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PREFACE BY PIONEERS 
Dear M2s, 
 
The Pathology, Microbiology, and Pharmacology that constitute preclinical medicine can often 
be an overwhelming information overload; there are many details to study and it is easy to miss 
the forest for the trees. Opportunities to apply what you have learnt are not bountiful. Yet it is 
important to learn these basics well, for they are the foundation of your future clinical learning 
and subsequently practice. This set of cases attempt to show you see the links between the 
various preclinical subjects, and apply it to a clinical context. We hope that this will help you to 
go beyond simply memorizing theory knowledge, to instead appreciate important concepts and 
better understand presentations of disease. 
 
You may be more familiar with going from disease names to their pathologies and management, 
as opposed to starting with symptoms and then identifying the disease. The former is how 
preclinical lectures traditionally teach, but the latter is how patients present in clinical practice. 
We have attempted to emulate the latter. Just as how each patient comes in with a story and 
not a diagnosis, each case is given a storyline, and symptoms in place of a diagnosis – until you 
make the diagnosis yourself (it’s your turn to be Dr. House). Case history is sequentially revealed, 
so do answer each question as it appears, before moving on to subsequent parts of the case.  
 
With much help from your immediate seniors and the faculty, we have put together six small-
group sessions during which your seniors discuss these cases and related topics with you. Each 
session covers content taught up to that point. Please attempt the cases before the session. We 
hope that this will also help to build up a culture of peer teaching and mentorship within the 
school, which is of benefit to both juniors and seniors. 
 
We wish to thank the following people who have made invaluable contributions to this effort:  
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A/P Benny Tan 
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Dr Pang Yin Huei  
Dr Wang Shi 

Overall Guidance 
Prof Hooi Shing Chuan 
A/P Lau Tang Ching 
Prof Rajendran 
Prof Lim Tow Keang 
 
Cover Illustration 
Pearl Lee 
  
 

--------------------------------------------------- 
Pioneers Nigel Fong, Kennedy Ng & Eugene Gan 

YLLSoM Class of 2016 
 

Contact email: nigelfong@gmail.com 



PHASE II INTEGRATED CLINICAL CASES  PREFACE BY EDITORS AY2015/2016 

V 5.0 | AY 2017 / 2018  STUDENT ANSWERBOOK| 

 

PREFACE BY EDITORS 

AY2015/2016 
 
Dear M2s, 
 
It is with great excitement that we are ready to roll out the Phase II Integrated Clinical Cases 
programme for its second year running. Nigel, Kennedy and Eugene have done an excellent job 
with establishing the programme in its infant year of AY14/15. 
 
Your seniors of the current M3 batch are the very first to have undergone the programme both 
as mentors and mentees. Therefore we believe they will be in very good stead to lead the 
programme as mentors, blessed with the hindsight of the previous year’s experience. Your 
seniors will have undergone an increasing number of training sessions by the Centre for Medical 
Education throughout the year, to augment their knowledge in facilitating group discussions. It 
is as such that we hope you will have positive, fruitful takeaways from this year’s iteration of the 
programme. 
 
This academic year, the 18 cases have been planned to be spread out over three core sessions: 
7-8 Oct 2015, 30 Dec 2015 and 15 Feb 2016. These sessions are timed to be held a few weeks 
prior to the respective examinations (CA1, CA2 and Pros respectively), in hopes of increasing the 
learning value from this programme. Nevertheless even with exam prep as a benefit, we hope 
it will not be the sole objective of this programme; rather we encourage everyone to draw links 
between the material presented in this casebook with their relevance to future application, and 
to strengthen the culture of peer teaching in YLLSoM. 
 
The four of us count it a humongous privilege to be actively involved in optimising this 
programme for future batches. We are extremely open to feedback – do drop us an email if you 
have any constructive feedback on any of the cases, or on how the programme is structured as 
a whole. ☺ 
 

--------------------------------------------------- 
Wilbert Ho, Edwin Loh, Yii Zheng Wei & Germaine Loo 

YLLSoM Class of 2017 
 
 

Contact email: Please email wilhohh@gmail.com (Wilbert) and edwinloh92@hotmail.com (Edwin) if you 
spot any errors or would like to add more cases for the Phase II Integrated Clinical Cases. 
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CASE 1 | THE SITTING DUCK 
[Healthcare acquired pneumonia] 

 
This is a one-day history of fever in a bedbound nursing home resident. Infection is, of 
course, the most likely cause of fever. She is likely septic and does fit the definition of 
SIRS. Drowsiness is a warning sign. 
 

Systemic inflammatory response syndrome (SIRS): 2 or more of  

• Temperature >38°C or <36°C 

• Heart rate >90 beats/min 

• Respiratory rate > 20 breaths/min or PCO2<30 mmHg (due to respiratory overdrive) 

• White cell count >12x109/L, <4x109/L or >10% immature forms 
Sepsis = SIRS + documented infection 

 
 
Q1.  What are some likely sources of Mdm Ruo’s infection?  
 
Many alarm bells should have started ringing by now.  In particular: 

• Pneumonia – very common. There is also some suggestion of dysphagia (force-
feeding, choking) which can be a sequelae of stroke, and might lead to aspiration 
pneumonia. 

• UTI – also very common, and (potentially) catheterization increases risk. 

• Skin and soft tissue infection – with poorly-controlled longstanding diabetes, 
there is high risk of neuropathic foot ulcers which can become infected. 
Furthermore, with apparently substandard care at this nursing home, she would 
be predisposed to pressure sores. 

 
 
Q2.  For each source identified in Q1, what are the likely causative organisms? 
 
[Comment] This question is a chance to teach the thought process behind answering 
such questions – this is probably even more valuable than getting the answer!  
 
Initial thoughts probably center around likely sources. Then individual causative 
organisms associated with each source:  

• Pneumonia: this is really nosocomial pneumonia. Bacterial causes – 
Streptococcus pneumoniae, Haemophilus influenza, Staphylococcus aureus, 
Klebsiella pneumoniae, Pseudomonas aeruginosa and other gram negatives. 
Viral causes – influenza, parainfluenza, RSV, adenovirus. 

