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Mdm See Bei Suay is a 55-year-old housewife, who has a past medical history of
hypertension and poorly-controlled diabetes (HbA1c 8.9%). She presents to A&E
with a one-day history of dysuria, fever, and chills. She has no loin pain,
hematuria, cough, shortness of breath, or chest pain. There is no recent overseas
travel. There are no drug allergies. Apart from two normal vaginal deliveries, she
has never been hospitalized.
Her parameters are Temp 38.2°C, BP 156/72, HR 102, SpO2 96% on room air. On
examination, she is non-toxic and fully orientated. First and second heart sounds
are auscultated. Lungs are clear. Abdomen is soft and non-tender and calves are
supple. Her toes appear normal which no foci of gangrene.
Q1. Which of the following dispositions is MOST appropriate? (Choose 1)
• Admit and start IV Augmentin
• Admit and start IV Ciprofloxacin
• Discharge with PO Augmentin 1/52
• Discharge with PO Ciprofloxacin 3/7
• Discharge with PO Bactrim 3/7

Urinary Tract Infections
Different clinical pictures– Different clinical tasks
• 32/F:
1/7 dysuria, no fever
• 32/F pregnant: 1/7 dysuria, no fever
• 32/M:
2/7 dysuria, no fever
• 57/F:
2/7 dysuria, fever, renal punch +ve
• 57/F community: hypotension, UFEME 23/200/• 57/F inpatient: hypotension, UFEME 23/200/• 57/F on IDC:
UFEME 23/200/-, no fever
• 57/F on IDC:
UFEME 23/200/-, fever
• 82/F bedbound: 2/7 fever, UFEME 23/200/-

Urinary Tract Infections
Ask: what are the clinical qns?
1. Is this really UTI?
• Often a dx of exclusion
• Asymptomatic pyuria/bacteruria – do not treat (except?)

2. What kind of UTI?
• Lower vs upper? Simple vs complicated? Community vs
hospital? Catheter associated?

3. Do I need to think about an underlying urological
abnormality?
4. Is the patient especially vulnerable?
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Mdm See Bei Suay is admitted and started on IV Augmentin. Blood and urine
cultures are taken. Initial laboratory studies reveal - Hb 12.3, TW 17.2, Plt 567
- Na 146, K 4.2, Cl 95, HCO3 23, Cr 63, eGFR > 60
- CRP 112, Procal 2.3
- UFEME 20/187/3
- CXR: normal
By day 3 of admission, Mdm See is still spiking high fevers of 38-39°C. Blood and
urine cultures have returned negative. She has no new symptoms and physical
examination is unrevealing.
Q2. In addition to repeating blood and urine cultures, which of the following is
the MOST appropriate step? (Choose 1)
• Add IV Amikacin
•
•
•
•

Escalate IV Augmentin to IV Piperacillin-Tazobactam
Escalate IV Augmentin to IV Meropenem
Order a CT KUB
Order an echocardiogram

Urinary Tract Infections
When ‘infection’ is not resolving 1. Is this really an infection?
2. Am I targeting the right infection?
> Ddx: superinfection, nosocomial infection
3. Am I targeting the right organism?
> Ddx: fungi, atypicals?
4. Are my Abx reaching the infection site?
> Do I need source control?
5. Am I giving Abx for which the organism is sensitive?
> Risk profile. Cultures.
6. Is there a complication?
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Urinary Tract Infections
What is the difference between these imaging
modalities?
• AXR / KUB X-ray
• US KUB
• IVU
• CT A-P / CT KUB / CT IVP
How do you choose between them?
How does imaging change management?

A non-contrast CT scan reveals marked dilation of the left renal pelvis.

Q3. Which of the following is the
MOST appropriate step?
(Choose 1)
• Extracorporeal shockwave
lithotripsy (ESWL)
• Escalation of antibiotics
• Insertion of a percutaneous
nephrostomy (PCN) tube
• Insertion of peripherally
inserted central catheter (PICC)
• Ureteroscopy and laser
lithotripsy
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A referral to Urology is made and a percutaneous nephrostomy tube inserted into
the left renal pelvis, which drained frank pus. Mdm See’s fever lyses the next day.
Results from her repeat blood culture returns as pan-sensitive E. coli. A 7-day
course of intravenous antibiotics, followed by 1 week of outpatient antibiotics is
planned.

Urinary Tract Infections
Antibiotic therapy in UTI:
• Cystitis: cipro/bactrim 3/7 vs augmentin 7/7
• Pyelonephritis, empirical rx: augmentin +/- amikacin
• Pyelonephritis: e.g. augmentin vs cipro
(if c/s +ve, c/s directed and minimum 2/52)
• ESBL: use a penem (mero vs erta?) 2/52
Don’t forget:
• Source control
• Change / removal of IDC

