The two bacterial agents primarily responsible for 
urethritis among men are N. gonorrhoeae and 
Chlamydia trachomatis 

Differences Between Men & Women with 
Gonorrhea 



Differences Between Men & Women with 
Gonorrhea (cont.) 

IN WOMEN:   

 Cervicitis;  Vaginitis;  Pelvic Inflammatory Disease (PID);  
Disseminated Gonococcal Infection (DGI) 

 Women often asymptomatic or have atypical 
indications (subtle, unrecognized S/S);  Often untreated 
until PID complications develop 

 Pelvic Inflammatory Disease (PID) 

• May also be asymptomatic, but difficult diagnosis accounts 
for many false negatives 

• Can cause scarring of fallopian tubes leading to infertility or 
ectopic pregnancy 



IN WOMEN (cont.) : 

 Disseminated Gonococcal Infection (DGI): 

• Result of gonococcal bacteremia 

• Often skin lesions 

• Petechiae (small, purplish, hemorrhagic spots) 

• Pustules on extremities 

• Arthralgias (pain in joints) 

• Tenosynovitis (inflammation of tendon sheath) 

• Septic arthritis 

• Occasional complications:  Hepatitis; Rarely endocarditis or 
meningitis 

Differences Between Men & Women with 
Gonorrhea (cont.) 









 Fimbriated cells attach to intact mucus membrane 
epithelium  

 Capacity to invade intact mucus membranes or skin with 
abrasions 

• Adherence to mucosal epithelium 

• Penetration into and multiplication before passing through 
mucosal epithelial cells 

• Establish infection in the sub-epithelial layer  

 Most common sites of inoculation: 

• Cervix (cervicitis) or vagina in the female 

• Urethra (urethritis) or penis in the male   

Pathogenesis of Neisseria gonorrhoeae 



 Antiphagocytic capsule-like negative surface charge 

 Only fimbriated (piliated) cells (formerly known as colony 
types T1 & T2) are virulent 

 Outer membrane proteins (formerly Proteins I, II, & III) 

•Por (porin protein) prevents phagolysosome fusion following 
phagocytosis and thereby promotes intracellular survival  

•Opa (opacity protein) mediates firm attachment to epithelial cells 
and subsequent invasion into cells 

•Rmp (reduction-modifiable protein) protects other surface 
antigens from bactericidal antibodies (Por protein, LOS) 

 Acquisition of iron mediated through Tbp 1 and Tbp 2 
(transferrin-binding proteins), Lbp (lactoferrin binding protein) 
& Hbp (hemoglobin-binding protein) 

Gonococcal Virulence Factors 



 Llipooligosaccharide (LOS) (Lipid A plus core 
polysaccharide but no O-somatic antigen polysaccharide 
side chain)  has endotoxin activity  

 IgA1 protease 

 Acquisition in last two decades of two types of antibiotic 
resistance:  

• Plasmid-encoded beta-lactamase production 

• Chromosomally-mediated changes in cellular permeability 
inhibit entry of penicillins, tetracycline, erythromycin, 
aminoglycosides 

Gonococcal Virulence Factors (cont.) 



 Small, gram-negative diplococci in presence of 
polymorphonuclear leukocytes (PMN’s) seen microscopically in 
purulent urethral discharge 

 Susceptible to drying and cooling, so immediate culture of 
specimen onto pre-warmed selective (e.g., modified Thayer-
Martin, Martin-Lewis agars) and non-selective media (chocolate 
blood agar) with moist atmosphere containing 5% carbon 
dioxide 

 Some strains inhibited by vancomycin (in many selective agars) 
and toxic substances like fatty acids and trace metals in protein 
hydrolysates and agar found in nonselective media 

 Five morphologically distinct colony types (formerly T1 through 
T5) that can undergo phase transition are no longer considered 
to be a useful distinction 

Laboratory Characterization 



  



  



  



  Penicillin no longer drug of choice due to:  

• Continuing rise in the MIC 

• Plasmid-encoded beta-lactamase production 

• Chromosomally-mediated resistance 

 Uncomplicated infxn: ceftriaxone, cefixime or fluoroquinolone  

 Combined with doxycycline or azithromycin for dual infections with 
Chlamydia 

 Chemoprophylaxis of newborns against opthalmia neonatorum with 
1% silver nitrate, 1% tetracycline, or 0.5% erythromycin eye 
ointments 

 Treatment of newborns with opthalmia neonatorum with ceftriaxone 

 Measures to limit epidemic include education, aggressive detection, 
and follow-up screening of sexual partners, use of condoms or 
spermicides with nonoxynol 9 

Prevention & Treatment 



Analytic Performance of 
Different Laboratory 

Detection Methods for      
Nesseria gonorrhoeae 

NOTE: Importance of     
Sensitivity vs. Specificity for 

any Diagnostic Test 



 Encapsulated small, gram-negative diplococci  

 Second most common cause (behind S. pneumoniae) of 
community-acquired meningitis in previously healthy adults; 
swift progression from good health to life-threatening disease 

 Pathogenicity:  

• Pili-mediated, receptor-specific colonization of nonciliated 
cells of nasopharynx 

