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ANTIMICROBIAL RESISTANCE
(AMR)

Antimony resistance in visceral leishmaniasis

Antimicrobial resistance gene 
abundance in hospital sewage

Antibiotics musical: The Mould that Changed the World
Resistance in uropathogens



Urine culture Auth

Klebsiella pneumoniae greater than 100,000 cfu/ml

Amoxicillin R Ertapenem S

Amp/Amoxicillin r Fosfomycin R

Cefalexin R Gentamicin R

Cefotaxime r

Cefoxitin r Meropenem s

Ceftazidime r Nitrofurantoin R

Ceftriaxone R Piperacillin/Tazobactam R

Cefuroxime r Pivmecillinam S

Ciprofloxacin R Temocillin S

Co-amoxiclav R Tetracycline r

Doxycycline R Trimethoprim R



NHS Lothian MSU data from primary 
care 2016-2017 n=101704



Costelloe et al 
BMJ 2010



Risk factor
Resistant

OR (95%CI)
Multidrug Resistant

OR (95%CI)

Male vs female 
gender

1.36 
(1.27–1.44)

1.17 
(1.09–1.26)

85+ vs 16-24 years old
1.21 

(1.07–1.37)
1.81 

(1.56–2.10)

Charlson comorbidity 
index 5+ vs 0

1.36 
(1.16–1.59)

1.31 
(1.11–1.56)

4+ hospital 
admissions vs none

1.25 
(1.08–1.45)

1.82 
(1.56–2.13)

Care home residence 
vs not

2.16 
(1.90–2.45)

3.36 
(2.95–3.83)

4+ different 
antibiotics vs none

2.79 
(2.36–3.31)

6.81 
(5.73–8.11)

40,984 isolates

- 28% fully 
susceptible

- 45% resistant 

- 27% MDR

73% E. coli



Cumulative exposure





Urine culture Auth

Klebsiella pneumoniae greater than 100,000 cfu/ml

Amoxicillin R Ertapenem S

Amp/Amoxicillin r Fosfomycin R

Cefalexin R Gentamicin R

Cefotaxime r

Cefoxitin r Meropenem s

Ceftazidime r Nitrofurantoin R

Ceftriaxone R Piperacillin/Tazobactam R

Cefuroxime r Pivmecillinam S

Ciprofloxacin R Temocillin S

Co-amoxiclav R Tetracycline r

Doxycycline R Trimethoprim R



RECURRENT UTI CLINIC

AIM – to improve urinary health and minimise (unnecessary) 
antimicrobial use

Holistic assessment
- Urologist
- Infectious Diseases physician
- Antimicrobial pharmacist



****IS IT REALLY A UTI****

- Symptoms of UTI
- Upper or lower
- Fever
- Improvement with antibiotics?

- Microbiology history
- Antimicrobial history



- Function
- Symptoms
- Bladder scan

- Factors which affect risk of UTI
- Diabetes
- Immunosuppression
- Menopause
- Sexual history
- Medications with urinary side-effects
- Bowels



How can a patient get to this clinic?

https://apps.nhslothian.scot/refhelp/guidelines/recurrentutisfemale/



https://apps.nhslothian.scot/refhelp/guidelines/recurrentutisfemale/



rUTI clinic recommendations

• Non antimicrobial prophylactic regime
• Methenamine hippurate

• Topical vaginal oestrogen

• D-mannose 

• Iauril instillations

• Gentamicin instillations

• Vaccines

• Faecal microbiota transplant

• Urology physiotherapy

• Further investigation/procedure



Topical oestrogen

93 women, oestrogen vs placebo, 8 mths follow up
0.5 vs. 5.9 episodes per patient-year, P<0.001
Growth of lactobacilli in 61% of oestrogen treated females
Reduction in Enterobactericeae vaginal colonisation from 67 – 31% 



Methenamine hippurate

240 women – methenamine vs Abx prophylaxis
Methenamine non-inferior to antimicrobial prophylaxis at preventing rUTI



D-mannose

Only for E.coli UTI

308 women – D-mannose vs nitrofurantoin vs placebo
- D-mannose non-inferior to nitrofurantoin



Iauril instillations

57 women, 
Reduction in UTI rate
Increased QoL



Gentamicin instillations

• mean number of urinary tract infections was reduced from 
4.8 to 1.0 during intravesical treatment

• resistance rate of the uropathogens decreased from 78% to 
23%

• no systemic side-effects



Vaccines

• Uro-vaxom
• E.coli only

• Uromune
• E.coli, Klebsiella,Enterococcus, Proteus,

Observational data – 77 women, 59 no recurrence in 1 year



Faecal microbiota transplant



Antimicrobial prophylaxis

• Avoided (except in very specific circumstances)



Non-Abx Mx of acute symptoms

• Education re Abx’s role in Rx of cystitis

• Increase fluid intake

• Increase methenamine dose to tds for 5 days



Asymptomatic bacteriuria

673 women.  No Rx vs Rx
Follow- up 3,6,12 months
No difference at 3 mths
At 6 and 12 months higher rates of recurrence in treated 
group - (RR, 3.17; 95% CI, 2.55-3.90; P < .0001)



Impact of rUTI clinic



Future challenges – changing perspectives

Urgent need for improved diagnostics
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