GNC: Neisseria

“Hi everyone, welcome to the IDIOTS podcast, that’s Infectious Disease Insight Of Two Specialists, I’m Jame, that’s Callum, and we’re going to tell you everything you need to know about Infectious disease, Callum how you doing?”

· What they are 
· What they do
· How they’re classified
· How to kill them

What they are

Named after the German bacteriologist Albert Neisser, who in 1879 discovered its first example, NGON

· Gram-negative cocci
· DDx: Veilonella, but AnO, and MCAT, but coccobacilli usually
· Cat+ 
· Ox+
· DDx NMEN + NGON: 

	
	Glucose
	Maltose

	N.meningitidis
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	N.gonorrhoea
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	-




What they do: 
· Meningococcal Disease
· Gonorrhoea

How they’re classified
Gram-negative diplococci
· N.meningitidis
· N.gonorrhoea
· Other: 9 spp; all indolent, found in URT; can be ignored unless Pt immunocompromised. 
· Bacilliformis
· Cinerea
· Flavescens
· Lactamica
· Mucosa
· Sicca
· Subflava
· flava

How to kill them
· d


	ID
	Neisseria meningitidis 
Polysaccharide capsule antigens allow ID (13 total, 6 below account for most disease):
· A - Africa
· B – EU, Americas
· C – Africa, EU, Americas
· W135 – epidemic outbreaks 
· X
· Y  – N.America

Virulence factors that increase chance of symptomatic infection: 
· Type IV Pili (adhere + traverse epithelium)
· Capsule (only seen in invasive meningococcal disease)
· Lipooligosaccharide (generates overwhelming sepsis response)
· Opacity proteins (facilitate adhesion + invasion)
Amongst others. 

	Site
	· 8-25% adult URT (NB: humans only)

	Risk Factors
	· Age 
· 3m – 3yrs
· 18-23 yrs
· Season (Feb-March)
· Smoking
· Preceding influenza A infection 
· Living in ‘closed’ or ‘semi-closed’ communities, such as university halls of residence or military
· Increased risk host factors: 
· HIV/AIDS
· Complement deficiency
· Asplenism

	Clinical syndromes
	Asymptomatic carriage
· Nasopharyngeal - 10% humans 
· Transmission: inhaling aerosol from other carrier

Incubation: 1-14d

Meningitis
· 10-20% mortality (quoted as 5% in 2011 in Green book); 50% untreated. 
· Transmission: via blood, or direct via ethmoid bone
· Sx: Headache, Altered mental status, neck stiffness, fever
· when 2 of 4 Sx present 95% of patients ultimately diagnosed with meningitis were identified
· We’ll say more in our meningitis episode

Meningococcal septicaemia
· 50% mortality
· Fever
· Petechial rash  Bulla/Ecchymosis  Cutaneous haemorrhage/skin necrosis
· DIC 
· Rapidly progressive

Other
· Pneumonia
· Septic arthritis
· Pericarditis
· Urethritis

Transmission
· Close contacts (household) highest risk, in first 7 days after contact. Highest absolute risk within 30 days is 1 in 300 if NO prophylaxis. 
· Give prophylaxis to prevent established carriage in close contacts and therefore onward transmission. 
· Reduces cases ~ 90% 
· NNT 218 to prevent one invasive case

	Lab ID
	Microbiology
· GNDC from sterile site (CSF, Blood)  NMEN until proven otherwise
· Cx: Choc agar / Thayer-Martin (Mueller-Hinton Agar + 5% Sheep blood + VPN [Vancomycin, Polymyxin, Nystatin, Trimeth])
ID
· Ox+, Cat+
· Metabolises sugars: GLU+, MAL+, SUC-
· Serology for capsule Ag

Polysaccharide capsule antigens allow ID (13 total, 6 below account for most disease):
· A - Africa
· B – EU, Americas
· C – Africa, EU, Americas
· W135 – epidemic outbreaks 
· X
· Y  – N.America

OR: 
· MALDI-TOF. (base database not reliable, can be improved with updates – NMEN very variable organism)
· PCR (NMEN gene, done on blood & CSF)

