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Mdm Ang Bee Chan is a 55-year-old Chinese Female who is ADL independent and community
ambulant. She is a non smoker and non alcoholic. Her premorbids include T2aN1M0 Stage IIB Left
Breast Cancer ER-, PR+, Her2-ve, status-post mastectomy and axillary clearance and is currently on
adjuvant chemotherapy. She is currently undergoing Doxorubicin and Cyclophosphamide
Q3weekly for 4 cycles via a Central Catheter Line. Her other premorbids include previous
haemorrhoids and hypertension on amlodipine 5mg.
She presents with a 2 days history of fever of max 37.8 as well as breathlessness on walking.
There is no chest pain or palpitations, no diaphoresis. She complains of a mild cough and sore
throat. On examination, her vitals are BP 110/67, HR 60, RR 22, SpO2 95% on RA. Temp 38.0. She
is alert and speaking full sentences, conjunctivae are pale. She is looking a little lethargic as well.
HS1S2 no audible murmurs. L bilaterally air entry intact no obvious crepitations. A soft non tender.
You are the Emergency MO, what are some of the key examinations / investigations you would like
to do? (Choose 5 out of 11)
ABG Stat
Full Blood Count with differential counts
Renal Panel
Liver Panel
Peripheral Blood Culture X1
Peripheral Blood culture (peripheral + line)
DRE
CXR
CT Thorax
Urine Dipstick
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APPROACH TO COUGH
Respi

Cardio
Others

To rule out
(Red flags)

Acute
< 3 weeks
« URTI
« Asthma exac
« COPD exac
« Acute bronchitis
« PE
« Pneumonia

«
«
«
«
«
«

APO
Decompensation
Drugs
Croup
ALTB
Foreign body

«
«
«

PE
APO
Pneumonia

Aetiology

Subacute
3-8 weeks
« Post infective
« Other
acute/chronic
causes

Chronic
>8 weeks
« PND *commonest cough (allergic
rhinitis)
« Chronic bronchitis/ COPD
« Cough variant asthma
« Bronchiectasis
« Tb
« Malignancy
« Pulmonary fibrosis
« Recurrent aspiration
« Sarcoidosis

«

Heart failure

«
«
«
«
«
«
«

Drugs – Ace i
GERD
Chemical/ Occupational
Smoker’s cough
Psychogenic
Malignancy
TB

APPROACH TO FEVER

Aetiology

Disorder
Malignancy
10-30%

Common
Lymphoma
Hypernephromas

Uncommon
Preleukaemias/
myelodysplastic syndromes
Hepatomas
Myeloproliferative disorder
Metastases to liver

Infections
20-40%

Rheumatologic
15-20%

Tuberculosis
Intra-abd abscess
Subacute bacterial
endocarditis
Typhoid
Malaria
Prostatitis
Still’s disease
Polymyalgia rheumatica

EBV
CMV
Splenic abscess
Abscesses
Osteomyelitis
Cat scratch fever
Prostatitis
RA

Misc
10-25%

Drug fever
Habitual hyperthermia

Pulmonary embolism
Haematoma
Familial fevers
Hyperthyroidism

including
inadequately
treated infx

Rare
Atrial myxoma
Multiple myeloma
CNS tumours
Renal cell ca
Pancreatic ca
Colon ca
Sarcomas
Chronic sinusitis
Vertebral osteomyelitis
Brucellosis
Histoplasmosis
Lyme disease
HIV

SLE
Kikuchi’s disease
Behcet’s disease
Temporal arteritis
Rheumatoid fever
IBD
Phaeochromocytoma
Adrenal insufficiency
Liver cirrhosis
Deep vein thrombosis
Sarcoidosis
Factitious fever
Cardiac myxoma

FEVER
Establish patient group
■ Community acquired
■ Nosocomial
■ Immunocompromised
■ Returning traveler
■ Drug fever
■ Post-transfusion
■ Post-op
■ Fever in patient with foreign body (indwelling catheters, vp shunt,
metallic valve)

FEVER
Fever history
Pmhx
Height, duration, frequency, associated chilling or sweats Recent hospitalization
Fever pattern/ description

Foreign body in situ/ lines

Use of antipyretics – does it help?