Three days later, the on-call House Officer is called at 2am to see Mdm See Bei
Suay for desaturation. Her vital signs are: Temp 37.8°C, BP 94/52, HR 112, SpO2
96% on non-rebreather mask. She complains of shortness of breath which had
developed progressively over the last 4 hours. On examination, she appears
lethargic, is in overt respiratory distress. First and second heart sounds are heard.
Crepitations and reduced air entry are audible over both lung bases. Abdomen is
soft. The percutaneous nephrostomy tube is in-situ and draining clear urine. There
is no pedal edema.
Bedside ECG shows sinus tachycardia. CXR
is as shown. Arterial blood gases are sent
for analysis via a point-of-care testing (iStat) system - ABG: pH 7.13, pO2 120 mmHg, pCO2
67 mmHg
- Electrolytes: Urea 17, Na 140, K 5.0, Cl
101, HCO3 22
- Lactate 4.3
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Q4. With regard to the investigations above, which of the following statements
are CORRECT (Choose 1)?
• ABG demonstrates type 1 respiratory failure
• CXR is consistent with fluid overload
• ABG shows metabolic acidosis with respiratory compensation
• ABG shows respiratory acidosis with metabolic compensation
• Lactate > 4 is associated with increased mortality
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ABG interpretation
1.
2.
3.
4.

pH 7.13, pO2 120, pCO2 67
Urea 17, Na 140, K 5.0, Cl 101, HCO3 22

Is oxygenation adequate? --> look at P/F ratio
Acidosis or alkalosis (or both)?
Respiratory or metabolic? pCO2 67mmHg, HCO3 22 --> respi
Is compensation appropriate?
For ∆CO2 of 10,

HCO3 will ∆

Acute respi acidosis

1

Acute respi alkalosis

2

Chronic respi acidosis 3
Chronic respi alkalosis 5
Metabolic acidosis*

∆HCO3 10 --> ∆CO2 10
pCO2 = 1.5 HCO3 + 8

Metabolic alkalosis

∆HCO3 15 --> ∆CO2 10

pCO2 67
∆ pCO2 27
Expected ∆ HCO3 = up 2.7
Actual ∆HCO3 = down 2
Hence --Respi acidosis
Metab acidosis

ABG interpretation
1.
2.
3.
4.
5.

pH 7.13, pO2 120, pCO2 67
Urea 17, Na 140, K 5.0, Cl 101, HCO3 22

Is oxygenation adequate?
Acidosis or alkalosis (or both)?
Respiratory or metabolic?
Is compensation appropriate?
For metab acidosis – look at anion gap
• Is this HAGMA or NAGMA
AG = 140-101-22 = 17
>> Expected AG = 12 – [(40-Albumin)/4] HAGMA
>> Calculated AG = Na - Cl - HCO3
• Is it a pure HAGMA or NAGMA?
>> Use the delta/delta calculations (will not cover)
• Find the cause Respi acidosis 2’ T2RF
HAGMA 2’ Lactic acidosis
Metabolic alkalosis

Mdm See’s vital signs are now: Temp 38.1°C, BP 79/43, HR 132, RR 32, SpO2 94%
on non-rebreather mask.
Q5. Which of the following interventions are MOST appropriate at this point?
(Choose 2)
• Administration of IV sodium bicarbonate
• Fluid resuscitation with 2 pints of 5% dextrose over 15 min, administered via
large-bore IV cannulae.
• Escalation of IV Augmentin to IV meropenem, to be administered at the time the
next dose of Augmentin is due.
• Endotracheal intubation and mechanical ventilation
• Insertion of indwelling urinary catheter
• Start dopamine via peripheral IV cannula
• Insert central venous catheter and begin norepinephrine

Mdm See’s vital signs are now: Temp 38.1°C, BP 79/43, HR 132, RR 32, SpO2 94%
on non-rebreather mask.
Q5. Which of the following interventions are MOST appropriate at this point?
(Choose 2)
• Administration of IV sodium bicarbonate
• Fluid resuscitation with 2 pints of 5% dextrose over 15 min, administered via
large-bore IV cannulae.
• Escalation of IV Augmentin to IV meropenem, to be administered at the time the
next dose of Augmentin is due.
• Endotracheal intubation and mechanical ventilation
• Insertion of indwelling urinary catheter
• Start dopamine via peripheral IV cannula
• Insert central venous catheter and begin norepinephrine

Fluid choices
What is the difference between --• Normal Saline
• Half Saline
• Dextrose 5%
• Gelafundin

Septic shock
CTSP: Hypotension
• ABCs • IV access?
• Fluids (liberally!) – how about the CCF/ESRF patient?

• Bedside – ABG, ECG, DRE
• Find a cause: hypovolemic / cardiogenic / septic /
anaphylactic / obstructive (PE, tamponade)
• Monitoring – vitals, I/O, count no. of organs failing,
check meds
• Check resus status

Septic shock
CTSP: Hypotension

Mdm See is intubated and put on a mechanical ventilator. 2 liters of normal saline
are administered fast. An indwelling catheter is inserted and Meropenem is on its
way from the pharmacy. At this point her vital signs are BP 67/41, HR 134, RR 15
(set on ventilator), SpO2 98% (on ventilator).
Q6. In addition to ICU transfer, which of the following is MOST appropriate at
this time? (Choose 1)
• IV albumin 20% 100ml
• IV noradrenaline 10mcg/min
• IV hydrocortisone 100mg
• IV furosemide 60mg
• IV sodium bicarbonate 500ml
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BP not responding to fluids, then consider -In practice, no
central line
= dopamine
What if pt
Is on longterm steroid?