• UTI: E. coli but with a history of catheters she may have had multiple courses of 
antibiotics and so have bred more resistant strains and other bacteria, including 
Klebsiella, Enterobacter, P. aeruginosa and Candida (a yeast). 

• SSTI: Staphylococcus aureus, Streptococcus pyogenes, anaerobes (likely mixed). 
Examine first as the common SSTI can be excluded by examining. 

M3 Pointer IM 
Are you aware of 
the criteria for the 
following terms? 

 
- SIRS 
- Sepsis 
- Severe sepsis 
- Septic shock 

M3 Pointer IM 
Are you aware of 
the criteria for the 
following terms, 
and why it is 

important to 
differentiate them 
from community 
acquired 
pneumonia (CAP)? 
 
- Healthcare 
acquired 
pneumonia 
(HCAP) 
- Hospital 
acquired 
pneumonia (HAP) 
- Ventilator 
acquired 
pneumonia (VAP) 
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Go beyond these initial thoughts – consider the context. This is a diabetic in a nursing 
home. For instance, for pneumonia, some further considerations are. 

• Common things are common: commonest causes are S. pneumoniae / influenza 

• Consider environment-specific factors: e.g. in a nursing home where residents 
go in and out of hospital, drug-resistant organisms can spread 

• Consider patient-specific factors: this is a diabetic which predisposes to 
infection, diabetics are uniquely vulnerable to Klebsiella pneumoniae. If there is 
aspiration (again, common in nursing home patients) you can get GIT  
organisms e.g. E. coli, anaerobes.  

 

 
Q3.  Apart from infection, what other important causes of fever you should consider 

in Mdm Ruo?  
 
With a one-day history, malignant and autoimmune disease is less likely, and there is no 
history to suggest an allergic drug reaction. Dengue may still be considered in view of 
current outbreaks. The one non-infective cause that must still be considered, especially 
in view of tachycardia and tachypnoea, is DVT/PE which does cause fever – this is a 
bedbound lady at high-risk for DVT. 
 
Approach to Fever: 

 
 
*It is still important to consider the clinical context (eg. chronicity of fever, presence of 
associated symptoms). 
*Infective: After determining the likely system involved, think next of the likely 
organisms based on the clinical situation (demographics, immunological status etc.) 
 



PHASE II INTEGRATED CLINICAL CASES  CASE 1 | THE SITTING DUCK 

V 5.0 | AY 2017 / 2018  STUDENT ANSWERBOOK| 

 
Q4.  Interpret the physical signs. What is the likely clinical diagnosis? 
 
Likely right lower zone pneumonia. Lung parenchyma (air) is replaced with dead bacteria 
and neutrophils (solid i.e. consolidation), so there is reduced air entry and dullness to 
percussion. Bronchial breath sounds arise because solid transmits sounds better than 
air, so in this case sounds from the trachea and bronchial tree are transmitted through 
the consolidation. With reduced surface area for gas exchange, and a lung that is harder 
to inflate, it is no wonder that she is in respiratory distress e.g. with prominent use of 
sternocleidomastoids. 
 
Calves supple mean DVT is less likely (DVT would cause a swollen tender leg) so a clot 
thrown off into the lung (PE) is less likely.  
 
 
Q5.  The CURB-65 score grades the severity of this diagnosis; the risk of death 

increases with a higher score. In brief, what is the purpose of using such scoring 
systems? (You need not know details of this scoring system)  

 
The purpose of this question is not to teach the CURB-65 score, but to reflect on the 
purpose of clinical prediction rules. The idea is that such scoring reflects severity and 
help to guide management – which patients can be managed outpatient, which must be 
admitted, and which to send to ICU. Of course, it is no substitute for clinical judgement! 
 
 
Q6.  Name one other important blood test that needs to be done. 
 
Blood cultures x2 sets. (We can also order urine antigen tests for Legionella and S. 
pneumoniae).  
 
Futher note: Any older adult with a LRTI must make TB flit through your mind! The family 
member’s history is short … but is it reliable? 
 
 
Q7.  Interpret the laboratory investigations and write down a diagnosis. 
 

• Raised total whites – immune response to infection. This will be neutrophil 
predominant in bacterial pneumonia. 

• CXR – right sided lobar pneumonia 

• Gram stain – Streptococcus pneumoniae 
 
Diagnosis: pneumococcal pneumonia 
 
 
 

M3 Pointer IM 
Do you know the 
five components 
of the CURB-65 
score, and how it 
influences 
management? 

M3 Pointer IM 
What invx would 
you order to work 
up a suspected 

DVT? How about a 
PE? Do you know 
Well’s score for 
PE? 

M3 Pointer IM 
Do you know how 
to take a blood 
culture? How are 
the steps different 
from a typical 
venepuncture, say 
for FBC? 
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Q8.  What antibiotics will you use for Mdm Ruo? Explain your answer. 
 
If active management is chosen, the mainstay is of course antibiotic treatment, in this 
case IV antibiotics since she is septic. Given a clear gram stain – can use penicillin or 
ceftriaxone, then oralise to oral amoxycillin when appropriate. 
 
The thought should come to mind that she is a nursing home resident so there may be 
drug resistance. 

• If you are sure it is S. pneumoniae, these beta lactams are fine. The resistance 
mechanism in S.pneumoniae does not involve beta lactamases so combinations 
such as co-amoxiclav and pip-tazo don’t help. All pneumococcal infections other 
than meningitis appear to respond to currently recommended doses of beta-
lactam antibiotics. 

• Antibiotics active against resistant organisms (e.g. piperacillin/tazobactam, 
ceftazidime) can be useful if you don’t have a gram stain typical of S. pneumoniae 
and want broad cover. 
 

Q9.  What might be a reason to add gentamicin for Mdm Ruo? 
 
Aspiration risk due to stroke and difficult feeding – potential gram negative organisms 
in addition to the usual causes of pneumonia.  

 
Note: many people don’t like gentamicin for LRTI as they think it does not reach good 
concentrations in lung tissue.  
 
 
Q10.  What are the side effects of gentamicin? 
 
Main side effects are nephrotoxicity, ototoxicity. When thinking about side effects of a 
drug, consider type A (dose dependent, predictable side effects e.g. nephrotoxicity, 
ototoxicity) and type B (idiosyncratic, non-dose dependent e.g. hypersensitivity) effects. 
 