Malignancy - lymphoma

Localizing symptoms of infection/ systemic review

Chronic illnesses

Systems review: infective/ connective tissue/ malignancy/ Previous infections/ recurrent infx: MSSA/ MRSA (if not
adequately Rx, IE not R/O), Undrained abscesses,
drugs/ misc
Indwelling prosthesis (including AVGs), Recurrent UTI and
Localizing symptoms of infx
kidney stones
Joint pain
Vaccination
Lymphadenopathy
Immunosuppression: old age, DM, malignancy
Calf swelling, pain, redness – dvt
(lymphoma, leukemia, myeloma), chronic steroids,
immunosuppressants and organ recipients, AIDS, asplenia
Constitutional: night sweats, fever, weight loss
& complement defects
Travel history/ Contact history
Travel: destination, duration of stay, date of return, (may Surgeries: Turp, Dental extraction
work out incubation period) prophylaxis, pre-travel
Social history: Occupation, Hobbies + interest, Sexual Hx
vaccinations, hygiene level, fresh water, food, contact with
Family hx: Familial fevers
animals unprotected sex
Drug (drugs may cause fever)
Antibiotic use – isoniazid, penicillin, erythromicin,
Chemotherapy, Others: allopurinol, heparin,
procainamide, phenytoin,

Previous management: Including abx, antipyretics

Mdm Ang Bee Chan is a 55-year-old Chinese Female
who is ADL independent and community ambulant.
She is a non smoker and non alcoholic. Her
premorbids include T2aN1M0 Stage IIB Left Breast
Cancer ER-, PR+, Her2-ve, status-post mastectomy
and axillary clearance and is currently on adjuvant
chemotherapy. She is currently undergoing
Doxorubicin and Cyclophosphamide Q3weekly for 4
cycles via a Central Catheter Line. Her other
premorbids include previous haemorrhoids and
hypertension on amlodipine 5mg.
She presents with a 2 days history of fever of max
37.8 as well as breathlessness on walking. There is
no chest pain or palpitations, no diaphoresis. She
complains of a mild cough and sore throat. On
examination, her vitals are BP 110/67, HR 60, RR 22,
SpO2 95% on RA. Temp 38.0. She is alert and
speaking full sentences, conjunctivae are pale. She is
looking a little lethargic as well. HS1S2 no audible
murmurs. L bilaterally air entry intact no obvious
crepitations. A soft non tender.

WHO – 55, ECOG good, Fit. Malignancy
s/p curative operation.
WHAT – Fever. Cough and sore throat
WHY – ?Infection
WHEN – 2 days
HOW – Sick or Not Sick?!

Patient was subsequently brought up to the ward. You are now the clerking HO and
you are seeing this patient for the first time. She is able to give you a full history. She
complains of having a cough and sore throat for about 3 days duration. Noted to have
fever at home of TMax 38.0. Has been drinking water but due to the pain in her throat,
it has been difficult. Able to PU and BO with no difficulties, occasionally blood stained
due to her haemorrhoids. She has no nausea no vomitting Her last chemotherapy was
1 week ago. As the on-call HO, you are sent to clerk the patient, kindly answer the
below questions in short answers.

She tells you that she has the CVC line in her for about 2 months now for her blood taking and
chemotherapy She explained that this is her 3rd cycle of chemotherapyHR now is 95, RR 22, T 38.0
BP 110/50Lung auscultation reveals intermittent crepitations
H S1 S2 no murmur Basic laboratory studies performed by the A&E reveal:
Na 137
K 3.8
Hb 7.2 (from previous baseline of 10.2)
Cl 104
TW 1.45 Absolute
HCO3 22
Neutrophil Count 0.73
Cr 50, CrtCL > 100
Plt 55
Troponins normal
An electrocardiogram shows sinus tachycardia. The CXR is shown below.
Q3. What is the diagnosis for the patient? (Answer briefly in 1/2 words)

■
■
■
■
■
■
■
■

A irway
B ones
C ardiac
D iaphragm
E ffusion
F ields (lung)
G astric bubble
H ilum
/mediastinum
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FEBRILE NEUTROPENIA

Fever T>38.3 once or T>38 for
more than 1h

Febrile
neutropenia

ANC <500 (or <1000 predicted
to drop<500)
Usually happens 10-14 DAYS
AFTER CHEMO (dep on regimen)
MEDICAL EMERGENCY