Once have preliminary ID, confirm with:
· biochemical testing kit. It is important to note that a number of glucose and maltose negative meningococci have been reported
· rapid biochemical commercial kit  
· characterisation where it is required to serogroup level would normally involve a commercial latex kit or slide agglutination reagents. 
· The latex agglutination kits are designed for direct use on CSF or serum but will also work for cultures. 
· Slide agglutinating sera are for use on cultures only. 
· 
· the use of MLST to characterise N. meningitidis

Nasopharyngeal swab in suspected cases – for PH identification strain

	Rx
	Antibiotics
· Ceftriaxone 2g bd (Neuro dosing) for 5 days
· Chloramphenicol 25mg/kg 6-hourly
· Carbapenems
· Penicillin if proven sensitive (MIC<0.1)
Prehospital: IM benzylpenicillin (1.2g>10 years, 600mg 1-9, 300mg <1 year)

Contact prophylaxis
· PHE notifiable disease
· Established carriers do not develop invasive disease. Only a small proportion of carried strains are responsible for invasive disease
· Give single dose cipro (500mg >12 and adults)
· Alternatives: 
· Rifampicin other option 600mg bd 2 days
· Ceftriaxone
· Give to household contacts & HCW in close contact with respiratory secretions when not wearing SURGICAL facemask – e.g. intubation/airway mx. 

Vaccines (B & ACWY)
· ACWY routine for 13-14 and uni entrants
· B routine childhood 2,4,12 months
· Vaccination of close contacts of an index case can help prevent secondary IMD cases occurring more than 14 days after disease onset in the index case


[image: Diagram

Description automatically generated]
	ID
	Neisseria gonorrhoea 

· 2nd-commonest STI in UK
· Not a commensal – always Rx
· 1/3 coinfected with Chlamydia
· 

	Site
	· Main: Urethral/cervical mucosa
· Secondary: Epididymitis, Salpingitis, PID
· Metastatic: 
· Arthritis
· Skin lesions
· Arthralgia
· Rare: endocarditis, meningitis

	Risk Factors
	· Male: Age 20-24
· Female: Age 16-19
· Urban deprivation
· MSM
· Black ethnic minority

	Clinical syndromes
	· Incubation 2-5d
· Men: Urethritis, dysuria, purulent discharge
· Women: Cervicitis, PV discharge, itch, dysuria
· Normally asymptomatic: Pharynx, Rectum, female urethra

	Lab ID
	Preliminary ID as per flow chart

Samples: 
· Males: 1st-pass urine
· Female: Vaginal/endocervical swab

Often PCR testing on clinical specimens (Sens 96%)

Culture Sens ~90%; important to look at ABx resistance
· NYC Agar (VCAT: Vancomycin/Colistin/Amphotericin/ Trimethoprim on chocolate agar plate) – look for Ox+ colonies at 24-48h
· Don’t do microscopy on pharynx/rectal samples – low yield

Confirmation:
1.Gonococcal specific antibodies
2. The use of carbohydrate utilization tests, with or without the detection of preformed enzymes such as the aminopeptidases and ß-galactosidase, which will give the full speciation of the organism 
3. MALDI-TOF
4. PCR 

· 4 Kellogg types: 
· T1-2, lots of fimbriae (attach to mucosal surfaces, resist phagocytic killing)
· T3-4, nonfimbriate, avirulent. 
· Reside in tissue neutrophils


	Rx
	1. Ceftriaxone 1g IM Stat
2. Ciprofloxacin 500mg PO Stat (only if proven sensitive) as 36% R

3. Cefixime 400mg PO Stat + azithro 2g orally
4. GNT 240mg IM + Azithro 2g stat
5. Spectinomycin 2g IM Stat + Azithro
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SMI:
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/343978/B_51i2.pdf 

Green book Neisseria:
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/554011/Green_Book_Chapter_22.pdf 

PHE NMEN management:
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/829326/PHE_meningo_disease_guideline.pdf 

Article on NMEN and MALDI-TOF:
https://www.clinicalmicrobiologyandinfection.com/article/S1198-743X(18)30637-2/pdf#:~:text=meningitidis%20by%20MALDI%2DTOF%20MS%20(N.,that%20are%20close%20to%20N. 
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4 Identification of Neisseria species
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“The flowchart is only for guidance only.