 
Q11.  How would you monitor a patient on gentamicin? 
 

• Nephrotoxicity – monitor renal function tests e.g. urea, electrolytes, serum 
creatinine 

• Ototoxicity – perform bedside hearing and vestibular assessments, audiometry, 
nystagmometer. (This is taught but does not happen in real life, only after 
someone complains of a problem... as ototoxicity is not common)  

• Do therapeutic drug monitoring – sample trough levels just before a dose is 
given (i.e. when the drug concentration is the lowest) – these troughs should 
not be rising. Rising troughs mean that the drug is accumulating (think: 
gentamicin is renally excreted, so if it has caused nephrotoxicity, it may 
accumulate) 
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Q12.  What has most likely happened? 
 
She is progressing into shock. Widespread release of inflammatory mediators causes 
peripheral vasodilation, decrease in systemic resistance, hence decrease in BP (BP = CO 
x SR). 
 
The effusion is a parapneumonic effusion, but may also be empyema.  
 
Q13.  Is her pleural effusion a transudate or an exudate? Explain the pleural fluid 

analysis results. 
 
This is an exudate.  
 
Causes of pleural effusion: 

• Exudate – due to inflammation, usually (but not always) unilateral. EG: 
malignancy, TB, parapneumonic 

• Transudate – due to increased capillary hydrostatic pressure or decreased 
oncotic pressure, often bilateral. EG: congestive cardiac failure, fluid overload in 
renal failure, hypoalbuminaemia in chronic liver disease or nephrotic syndrome. 

 

Biochemical results: 
• Cellularity: high in exudate (local inflammation) , low in transudate (no 

inflammation) 

• LDH: this is an intracellular enzyme, released when cells are lyzed. Hence 
inflammation, cell death causes raised LDH – this is exudate.  

• Protein is high in exudate, low in transudate 

• Glucose: consumption in exudative causes (by neutrophils, bacteria) 

• Light’s criteria uses LDH and protein to distinguish exudate vs transudate (don’t 
need to discuss at M2 level). 

 
 
Q14.  How would you answer Mdm Ruo’s daughter?  
 
Certainly! Vaccine for Influenza and Pneumococcus are both recommended in older age 
groups! 

M3 Pointer IM 
Do you know the 
three components 
of Light’s criteria? 
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CASE 2 | A TURN FOR THE WORSE 
[Dengue fever] 

 
This case is a good opportunity for seniors to help link immunology & general pathology 
with a clinical scenario, two topics that can be easily thrown out of the window in M3 if 
you don’t make an effort.  
 
For example: 

1. What is the link between inflammation/cytokines and dengue shock syndrome? 
How does large amount of cytokine release precipitate shock?  

2. Not all bacterial illnesses give rise to a neutrophil predominant picture. Some 
bacteria are slow growing and predominantly intracellular so the predominant 
immune response is cell mediated adaptive immunity (mainly lymphocytes, 
macrophages)  

 
 
Q1.  What are some causes of acute fever and rash? 
 
A wide differential! Remember that fever is a marker of inflammation; causes of fever 
can be divided into infective, inflammatory (e.g. autoimmune, allergy), and malignant. 
 
A nonexhaustive list (there are many others): 

• Viral: measles, rubella, chickenpox, exanthem subitum (HHV 6), erythema 
infectiosum (fifth disease, parvovirus B19), EBV, dengue, HIV 

• Bacterial: Meningococcus, scarlet fever (certain strains of Streptococcus), 
mycoplasma, rickettsia, disseminated gonococcal infection 

• Parasitic: not as common.  

• Noninfective: drug allergy, kawasaki disease  
 
 
Q2.  How would you distinguish between these causes? 
 
The goal of this question is really to introduce the clinical approach. The diagnosis can 
be made based on history, physical examination, and lab investigations. Age of patient 
is important – the viral exanthems are more common in childhood. 
 
History 

• Characteristic of rash – duration, distribution, blanching or not 

• Associated symptoms – e.g. URTI symptoms (nonspecific), muscle aches 

• Exposure – mosquito bites, overseas travel (e.g. ticks causing rocky mountain 
spotted fever etc. are present in the US), contact history (VZV) 

• Past medical history – previous chickenpox infection? Immunocompetent or 
immunocompromised state 
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• Vaccination history – MMR, VZV 
• Medication history – any possible drug allergy?  

 
Physical exam 

• Characteristics of rash – e.g. purpura suggests meningococcus, petechiae 
dengue. Papulovesicular in various stages of development and crusting suggests 
VZV, and widespread scarlet rash with circumoral pallor - scarlet fever. Maculo-
papular is nonspecific. [Goal is to communicate the idea that the pattern of rash 
is often characteristic, not so much to talk abt specific rashes].  

• Other signs – e.g. hepatosplenomegaly in infectious mononucleosis (EBV), 
dengue, Koplik spots in measles 

 
Laboratory investigation 

• FBC for raised WBC, neutrophil dominant suggests bacterial, lymphocyte 
dominant suggests viral. Neutropenia is a possible observation especially for 
intracellular replicating organisms e.g. dengue, scrub typhus, or in 
immunocompromised individuals. Lymphopenia may be observed in 
autoimmune disorders like SLE.  

• Immunoflorescence of fluid from vesicles to detect microbial antigen 

• Serology: dengue IgM (recent infection), dengue NS1 antigen 

• PCR to detect microbial nucleic acids in early infection 
 
 
Q3.  What is the most likely diagnosis? 
 
Dengue fever. 
 
 
Q4.  What has developed now? 
 
Dengue shock syndrome and dengue haemorrhagic fever. Acute abdominal pain is a 
frequent complaint shortly before onset of shock 
 
 
Q5.  Is this likely to be the first time Ravi has acquired this condition? 
 
No. Primary or first dengue infection is usually milder and does not lead to dengue shock 
syndrome. DSS is seen in infants <1 yr who still have maternal Ab, and mainly in older 
patients who are being infected with a second dengue serotype. A second infection is 
usually more severe because of immune enhancement: IgG antibodies formed during 
the 1st infection are cross-reactive but non-neutralizing. Immune complexes are 
internalized by phagocytes, which are activated to release excessive pro-inflammatory 
cytokines. Meanwhile the dengue virus continues to replicate inside the monocytes. 
 