Think – what am I treating?
Consider fungal, viral in the right context
Pseudomonal cover

What is a “ventilator bundle”?

Mdm See is transferred to ICU and stabilized. Unfortunately she develops
progressive kidney injury with severe acidosis, refractory hyperkalaemia, and fluid
overload; continuous renal replacement therapy (CRRT) is administered via a right
internal jugular triple-lumen catheter.
Over the next 3 days, Mdm See Bei Suay shows clinical improvement. She is
successfully extubated, transferred out of ICU, and completes her course of
antibiotics. Unfortunately she still remains dialysis-dependent.
A few days later, she spikes a new fever but remains hemodynamically stable.
Blood cultures reveal staphylococcus aureus, sensitivities are pending.
Q7. Which of the following statements are FALSE? (Choose 2 of 7)
• IV Vancomycin should be started
• Blood cultures need not be repeated
• Her current dialysis catheter should be removed or changed.
• Echocardiogram should be performed
• For methicillin sensitive S. aureus (MSSA), cloxacillin is superior to vancomycin.
• If S. aureus is methicillin sensitive, antibiotics can be oralized to PO cloxacillin
once she becomes afebrile
• Referral to Infectious Diseases should be considered
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Staph Aureus bacteremia
Respect this bug!
• Find and remove source – lines, grafts, valves
• Look for metastatic infection
> Back pain? Headache? Joint pain? IVDU?
> 2DE (TTE vs TEE)
• Treatment – minimum 2/52 IV (count from 1st –ve c/s)
> MSSA: cloxacillin superior
> MRSA: vancomycin
> VISA: daptomycin vs linezolid
• Longer treatment if deep focus of infection, blood c/s
+ve at 72h

The triple lumen catheter is removed. Sensitivity results of the initial blood culture
reveal methicillin-sensitive S. aureus and IV cloxacillin is continued.
Echocardiogram finds no evidence of endocarditis.
Mdm See is reviewed the next day. She remains febrile and a set of repeat blood
cultures remain positive for S. aureus. As she remains dialysis-dependent at the
moment, consideration is given to inserting another vascular access for dialysis.
Q8. Which of the following options for dialysis access is the MOST appropriate?
(Choose 1)
• Creation of an arterio-venous fistula
• Creation of an arterio-venous graft
• Insertion of a non-tunneled temporary dialysis catheter (vascath)
• Insertion of a tunneled temporary dialysis catheter (permcath)
• Insertion of a tenckoff catheter

The triple lumen catheter is removed. Sensitivity results of the initial blood culture
reveal methicillin-sensitive S. aureus and IV cloxacillin is continued.
Echocardiogram finds no evidence of endocarditis.
Mdm See is reviewed the next day. She remains febrile and a set of repeat blood
cultures remain positive for S. aureus. As she remains dialysis-dependent at the
moment, consideration is given to inserting another vascular access for dialysis.
Q8. Which of the following options for dialysis access is the MOST appropriate?
(Choose 1)
• Creation of an arterio-venous fistula
• Creation of an arterio-venous graft
• Insertion of a non-tunneled temporary dialysis catheter (vascath)
• Insertion of a tunneled temporary dialysis catheter (permcath)
• Insertion of a tenckoff catheter

Dialysis access
• Hemodialysis or peritoneal dialysis?
• Permanent or temporary?
- Temporary: vascath vs permcath
- Permanent: AVG vs AVF
• How do you choose between each modality?
• Please counsel patient for vascath insertion.

Mdm See does well. Repeat blood cultures on the third and fourth day are
negative. She is successfully weaned of dialysis support. A two week course of
cloxacillin, continuing from the first negative culture, is planned.
Towards the end of her antibiotic course, Mdm See develops severe diarrhea
causing dehydration. Stool tests positive for Clostridium difficile.
Q9. Which of the following measures is the LEAST appropriate? (Choose 2)
• Discontinue IV antibiotics at the earliest opportunity
• Prescribe PO loperamide
• Isolate patient.
• Treat with PO vancomycin
• Treat with PO metronidazole
• Treat with IV vancomycin
• Remove alcohol rub bottles from the foot of the bed
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C. Diff diarrhoea
• Diagnosis – symptomatic and CD PCR +ve (send only if
symptomatic; can be colonizer)
• Only 10-25% of Abx-associated diarrhoea due to C. diff,
but C. diff accounts for almost all cases of colitis &
pseudomembraneous colitis

C. Diff diarrhoea
• Rx: PO metronidazole, PO vanco (favoured in severe dx,
recurrent)
• Fulminant colitis may require colectomy
• Stop offending Abx
• Isolate pt and do not use hand rub
• Treatment may not result in –ve CD PCR

Learning points
• General strategy issues
• Define the clinical picture
• Ask the correct clinical questions
• Think through differentials

• Approach to septic shock
• Approach to infection that fails to resolve
• Common infections – pneumonia, UTI, C.diff, CLABSI
• Specific pathogens – Staph aureus.

