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OBJECTIVES:
● Discuss antimicrobial resistance and the importance of 

appropriate use

● Define the different types of antimicrobial therapy

● Discuss the principles of antibiotic use

● Learn to apply these principles when reviewing patient 

antimicrobial orders



Tell me what you already know?



What is Meant By Infectious Diseases?  

Infectious diseases are caused by pathogenic
microorganisms, such as bacteria, viruses, parasites or 
fungi... which can be spread, directly or indirectly, from 
one person to another.



The BUG

The DRUG

The MUG (Aussie / ?British 
slang for patient)

What Is Involved in Infectious Disease 
Medicine?



What Is Antimicrobial Resistance? 



https://www.youtube.com/
watch?v=znnp-Ivj2ek



Types of Antimicrobial Therapy:
Empirical Therapy: treat an established infection when the causative organism has 
not been identified. It is guided by the clinical presentation and therapy is aimed at 
the likely causative organism = OUR BEST GUESS

Directed Therapy: treat an established infection where the pathogen has been 
identified = GUIDED THERAPY

Prophylactic Therapy: aims to prevent infection when there is a significant clinical 
risk of infection developing = PREVENTS MOST LIKELY PATHOGEN



What Do We Need To Consider When 
Reviewing An Order?

Before you do anything (!) always assess whether an 
antimicrobial agent is actually needed.

- Viral vs Bacterial vs Non-Infectious Cause
- Minor or self-limiting illness. 



Poster (+other patient resources) 
available from www.CDC.gov



What Do We Need To Consider When 
Reviewing An Order?
M Microbiology guides therapy wherever possible

I Indications should be evidence-based

N Narrowest spectrum therapy required

D Dosage individualised to the patient and appropriate to the site and type of 
infection

M Minimise duration of therapy

E Ensure oral therapy is used where clinically appropriate



M = Microbiology
Specimens assist diagnosis and directing further antimicrobial therapy à collected 
from site (or presumed site) of infection.

Specimens may include: 

-Blood cultures 
-Urine / stool sample
-Superficial swabs
-Sputum sample
-Intraoperative biopsy

If possible, obtain specimens before starting antibiotics. 



I = Indication Based on Evidence
Q1/ What evidence based antimicrobial 
resources have you come across during 
your studies? 

Q2/ What local evidence based guidelines 
would you use to assess the 
appropriateness of antimicrobial 
prescriptions? 



Sri Lankan Antimicrobial Guidelines: 2014
- Available online (open access)

- Empiric and prophylactic 
guidelines based on local 
antibiogram and most likely 
pathogens 

- Guidance on antimicrobial use in 
pregnancy and lactation

- Discusses PK:PD approach to 
antimicrobial therapy 

- Discusses IV therapy and 
appropriate IV to oral switch 
principles



Sri Lankan Antimicrobial Guidelines: 2016
- Available online (open access)

- Empiric and prophylactic guidelines 
based on local antibiogram 

- Discusses considerations for 
prescribing (i.e. obtaining appropriate 
cultures etc.)

- Provides specific guidance on the 
appropriate use of antimicrobial agents 
(dosing and administration)



Local Guidelines:
Guidelines on the Management of Dengue Fever & Dengue Haemorrhagic Fever - Adults 
and Paediatrics. Free open access; links to patient resources (multiple languages); 
multimedia presentations; posters. Available online at: www.dengue.health.gov.lk

National Guidelines for Programmatic Management of Drug Resistant Tuberculosis. Free 
open access; guide for counselling for TB and TB-HIV co-infection; guidelines for respiratory 
tract infections → guidance on when not to use ABx. Available online at: 
www.nptccd.health.gov.lk



International Guidelines
Infectious Diseases Society of America (US): free online open-access to evidence 
based practice guidelines on major topics. Available at: www.idsociety.org

NICE Antibiotic Guidelines (UK): free online open-access to evidence based 
prescribing guidelines and antimicrobial evidence summaries. Available at: 
www.nice.org.uk



International Guidelines: 
Australian Therapeutic Guidelines - Antibiotic: most likely pathogen + advice of 
appropriate antimicrobial prescribing (empiric, directed, prophylaxis) (online + 
book) (requires payment).

Sanford Guidelines (US): more in depth information 
PLUS links to primary reference articles (online + book + APP) 
(requires payment).



N = Narrowest Spectrum 
The narrowest spectrum antibiotic should be used to treat the likely or 
known pathogen. 

Broad spectrum: active against a wide spectrum of organisms. 

-Increase risk of resistance

-Increase risk of toxicity / unintentional side effects

Narrow spectrum: activity against less organisms. 



D = Dose Individualised to the Patient
Q/ What individual patient characteristics do pharmacists need to consider 
when assessing the appropriateness of an antimicrobial prescription?

Individual patient considerations can include: 

-Allergies
-Renal function
-Drug interactions (prescription, over-the-counter, vitamins/herbal medications)
-Recent antimicrobial use
-Recent travel
-Weight
-Pregnancy or breastfeeding status



A Word on Allergies…
Always ask the patient if they have any known drug allergies. 