 

M3 Pointer IM 
What are the 
classical FBC 
findings of dengue 
fever? (for TW 
and platelets) 

M3 Pointer IM 
Have you seen the 
typical dengue 

rash with ‘islands 
of sparing’ in the 
wards yet? 

M3 Pointer GS 
What types of 
shock do you 

know?  



PHASE II INTEGRATED CLINICAL CASES  CASE 2 | A TURN FOR THE WORSE 

V 5.0 | AY 2017 / 2018  STUDENT ANSWERBOOK| 

Q6.  How should Ravi be managed? 
 
Management is supportive, and to correct plasma leakage into extravascular space (e.g. 
pleural effusion, ascites)  

• Close clinical monitoring of vital signs e.g. HR, BP, urine output 

• Regular monitoring of hematocrit, platelet count 
• Correction of plasma leakage by volume expansion – e.g. IV normal saline, 

plasma 

• KIV platelet infusion if platelets are very low 

• Management of other complications e.g. acute kidney injury, etc 
 
 
Q7.  What do you tell him? 
 
Now this is a common situation – patients with viral illnesses asking for antibiotics.  
 
You should explain that dengue is a viral illness and will not respond to antibiotics, which 
treat bacterial infection. Prescribing unnecessary Abx may cause side effects encourages 
the development of multi-resistant bacteria. 
 
 
Q8.  Which blood test would provide confirmation that he has mostly recovered and 

is safe for discharge? 
 
Platelet count and hematocrit have returned to normal.  
(In practice, patients are discharged if platelets > 70, 000, are on a rising trend, and 
patient is well – exact cutoff differs according to clinician) 
 
 
Q9.  What are the public health implications of Ravi’s diagnosis?   
 
Obviously, dengue is mosquito-bourne and transmissible by Aedes aegypti 

• Implication for the patient: It is a notifiable disease, should be careful to avoid 
mosquito bites while sick so as to prevent transmission 

• Vector control at source is important. Construction workers have high risk of 
exposure, both in their workplace and in dormitory accomodation – cases need 
to be tracked so that clusters of cases can be identified and mosquito vector 
source control measures (e.g. fogging, inspections) carried out to prevent further 
transmission. 
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CASE 3 | SHAKE YOUR BODY 
[Meningitis] 

 
 
Q1.  What is Michael’s ‘jerking’? 
 
This is a generalized tonic-clonic seizure 
 
 
Q2.  Describe the clinical presentation of meningitis in (i) young children (ii) adults. 

Briefly explain the pathophysiology that gives rise to this presentation. 
 
(i) In young children, meningitis often presents non-specifically e.g. with irritability, 
lethargy, poor feeding, vomiting. This is because preverbal children cannot complain of 
‘headache’ or other localizing signs. A high index of suspicion is hence required. There 
may be a tense fontanelle (“soft spot”) if this has yet to close. 
 
(ii) Older children and adults may have more specific localizing signs. 

• An older child or adult may report headache and photophobia. Headache arises 
due to irritation of the dura which receive somatic sensation, photophobia due 
to irritation of the optic nerve 

• Due to cerebral depression, there is often drowsiness or loss of consciousness 

• Vomiting may be prominent due to irritation of the hypothalamus 

• Fever is usually present but can be absent in the immunosuppressed. 
 
 
Q3. What physical signs are associated with meningitis? 
 
Signs of meningism – elicited by manoeuvers that stretch the inflamed meninges 

• Neck stiffness  

• Kernig’s sign: bend thigh at hip and ankle at 90°, then extend knee. If there is 
pain, Kernig’s is +ve, indicating dural irritation 

• Brudzinski’s sign: lie patient on couch. If lifting the head off the couch causes 
involuntary leg flexion, sign is +ve 

Note – meningitis is not the only cause of meningism, anything that causes irritation of 
the meninges can give these signs e.g. subarachnoid haemorrhage. 
 
Signs of meningococcaemia: non-blanchable purpuric rash (early rash may be macular, 
at this stage still blanchable) 
 
 

M3 Pointer PAE 
What history 

would you take 
for a first seizure 
in a child? What 
would you look 
for on physical 
exam? What are 
the ‘red flags’ to 
be aware of? 

M3 Pointer PAE 
What are the 
common 
etiologies of 
seizures in 
childhood? (Note 
that meningitis is 
a rare cause!) 
What other 
conditions may 
give rise to 
seizures in 
adulthood? 
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Q4. What are the most likely causative organisms? Stratify your answer by age and 
risk groups. 

 

• Newborn: E. coli, Group B beta haemolytic Streptococcus, Listeria 

• Infant and child: Meningococcus, S. pneumoniae, H. influenzae, Enterovirus 
(common in children – usually less serious) 

• Older child and adult: Meningococcus, S. pneumoniae 

• Elderly: as for adult, plus Listeria 
 
Special populations: the above, plus –  

• Subacute / chronic: TB and Cryptococcus (other fungi are very rare) 

• Immunocompromised: TB, cryptococcus 

• Post-neurosurgical: MRSA, hospital-acquired infections - Enterobacteriaceae, 
Pseudomonas aeruginosa, etc 

• Implant associated: Early – S. aureus (maybe MRSA), coagulase-negative 
Staphylococcus, Corynebacteriae; Later - coagulase-negative Staphylococcus, 
Corynebacteriae, Propionibacteriae. 

 
 
Q5.  What is the likely causative organism in this child? 
 
Meningococcus (in view of rash) 
 
 
Q6. What is a lumbar puncture? Why is it performed, and what tests would you 

request? 
 
LP involves insertion of a needle in the midline of the back, between the lumbar 
vertebrae L4/5 or L5/S1, through the dura and arachnoid into the subarachnoid space, 
followed by aspiration of CSF. It can be performed for diagnostic or therapeutic purposes 
– in this case to obtain CSF fluid for diagnostic analysis and culture. 
 
You would initially request: CSF cell count & differential, glucose, protein, gram stain & 
culture, with blood glucose taken at the same time (for comparison)  
 
 
Q7.  Apart from lumbar puncture, what other investigations should be performed? 
 