• Antiphagocytic polysaccharide capsule allows systemic 
spread in absence of specific immunity 

• Toxic effects mediated by hyperproduction of 
lipooligosaccharide 

 Serogroups A, B, C, Y, W135 account for about 90% of all 
infections 

General Overview of Neisseria meningitidis 



Following dissemination of 
virulent organisms from the 
nasopharynx: 

 Meningitis 

 Septicemia (meningococcemia) 
with or without meningitis 

 Meningoencephalitis 

 Pneumonia 

 Arthritis 

 Urethritis 

Diseases Associated with    Neisseria 
meningitidis 

Neisseria meningitidis in Cerebrospinal Fluid 



 Humans only natural hosts  

 Person-to-person transmission by aerosolization of respiratory 
tract secretions in crowded conditions 

 Close contact with infectious person (e.g., family members, day 
care centers, military barracks, prisons, and other institutional 
settings)  

 Highest incidence in children younger than 5 years and particularly 
those younger than 1 year of age as passive maternal antibody 
declines and as infants immune system matures 

 Commonly colonize nasopharynx of healthy individuals;  highest  
oral and nasopharyngeal carriage rates in school-age children, 
young adults and lower socioeconomic groups  

Epidemiology of Meningococcal Disease 



  



Specific receptors (GD1 ganglioside) for bacterial fimbriae on 
nonciliated columnar epithelial cells in nasopharynx of host  

Organisms are internalized into phagocytic vacuoles, avoid 
intracellular killing in absence of humoral immunity and complement 
system (patients with late complement deficiencies are particularly at 
risk) 

Replicate intracellularly and migrate to subepithelial space where 
excess membrane fragments are released 

Hyperproduction of endotoxin (lipid A of LOS) and blebbing into 
surrounding environment (e.g., subepithelial spaces, bloodstream) 
mediates most clinical manifestations including diffuse vascular 
damage (e.g., endothelial damage, vasculitis (inflammation of vessel 
walls), thrombosis (clotting), disseminated intravascular coagulation 
(DIC) 

Pathogenesis of Meningococcal Disease 



Skin Lesions of Meningococcemia 

NOTE: Petechiae 
have coalesced into 
hemorrhagic bullae. 





Schematic representation of the interaction mechanisms of 
Neisseria meningitidis with cellular receptors. The first adherence 
phase would be a reversible process in which Van der Waals and 
electrostatic forces are responsible for a wide range of interactions, 
including chemical bonding. Finally we added a summary at the 
endding, dipolar interaction and hydrophobicity. Pili extending 
beyond the capsule are considered to mediate the primary 
interaction with epithelial cells. Opa proteins may bind to 
carcinoembryonic antigen-related cell-adhesion molecule 
(CEACAMs) and heparan sulphate proteoglycan (HSPGs), and Opc 
proteins can interact with HSPGs and, via vitronectin and 
fibronectin, to their integrin receptors. Engagement of CEACAMs, 
integrins and HSPGs can result in meningococcal internalization by 
epithelial cells. MSP: Meningococcal serine protease A; App: 
Adhesion and penetration protein; NadA: Neisserial adhesin; 
NhhA: Neisseria hia/hsf homologue A. 
 
 





Pathogenesis 



  



  



DISEASES 



SIGNS 

  





Immunity  

  



ACUTE BACTERIAL MENINGITIS 



Laboratory  diagnosis 



Laboratory 
diagnosis 

  



 Following colonization of the nasopharynx, protective 
humoral immunity develops against the same or closely 
related organisms of the same serogroup, but not against 
other serogroups 

 Bactericidal activity of the complement system is required 
for clearance of the organisms  

 Cross-reactive protective immunity acquired with 
colonization by closely related antigenic strains and with 
normal flora of other genera (e.g., E. coli K1);  progressive 
disease can occur in absence of serogroup-specific 
immunity 

Immunogenicity of Neisseria meningitidis 



Prevention and Treatment of Meningococcal Disease 

 Penicillin is drug of choice for treatment in adjunct with 
supportive therapy for meningeal symptoms 
• Increasing MIC mediated by genetic alteration of target 

penicillin binding proteins is being monitored) 
• Chloramphenicol or cephalosporins as alternatives 

 Chemoprophylaxis of close contacts with rifampin or 
sulfadiazine (if susceptible) 

 Polyvalent vaccine containing serogroups A, C, Y, and W135 
is effective in people older than 2 years of age for 
immunoprophylaxis as an adjunct to chemoprophylaxis 
• Serogroup B is only weakly immunogenic and protection 

must be acquired naturally from exposure to cross-
reacting antigens 



Treatment 
 The "go-to" drug used to treat meningococcal meningitis is 
penicillin. Though penicillin is unable to cross the blood-brain 
barrier, it can penetrate the barrier when the meninges are 
acutely inflamed. For those who are allergic to penicillin, 
chloramphenicol or a third-generation cephalosporin can be 
taken.  

 When preventing the spread of the infection, chemoprophylactic 
agents are used, with rifampin being the most popular option to 
date  



 Prevention   





  





  





  





  





  



  



  



  



  



  





  