Potentially fatal if not treated
appropriately

Common side effect of chemotherapy
Low neutrophils à immunocompromised
ANC < 1.0 x 109/L à neutropenia
ANC < 0.5 x 109/L à severe neutropenia
Don’t be caught out by Total WBC à calculate the
ANC

WHAT BLOODS SHOULD I DO?
IDSA Guidelines: Neutropenic Fever
FBC + UECR + LFT
At least 2 sets of blood cultures are recommended, with a set collected
simultaneously from each lumen of an existing central venous catheter (CVC), if
present, and from a peripheral vein site; 2 blood culture sets from separate
venipunctures should be sent if no central catheter is present (A-III).
Blood culture volumes should be limited to ,1% of total blood volume (usually
>70 mL/kg) in patients weighing ,40 kg (C-III).
Culture specimens from other sites of suspected infection should be obtained
as clinically indicated (A-III).
A chest radiograph is indicated for patients with respiratory signs or symptoms
(A-III).

Q4. As the on-call HO, which of the following therapies
would you initiate? (Choose 3 of 10)
Fluid challenge with Nacl 0.9% 1.5L

Fluid challenge with 5% Albumin

Neb Salbutamol

Fungal Culture

Start IV Ceftriaxone with PO Doxycycline

Start IV Cefepime

Start IV Aztreonam

Transfuse 500ml FFP

Transfuse 1 unit of packed red blood cells

Start Subcutaneous GCSF
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SURVIVING
SEPSIS

SURVIVING SEPSIS: Fluid

WHAT ABX SHOULD I GIVE?
IDSA Guidelines: Neutropenic Fever
High-risk patients require hospitalization for IV empirical antibiotic therapy;
monotherapy with
■ an antipseudomonal b-lactam agent, such as cefepime, a carbapenem
(meropenem or imipenem-cilastatin), or piperacillin-tazobactam, is
recommended (A-I).
■ Other antimicrobials (aminoglycosides, fluoroquinolones, and/or
vancomycin) may be added to the initial regimen for management of
complications (eg, hypotension and pneumonia) or if antimicrobial
resistance is suspected or proven (B-III).

ROLE OF GCSF
Filgrastim is a growth factor
that stimulates the
production, maturation, and
activation of neutrophils (a
type of white blood cell).
Filgrastim also stimulates
the release of neutrophils
from the bone marrow.
In patients receiving
chemotherapy, filgrastim
can accelerate the recovery
of neutrophils, reducing the
neutropenic phase (the time
in which people are
susceptible to infections).

WHAT ABOUT GCSF?
IDSA Guidelines: Neutropenic Fever
Prophylactic use of myeloid CSFs (also referred to as hematopoietic growth
factors) should be considered for patients in whom the anticipated risk of
fever and neutropenia is >20% (A-II).
CSFs are not generally recommended for treatment of established fever
and neutropenia (B-II).

By the next morning, the primary team has arrived and is seeing the patient. It turns
out that you have been allocated to oncology after your call and now you are the
patient's main doctor. When you assess the patient again after giving her the
antibiotics, her saturations continued to worsen She is not speaking in short phrases.
There is no audible wheeze however there are bilateral crepitations. Despite giving her
antibiotics, she continue to feel breathless. The impression from the primary team now
is: Neutropenic Sepsis
Q5. All of the following investigations are reasonable to ordered EXCEPT (Choose 1):
Bronchoscopy
CT Thorax
Transthoracic Echocardiogram

Colonoscopy
Coagulation Profile
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Additionally, the use of rectal thermometers,
enemas, suppositories, and rectal exams are
contraindicated among HSCT recipients to
avoid skin or mucosal breakdown (DIII).