Many other investigations need to be done to workup a seizure but for M2 purposes the 
key microbiological investigations are  

• Blood cultures 
• Full blood count for raised total whites 

• CRP 
 

M3 Pointer IM 
Are you aware of 
the common 
indications and 
contraindications 
for a lumbar 

puncture? 
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Once cell count, protein and glucose are known, further choices can be made. e.g.  

• Throat swab for the meningoocccus (he had penicillin so the CSF may be culture 
negative).  

• Urinary S. pneumoniae antigen test  

• If the CSF parameters suggest viral aetiology, then PCR on CSF. 
 
 
Q8.  What initial antimicrobial therapy would you start? 
 
Traditional teaching: Ceftriaxone. Penicillin also suitable but some S. pneumoniae 

strains have decreased susceptibility. Some prescribe steroids with antibiotics, this has 
been shown to reduce deafness after the neonatal period.  
 
But some S. pneumoniae are no longer ‘S” to ceftriaxone. Usual protocol now is  
Vancomycin plus ceftriaxone until the susceptibility shows ‘S” to Ceftriaxone or 
penicillin, then adjust. 
 
 
Q9.  What information does the lumbar puncture reveal? Interpret the results. 
 
Inflammatory process (turbid, raised WBC, high protein), likely bacterial (neutrophil 
dominant). CSF glucose is consumed due to bacterial growth and neutrophil activity. This 
points to bacterial meningitis. Compare: 
 

 Normal Bacterial TB, fungi Viral 

Appearance Clear Turbid Fibrin Clear 

WBC  < 5/mm3 ↑↑ ↑ ↑ 

WBC Diff  Neutrophil 
dominant 

Mononuclear 
dominant 

Mononuclear (or 
neut early) 

Protein 0.2-0.4g/L ↑ ↑↑ in TB n 

Glucose 1/2  - 2/3  

of plasma 
< ½ plasma  < ½ plasma >½ plasma 

 

 
 
Q10.  What do you expect on the gram stain of cerebrospinal fluid? 
 
Gram negative diplococci and neutrophils. 
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Q11.  Did the GP do the right thing? How might the GP’s intervention affect your 
investigation results?  

 
Yes, GP did the right thing. This is partially treated meningitis, so there may be raised 
WBC on the CSF but negative cultures. Treat as meningitis since there is clinical 
suspicion. 
 
 
Q12.  Apart from treating Michael, is there anything else that needs to be done? 
 
Prophylaxis for close contacts (sister, parents) – e.g. rifampicin and  
Vaccination – see later. 
 
 
Q13.  What are the potential long-term sequelae? 
 
Brain damage – cerebral palsy, seizures (due to localized area of damage) 
Cranial nerve damage – deafness,  
Hydrocephalus – due to blockage of ventricular outlets by fibrin 
 
 
Q14.  How do you advise Mrs Jackson regarding vaccination? 
 
Vaccination is available against the commonest causes of meningitis: 

• S. pneumoniae (multivalent conjugate or polysaccharide vaccines) 

• N. meningititis groups A, C, Y, and W-135 (polysaccharide and conjugate vaccines 
available).  

• H. influenzae type B (conjugate vaccine) 
 
For Singapore – Pneumococcal conjugate vaccine is in the childhood immunization 
schedule. Hib has been part of the routine schedule from 2013 onwards. Older Adults 
can receive the S. pneumoniae polysaccharide vaccine. The meningococcal vaccines are 
given to high risk groups. 
 
If Michael had received the conjugate pneumococcal vaccine + the Hib vaccine, would 
he still have been at risk of meningitis?  

• Vaccination dramatically reduces risk 

• However risk is not zero as not all organisms and strains are covered – 
meningococcus vaccine is not routine for singapore children, the S. pneumoniae 
vaccine does not cover all serotypes, and non-type b H. influenzae is not covered. 
There is also the risk of vaccine non-response. 

• On the whole, benefits outweigh risks. Certainly, he and his sister should both 
receive the recommended childhood vaccination if they have yet to!  

 

M3 Pointer PAE 
Are you familiar 
with Singapore’s 
National 
Childhood 
Immunisation 

Programme? (To 
be more specific: 
which vaccines are 
given, and at what 
intervals) Which 
of these vaccines 
are compulsory by 
law? 
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Re vaccines that do not work well in <2 year olds: this refers to the polysaccharide 
vaccines which do not work well in <2 year olds. Polysaccharide is a T-independent 
antigen that activates B-cells directly by cross-linking B cell receptors. However children 
<2 do not generate T-independent responses well, so they respond poorly to 
polysaccharide vaccines. Hence conjugate vaccines are used. The polysaccharide of 
interest is covalently linked to a peptide (commonly tetanus toxoid), allowing for 
generation of T-dependant responses. T-dependant responses require antigen 
endocytosis and presentation of peptide on MHC class II molecules to T helper cells, 
which generates affinity maturation and memory; polysaccharide antigens are not able 
to be processed like this.  
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CASE 4 | YOUNG AND INVINCIBLE 
[HIV] 

 
Q1. Based on the given history, what are the possible differentials for the 

symptoms Jack is experiencing?  
 
Suggested answers  
(Answers are only a brief guide, any answer is a good answer as long as it can be 

justified) 
The clinical picture is that of multiple foci of infection, including patchy bilateral 
pneumonia, septic arthritis, as well as Janeway lesions and splinter haemorrhages 
suggestive of infective endocarditis – all of which developed simultaneously. It is 
statistically unlikely that he develops 3 separate pathologies at the same time – you 
must look for an underlying cause. 
 
Differentials can either be causes that link all the symptoms:  
Infective endocarditis, disseminated gonococcal arthritis, disseminated tuberculosis 
 
Or differentials to each symptom but must be relevant to the case, the idea is to 
determine the cause behind each of Jack’s symptoms and think why these 3 conditions 
are present in 1 patient. 
 