Clearly document known allergies, including reaction type 
(i.e. anaphylaxis or itch) and date reaction occurred (i.e. June 
2018 or 1985) if known.



Penicillin Allergies: 



...and Drug-Interactions
Q/ Do these drugs interact? What would you suggest if so?
-Doxycycline and calcium supplement à Yes or No
-Ciprofloxacin and antacids à Yes or No
-Dicloxacillin and Warfarin à Yes or No

Although we won’t discuss HIV in this lecture, this is a useful resource to 
remember when checking HIV medicine drug interactions:

https://www.hiv-druginteractions.org (University of Liverpool)



M = Minimise Duration

Prolonged duration of antimicrobial therapy is associated with an increased risk of:
- adverse reactions
- Clostridium difficile infection
- Candidiasis
- antibiotic resistant organisms
- cost and resources

Most (not all!!) infections should not exceed seven days total treatment à review 
empirical treatment at 48 to 72 hours.

Prescribers should clearly document duration of antimicrobial therapy. 



E = Ensure Oral Therapy When Appropriate 

Oral therapy avoids the need for IV access.

Consider IV to oral switch:
-Signs of clinical improvement 
-Patient is tolerating oral medications and there are no oral absorption issues
-Oral antibiotic options are available
-Prolonged IV therapy is not required

Conditions where IV to oral antimicrobial switch should be considered
-Pneumonia 
-Skin and soft tissue infections 
-Urinary tract infections 
-Uncomplicated Gram negative bacteraemia 
-Intra-abdominal infection without deep seated collections 



Infectious Disease in Practice! 



Case 1: Mr MN - Skin & Soft Tissue Infection 

45 year old man. Seen in clinic. 

Presenting complaint: Initially presented with folliculitis (ingrown hair) on his left 
calf which progressed to cellulitis. Mr MN was commenced on Cephalexin 500mg 
QID. 

He re-presented to clinic 48 hours later with an obvious area of pus in the centre 
of the area of cellulitis. Nil fever or signs of systemic infection. 

Microbiology: pus aspirated and sent for Gram stain and culture. 

Diagnosis: boil requiring incision and drainage. 



Skin & Soft Tissue Infection: Furuncle (boil)
What is it? Infection of the hair follicle à likely Staph. aureus (or Strep. pyogenes). 

Why does it occur? Breaks in the skin surface can introduce bacteria into the wall of a 
hair follicle.

Who gets it? Most people are healthy, however risk factors can include immune 
deficiency, anaemia, diabetes or smoking.

How do patients present? Tender and painful cutaneous abscesses → rarely causes 
systemic symptoms.

Treatment: most large furuncles should be treated with incision and drainage. 
Systemic antimicrobials are usually unnecessary unless fever, spreading cellulitis or 
other evidence of systemic infection.



Abscess with surrounding 
cellulitis



Q1/ What is the most likely pathogen?

Q2/ What would you have to consider when assessing if this patient 
needed antibiotics? 

Q3/ What possible reasons could be given for why the initial antibiotic 
treatment did not work?

Q4/ What duration of treatment would you expect?

Staphylococcus aureus (occasionally Streptococcus pyogenes)

Fever or systemic symptoms; spreading cellulitis.

1. Poor antibiotic penetration into abscess (nil blood flow)
2. MRSA à if a patient failed initial treatment, an antibiotic that covers 

MRSA should be considered. 

Five (5) days generally sufficient (longer for patients with slow response)



Methicillin Resistant S. aureus - Kandy
2008 retrospective study carried 
out at Kandy Teaching Hospital 
to determine the prevalence of 
multidrug resistant organisms. 

Obtained from wound swabs + 
pus cultures.



Case 2: Miss BN - Urinary Tract Infection

33 year old woman

Presenting complaint: Presented to hospital with five day history of nausea + 
vomiting and one day history of left flank pain, fevers, chills and increased urinary 
frequency. 

Past Medical History: Nil 

Medications: Nil regular medications 

Allergy: Amoxycillin – anaphylaxis

Height: 169cm. Weight: 107kg à Adjusted body weight: 79kg



Initial investigation and diagnosis:

- Temperature = 38.8C 
- Blood pressure = 110/67 mmHg
- Heart rate = 84

WCC = 13 (Ref. range = 3.5 - 11)
CRP = 75 (Ref. range <5mg/L)

Microbiology: 
- BC x 2 (nil growth)
- Midstream urine specimen

Diagnosis: Pyelonephritis à commenced on Gentamicin 5mg/kg 24hrly + Ampicillin 2g 
IV q6hrs. 

Q1/ Can you identify a problem with the antibiotic choice?

Q2/ What dose of gentamicin would you recommend? 400mg (395mg = 5mg/kg)

Allergy to amoxycillin



Urinary Tract Infection: 
Upper Tract: 
Ureter, 
kidney

Lower Tract: 
bladder, 
urethra



Urinary Tract Infection: 
Who gets it?
A number of host factors that may predispose patients to UTI (i.e. structural 
abnormalities, pregnancy, diabetes, immunosuppression). 