While you are rushing with all your business, and running around in the wards, she
suddenly stops you and complains about this sore throat and cough that she is very
irritated by. You looked into her oral cavity.
Q6: What will you start her on?
(Choose 1)
Oral bicarbonate tablets
Lignocaine 1% Mouthwash
Lozenges
Nystatin Mouthwash
OralSeven Moisturing Mouthwash
Oral fluconazole
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Mdm Ang continued to do well inpatient under your care. She was started prompty on
antibiotics and her recovered gradually. In the ward, she continues to chat with you.
One life saved.
Q7. In addition to pharmacological therapy, you would advise all of the following
EXCEPT (Choose 1)
Eat only cooked food
Wear a mask whenever you go out
Limit the amount of people who visits you
Isolate the patient in a negative pressure room
Maintain good oral hygiene
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WHAT CAN I DO TO PREVENT?
IDSA Guidelines: Neutropenic Fever
XII. What Environmental Precautions Should be Taken When Managing
Febrile Neutropenic Patients?
Recommendations
• Hand hygiene is the most effective means of preventing transmission of
infection in the hospital (A-II).
• Standard barrier precautions should be followed for all patients, and
infection-specific isolation should be used for patients with certain signs
or symptoms (A-III).
• HSCT recipients should be placed in private (ie, singlepatient) rooms (BIII). Allogeneic HSCT recipients should be placed in rooms with .12 air
exchanges/h and HEPA filtration (A-III).
• Plants and dried or fresh flowers should not be allowed in the rooms of
hospitalized neutropenic patients (B-III).

BONUS QUESTIONS Mdm Ang was officially discharged from the hospital there soon
after and she went about her daily chores. However when you went home that night
she was discharge, you had three separate dreams and these were the dreams that you
had. What would you do in those situations
Q7a: In your first dream, Mdm Ang continued to spike temperature despite being on
IV Cefepime for 4 days. Which antibiotics would you add on? (Choose 1)
Amikacin

Azithromycin

Tamiflu

Doxycyclin

Vancomycin

Imipenem

Tigecycline
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WHEN SHOULD I ADD GRAM POSITIVE
COVERAGE ( AKA VANCOMYCIN)
IDSA Guidelines: Neutropenic Fever

Q7b: In your second dream, despite IV Cefepime and IV Vancomycin for 7
days, Mdm Ang continued to spike temperature. Her counts remained low on
daily gcsf. What else would you do? (choose 1)
Escalate antibiotics to Meropenem
Change Vancomycin to Daptomycin
Change IV Cefepime to IV Tazocin
Add IV Caspofungin
Start Ibruprofen
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IDSA Guidelines:
Neutropenic Fever

Q7c: In your last dream, before you woke from all your nightmares, Mdm Ang was
noted to have a catheter-related line infection. Which are the microorganisms, if
growing from the line, do NOT require you to remove the line? (Choose 1)
Staphylococcus aureus
Pseudomonas aeruginosa
Candida
Staphylococcus haemolyticus
Mycobacteria
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IDSA Guidelines: CENTRAL LINE ASSOCIATED
BLOOD STREAM INFECTION
Recommendation
■ Differential time to positivity (DTP) >120 min of qualitative blood cultures performed on specimens
simultaneously drawn from the CVC and a vein suggests a central line–associated blood stream
infection (CLABSI) (A-II).
■ For CLABSI caused by S. aureus, P. aeruginosa, fungi, or mycobacteria, catheter removal is
recommended in addition to systemic antimicrobial therapy for at least 14 days (A-II). Catheter
removal is also recommended for tunnel infection or port pocket site infection, septic thrombosis,
endocarditis, sepsis with hemodynamic instability, or bloodstream infection that persists despite >72
h of therapy with appropriate antibiotics (A-II).
■ For documented CLABSI caused by coagulase-negative staphylococci, the catheter may be retained
using systemic therapy with or without antibiotic lock therapy (B-III).
■ Prolonged treatment (4–6 weeks) is recommended for complicated CLABSI, defined as the presence
of deep tissue infection, endocarditis, septic thrombosis (A-II) or persistent bacteremia or fungemia
occurring >72 h after catheter removal in a patient who has received appropriate antimicrobials (A-II
for S. aureus, C-III for other pathogens).

LEARNING POINTS
SKILLS
1.

Evidence-based medicine: to use your clinical reasonining and
understand of evidence

2.

Synthesis of information and generating a list of problems

3.

Approach to clinical questions

CONTENT
1.

Neutropenic Sepsis

2.

INFECTIONS IN AN IMMUNOCOMPROMISED HOST

THANK YOU
Any Questions?
Evelyn Wong