SOB/cough: Infection (Pneumonia, TB, bronchiectasis) 
Fever: Infection, Drugs 
Knee pain: Trauma, infection (Septic arthritis) 
 
 
Approach to the question 
There are 2 approaches to this question. The first involves pattern recognition of the 
condition, this is what we call systems 1 thinking where the thought process is 
automonic, fast and unconscious and is based on instinct (Example: With the symptoms 
of low grade fever, night sweats and hemoptysis our instant thought process would be 
TB). This approach is for those who have more exposure and experience and is useful in 
generating your first few differentials.  
 
However, for conditions we might not know we can use systems 2 thinking which is 
slower but deliberate and effortful. This approach can be used for any condition and for 
anyone regardless of experience and is used to supplement systems 1 thinking. Here we 

can formulate our own approach and piece the puzzle together slowly bit by bit. This is 
similar to how clinicians take history; i.e by slowly eliminating differentials and going 
through their algorithm (Shown below) We have 3 main symptoms to make sense of, 
fever, shortness of breath/cough and joint pain.  
 

M3 Pointer IM 
Systems 2 thinking 
is what we need 
when taking 
history from 
patients. Always 
work from a main 
presenting 
symptom and rule 
out differentials 
accordingly based 

on what is 
different between 
the conditions. 
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The approaches are as below with approach to fever in case 1 answers(Use your own 
discretion to determine how far you want to go but the idea is to try to bridge the 3 
presenting symptoms to 1 diagnosis and show how approaches work) 
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Overall, at the end of the day, it is about overlapping the 3 approaches and finding the 
common areas that can explain all the symptoms with 1 diagnosis which is the focus of 
this question. 
 
 
Q2.  With the above differentials and physical signs, suggest the most likely 

condition Jack is suffering from and identify the most likely pathogen. 
 
Clinical features are suggestive of infective endocarditis. Infective endocarditis is divided 
into acute and subacute. Acute endocarditis mainly occurs in normal hearts and is due 
to Staph aureus. Subacute endocarditis occurs mainly due to infections by low virulence 
bacteria (e.g. Strep viridans) colonizing a previously abnormal heart e.g prosthetic 
valves, damaged valves due to previous rheumatic heart disease. In this case, acute 
endocarditis is suspected and Staph aureus is the most likely pathogen. 
 
What then is the source of S. aureus? As you know, S. aureus frequently colonizes the 
skin – how did it get into the heart? The answer lies in the social history. This is a rich, 
wild, unsupervised young adult who takes extensive risk (speed races) and throws 
‘boisterous’ parties – a perfect demographic for drug abuse. He is likely an IV drug 
abuser, and his multiple infective foci due to seeding of S. aureus in the bloodstream 
from non-sterile injection technique. Very often there is a right-sided valve lesion which 
sends off showers of septic emboli into multiple tissues. 
 
 
Q3.  What important laboratory test must be performed?  
 
Important to obtain blood specimens for bacteria culture before starting IV antibiotics. 
Antibiotics may need to be adjusted when culture results are out. 
 
 
Q4.  What are some antibiotics that can be used to treat this pathogen?  
 
MSSA : IV Cloxacillin (or other staphylococcal-specific penicillin) 
 : IV vancomycin if allergic to penicillin 
MRSA : IV vancomycin 
 
Extended therapy is usually needed, e.g. 4 weeks. 
 
Gram-negative bacteria are less likely in this context, but otherwise gentamicin would 
also cover for gram negative bacteria.  
 
 
 

M3 Pointer IM 
Some OSCE pimp 
questions related 
to IE are… Are you 
aware of the Duke 
criteria for IE 
diagnosis? What 
are the current 
guidelines for IE 
prophylaxis (which 
patient groups; 
which 
procedures)? 
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Q5.  What are some other infections that Jack should be screened for, and what 
screening tests are done for these? 

 
IVDU are at high risk of blood-borne viruses  

• Hepatitis B – HBsAg, PCR 

• Hepatitis C – HCV PCR 
 
If you suspect high-risk sexual behaviour – he is also at risk of gonorrhoea, chlamydia, 
syphilis, genital herpes etc.  
 
 
Q6.  What are the legal implications for Jack? 
 

• Mandatory reporting of HIV-positive test result to MOH – contact tracing will be 
done 

• He cannot donate blood 
• As part of contact tracing, to initiate informing his sexual partner (including 

spouse) of his HIV status prior to having sex; to inform all current/previous sex 
partners who are at risk of contracting HIV infection. 

 
 
Q7.  Which target cell does HIV infect, and what is its role in the immune system? 
 

• CD4+ helper T cells (may also infect macrophages).  
 
Role: 

• Recognize antigen:Class II MHC complexes bound to B cells 

• Deliever activating signals to the B cells – cytokines and cell-contact stimulation 
(CD40/CD40L) 

• Facilitates isotype switching, affinity maturation, induces memory B cell 
formation 

• Hence, HIV gradually destroys the adaptive immune response. 

• Importantly, HIV destroys the immune system’s ability to clear HIV.  
 
 

M3 Pointer IM 
Can you recall 
what the oft-
quoted risks of 
transmission via 
needlestick injury 

are for HBV, HCV 
and HIV? 
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Q8.  What is the natural history of untreated HIV infection? 
 
Describe the various clinical phases of HIV infections and AIDS: 
 
Latent period of abt 10 years – asymptomatic but virus replicates. As you know the CD4+ 
T-helper cells are the target of the HIV virus; the number of such cells gradually fall, 
further hindering the body’s ability to fight HIV.  
 
As CD4 count falls to critical levels, symptoms develop especially in full-blown AIDS 

• Opportunistic infections: zoster and CMV reactivation, candidiasis and fungal 
infections, pneumocystis jiroveci pneumonia, TB 

• Neoplasia: Kaposi sarcoma, lymphoma, cervical cancer 

• Neurological: AIDS dementia complex, sensory polyneuropathy, progressive 
multifocal leucoencephalopathy 

• GIT: Wasting, diarrhoea 
 
Severity of opportunistic infections and symptoms is dependant on the CD4 count. As 
the CD4 count falls below 500, there are minor mucocutaneous manifestations and 
recurrent URTIs. Further decline causes more advanced symptoms e.g. chronic 
diarrhoea, TB. AIDS is defined with a CD4 count <200 and presence of AIDS-defining 
illnesses e.g. toxoplasmosis, candidiasis, atypical disseminated mycobacteria, etc 
 
 
Q9.  Broadly, what drugs are given for HIV infection? 
 