How do patients present?
- Lower tract (cystitis): frequency, dysuria, urgency, hesitancy, nocturia, poor 
stream, haematuria. Fever is RARE. 
- Upper tract (pyelonephritis): fever, rigors, flank pain, PLUS lower tract symptoms.

How is it diagnosed? Symptoms (!) Bacteria in urine confirms the diagnosis.



Q1/ Would microbiology specimens be obtained for this patient? If 
so, which specimens would be collected and when would they be 
collected? 

Q2/ What is the most likely pathogen? 

Q3/ What patient factors do we need to consider? Would they 
change our treatment?

Urinalysis / MCS / BC à before the administration of antibiotics. 

E. coli*, Staphylococcus saprophyticus*, Klebsiella sp, Proteus sp, 
enterococci, Streptococcus agalactiae.   

Allergy, renal function, weight, drug interactions, pregnancy, recent 
travel, recent antibiotic use.





Q4/ Given this information, would you change antibiotic treatment? What 
would you recommend?

Q5/ What duration of treatment would you expect?

[INSERT AUSLAB RESULT HERE]

S SS SS S S

Sensitivities likely obtained within 48 hours. Assess the patient clinically and step-down to 
oral treatment if improving. Recommend trimethoprim, given spectrum of activity and allergy 
profile. 

SR

Total duration (IV + oral) 7 to 10 days in severe pyelonephritis. 



Urinary Tract Infections Considerations

Asymptomatic bacteriuria occurs frequently in 
elderly patients and those with urinary catheters. 

Screening and treating asymptomatic bacteriuria 
is not recommended. 



Case 3: Mr ST - Pneumonia

67 year old male

Presented to ED with sudden onset dyspnoea, chest pain, cough + rusty sputum, fever and 
rigor. Nil confusion. 

-Temperature: 38.9C
-Respiratory Rate (RR): 31 breaths per minute (normal = 12 – 20 breaths per minute)
-Blood pressure: 110/60mmHg
-Heart rate: 120 beats per minute
-O2 sats: 93% (normal = 94-99%)
-Crackles right lower zone

Past Medical History - NIL. Current medications - NIL. 
Nil known drug allergies.



Initial investigation and diagnosis:

White Cell Count = 15.2 (high)
CRP = 133 (high)
Urea = 6.6mmol/L
Microbiology: 2 x blood cultures + sputum

Chest X-ray: consolidation in right middle-lower 
lobe. 

Sputum: Pending

Diagnosis: Pneumonia à commenced on 
Cefotaxime 1g IV q8hrs and Clarithromycin 
500mg IV BD.



Pneumonia:
What is it? Infection of the lungs - mainly in the alveoli.

Why does it occur?
-Normally sterile below larynx →  sterility maintained by host defences.
-Host defences may fail as a result of impaired defences, excessive aspiration, 
virulent organism. 

How do patients present?
-Typical symptoms = sudden onset, shortness of breath, cough, sputum production, 
pain in chest, fever (+/-rigors). (S. pneumoniae, H. influenzae)
-Atypical symptoms = sub-acute onset (7-10 days), prominent non-respiratory 
symptoms (H/A, aches, diarrhoea). (Mycoplasma, Legionella sp, Chlamydophila)

Who gets it? Smoking, ETOH, asthma, immunocompromised. 







Assessment of Severity:
CURB-65:
-Based on 30-day mortality 
-Guide admission decision only
-Recommended by SL microbiology guidelines to assist in treatment decision

SMART-COP or CORB:
-Severity assessment
-Assess likelihood that a patient with CAP will require admission to intensive care 
unit 

These severity assessments help to guide therapy, however individual patient 
factors must also be considered when commencing empirical therapy. 



Q1/ Calculate Mr STs patients CURB-65 score. Use the Sri Lankan National 
Guidelines to assess the recommended antibiotic choice for this score. 

Patient factors:
Nil confusion
Urea = 6.6mmol/L
Respiratory rate = 31
Age = 67
Nil allergies
Nil past medical history



Q2/ Based on his severity score (CURB-65), would you recommend a 
change in Mr ST’s antibiotic treatment? What would you 
recommend?

Q3/ How long would you expect treatment to be continued? 

Treatment duration 5 days total (IV + oral). 

Cefuroxime 1.5g IV q8hrly and Clarithromycin 500mg PO 12-hrly.  



Lastly! Patient Counselling (!)
Informing your patient how to take their antibiotics is very important! 

Non-compliance is a major contributor to antibiotic failure. 

-When to take it (how many times a day? With or without food?)
-How long to take it for
-Consequences of skipping doses or not completing course (clinical failure +/-
resistance)
-Medications that may interact with treatment



Conclusion: 
- Infectious disease medicine is very unique and interesting (and very cool!).

- Antimicrobial agents must be used judiciously to prevent resistance.

- Always consider if an antimicrobial agent is actually required (!)

- When reviewing an antimicrobial order, consider the likely or known pathogen 
(BUG), evidence based recommendations (DRUG), and individual patient 
characteristics (MUG) that may affect treatment. 

Most importantly, remember that Infectious Disease pharmacists make the best 
pharmacists...as they are the most cultured and sensitive. 👍



Any Questions? 