Categories of antiretroviral agents include: 

• Nucleoside reverse transcriptase inhibitors (nRTI) e.g. lamivudine, zidovudine 

• Non-nucleoside reverse transcriptase inhibitors (nnRTI) e.g. efavirenz, 
nevirapine 

• Protease inhibitors (PI) e.g. indinavir, saquinavir 
 
Considerations 

• Antiretroviral therapy is usually given as a 3-drug therapy to minimise risk of 
resistance developing – this is usually (2 nRTI + PI) or (2 nRTI + nnRTI) 

• Good compliance is important for efficacy and to prevent resistance 

• Beware of drug interactions e.g. herbs, TCM.  

• Follow-up by monitoring viral load, CD4 counts, and for drug toxicity. 
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Q10.  From your understanding of immunology, what are some considerations for 
vaccinations for HIV positive individuals? How would you advise Jack? 

 
This question is specifically on HIV+ individuals but the principles often apply to 
immunodeficient individuals in general.  
 
On one hand, HIV+ individuals have compromised immune responses and in particular 
memory B and T cell formation is hindered due to the lack of Th cell help – hence 
vaccines are less immunogenic. Much depends on the current CD4 count. The higher the 
CD4 count, the more immunogenic the vaccine. Live vaccines (MMR, VZV, yellow fever, 
BCG) should not be administered to the severely immunosuppressed e.g. CD4 < 200 
cells/microliter 
 
On the other hand, this means that it is even more important for HIV+ individuals to be 
protected. Inactivated vaccines recommended for the general population (influenza, 
TdaP, HPV vaccine in young girls) should be given since even seasonal influenza can be 
catastrophic. HIV infection itself is an indication for Hep B vaccination as this group is at 
greater risk due to sexual or IVDU activity. Pneumococcal vaccine is also advised. In 
general children with HIV should receive all standard childhood vaccines as long as their 
CD4 counts remain above 200 cells/microliter 
 
 
USA guidelines: http://www.aidsinfo.nih.gov/contentfiles/Recommended_Immunizations_FS_en.pdf 
Further reading: UNAIDS website www.unaids.org/en 
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CASE 5 | MATCH MADE IN HEAVEN 
[Renal transplant] 

 

Q1. What is HLA typing? 
 
The human leukocyte antigen (HLA) genes encode for HLA aka MHC Class I and II proteins. 
There is huge genetic diversity of HLA alleles. It is the major antigenic target of graft rejection 
(think of it as – instead of seeing a foreign peptide on an MHC, the immune system sees a 
non-self MHC and responds against it).  
 
HLA typing is performed to characterize the HLA alleles present in the donor and recipient. 
The greater the number of matched alleles, the lower the chance of acute graft rejection. 
 
 
Q2.  What is this latent infection and what can it cause? What prophylaxis might she be 

given? 
 
CMV. This can cause pneumonitis, hepatitis, colitis, retinitis, nephritis. Prophylaxis is with 
ganciclovir, valcyclovir, foscarnet. 
 
 
Q3. What lifelong medication does Audrey have to be on? Provide examples. 
 
Immunosuppressive agents.  

• Calcineurin inhibitors e.g. cyclosporin, tacrolimus 

• mTOR inhibitors e.g. sirolimus 

• Anti-metabolites e.g. mycophenolate 

• Corticosteroids e.g. dexamethasone, prednisolone. 
 
Q4.  What are the consequences of failing to take these medicines? Briefly describe the 

mechanisms involved. 
 
 
Graft rejection, mediated by: 

• Acute rejection: Cytotoxic T-cells against the allograft cause cellular damage through 
perforins, granzymes, or Fas/FasL apoptosis. B cells (with T helper aid) produce 
antibodies against the cells, leading to damage via antibody-effector mechanisms e.g. 
complement activation and membrane attack complex formation. 

• Chronic rejection: CD4 T-cells activate macrophages by releasing IFN-gamma, leading 
to secretion of cytokines which stimulate proliferation of fibroblasts and vascular 
smooth muscle cells, causing fibrosis & graft atherosclerosis.  

Q5.  Why do these mechanisms not occur to Audrey’s own kidney before she had the 
transplant? 

 
This is the phenomenon of immunotolerance. 

M3 Pointer IM 
What features of 
cyclosporin 
toxicity can you 
look out for on 
physical exam? 
What other side 
effects are there 
that don’t 
manifest on PE? 

M3 Pointer IM 
Do you know where in the abdomen a transplanted kidney is typically located? What are 
differentials for a mass at that location? What features on physical exam would suggest that 
said mass is likely to be a transplanted kidney, rather than other differentials? 
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• Central tolerance: during thymic maturation of T cells, T cells that bind to self-antigens 
with high affinity are eliminated 

• Peripheral tolerance: T cells that recognize self-antigens presented by immature DCs 
are anergised; presence of regulatory T cells  

 
 
Q6.  What is the cause of Audrey’s current presentation? 
 
Cushing’s syndrome due to chronic steroid use 
 
 
Q7.  On physical examination, what signs might you find? 
 

• Central obesity, supraclavicular fat pad, dorsal cervical fat pad (buffalo hump), moon 
face, abdominal striae 

• Thin skin, easy bruising. 

• Facial plethora, acne 
• Proximal myopathy 

 
 
Q8.  What other related symptoms could Audrey potentially complain of? 
 
Due to steroids: 

• Peptic ulcers presenting as gastrointestinal bleeding (hematemesis or malena) or 
epigastric pain. 

• Frequent infections (due to both steroids and immunosuppressants) 

• Aseptic necrosis of head of femur causing hip pain 

• Neuropsychiatric manifestations e.g. depression, psychosis, vivid dreams. 

• Occluded vision - Cataracts 
 
Other complications (asymptomatic): hypertension 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

M3 Pointer IM 
Do you know how to perform a 
Cushing’s syndrome physical 
exam? This has a good chance of 
coming out for OSCEs either as an 
isolated Cushing station, or as 
additional steps that may be 
performed in certain stations 
(e.g. RA) to check for 
complications of management. 
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CASE 6 | HUMANELY ESSENTIAL 
[Breast cancer; General pharmacology] 

 
Relevant Past-CA1 qns (qns highlighted are similar to those in this case) 
AY16/17 
Preamble: A 68 year old man was found to have a left hilar lung mass after going for a routine 
chest X-Ray. An endobronchial biopsy and an bronchoalveolar lavage was done and the 
patient was found to have a malignant tumour. In the report, the tumour histopathology is 
stated. 

A. (i) What is meant by the “histopathological type” of the tumour? [1]  
(ii) Name 2 histopathological types that is not of “small-cell” type. [2]  

B. Describe some of the features than can help to identify malignant tumour cells. [5] 
C. The patient was found to have hypercalcaemia. What is the reason behind this? Does 

this have any correlation with the lung cancer? [3] 
D. (i) what is meant by grading of a tumor [2 marks]  

(ii) what is staging? What are the parameters of staging? [1+4 marks] 
E. There is a genetic marker in a type of lung carcinoma that determines its response to 

certain chemotherapy drugs. This is an example of "personalised" chemotherapy. 
What is the genetic marker and what is the histopathological type of cancer that it is 
associated with? [2] 

 
AY15/16 
Cervical Intra-epithelial Neoplasm 

a) How are dysplastic cells morphologically different from normal cells? [3] 
b) Name the aetiological agent implicated. [2] 
c) Based on your answer in b), briefly explain the molecular pathogenesis of cervical 

cancer. [5] 
d) Name and briefly describe one strategy for the prevention of cervical cancer. [2] 
e) With the aid of a named example of a cancer, briefly describe the parameters involved 

in and the clinical importance of: [3+5] 
a. Grading 
b. Staging 

 
Additional points for discussion 

- Notable proto-oncogenes and tumour suppressor genes – their function and 
associated cancers/familial syndromes 

- Notable causative agents, genes affected and associated cancers (e.g. HBV/HCV, HPV, 
EBV, H. pylori) 

 
 
 
 
 
 
 
 



PHASE II INTEGRATED CLINICAL CASES  CASE 6 | HUMANELY ESSENTIAL 

V 5.0 | AY 2017 / 2018  STUDENT ANSWERBOOK| 

 
Q1. Clinically, how do you tell the difference between a benign and a malignant breast 

lump? What is the pathological basis for these clinical features?  
 

• Benign lump is more likely to have regular margins, malignant lump often irregular and 
craggy 

• Benign more likely soft, malignant often hard – due to stromal desmoplasia (fibrotic 
reaction to the tumor).  

• Malignant tumor may be fixed to skin or underlying structure (pectoralis muscle) due 
to invasion, while benign tumours are generally more mobile. 

• Malignant tumor may ulcerate through the skin 
 
Additional points for discussion 

- Gross differences (taken from Dr Gideon Tan’s Neoplasia 1-page summary) 

 
- Histological/cellular differences  (taken from Dr Gideon Tan’s Neoplasia 1-page 

summary) 

M3 Pointer GS 
Are you familiar 
with the three 

components of a 
‘triple assessment’ 
to work up a 

breast lump? 
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Q2.  What does ‘T3N2M1’ mean?  
 
This is the TNM staging of tumor based on tumor size and local invasion (T), nodal involvement 
(N), and the presence or absence of metastases (M). M1 is metastatic – this is a stage IV 
cancer. M2s should not need to know detailed TNM staging of individual tumors, but only the 
principles thereof. 

 
Additional points for discussion 

- Stage vs. Grade 
 
Q3. What biological changes enabled Mdm Tong’s cancer to develop from a ‘small breast 

lump’ to ‘extensive bone metastases’? 
 
Know the hallmarks of cancer: 
Six characteristics of cancer cells: (adapted from Dr Gideon Tan’s Neoplasia 1-page summary) 

1. Self sufficient in growth factors 
2. Insensitive to inhibitory signals 
3. Resistant/suppression to apoptosis 
4. Immortal due to telomerase expression 
5. Angiogenesis 
6. Able to migrate, invade and metastasize e.g. epithelial-mesenchymal transformation, 

reduction of cell adhesion 
Requires multi-step genetic alterations/mutations in oncogenes and tumour suppressors to 
overcome multiple protective mechanisms: 

(1) Cell cycle regulatory checkpoints 
(2) Tumour suppressing mechanisms  
(3) Apoptosis (cell death) &  
(4) DNA repair mechanisms  
 

Q4. What are some ways in which cancers may cause pain? 
 

M3 Pointer FM 
What points in the 
patient’s history 
would allow you 
to differentiate 
between these 
sources of pain? 
Do you know why 
it is important to 
differentiate 
between the 
different sources 
for management 
purposes? 
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A cancerous breast ‘lump’ itself does not cause pain! Pain arises when there is:  

• Local invasion into skin, bone, etc structure with somatic sensation 

• Mass effect on surrounding structure 
• Nerve compression or infiltration 

• Distant metastasis e.g. bony infiltration 
 
Relevant Past-CA1 qns (qns highlighted are similar to those in this case) 
AY16/17 
Preamble: 45 year old woman with hypertension and heart failure was prescribed Antiplatin 
(fictitious name). It is a prodrug which is converted to an active metabolite by CYP3C19, which 
irreversibly inhibits platelet receptors. Plasma half life is 6.5 hours. 
A. What possible reasons are there to explain the differences in the pharmacokinetics and 
observed effects of Antiplat? [5] 
B. What are the possible reasons to account for different effectiveness of the drug between 
individuals? [5]  
C. Assuming the patient requires a daily oral (tablet) dose of 75 mg of Antiplat, construct (with 
explanation) a dosing regime for the drug. [2.5] 
D. List the essential elements of a drug prescription for the patient until the next review 28 
days later. [7.5] 
 
AY15/16 
Patient YZ is taking 200mg of Drug X once a day for treatment of epilepsy. Drug X is eliminated 
predominantly by the hepatic route via the CYP3A4 enzyme. The metabolism of Drug X does 
not give rise to active metabolites. 

a) Define the elimination half-life of Drug X. [2] 
b) Define hepatic clearance. [2] 
c) If Patient YZ was given rifampicin (CYP3A4 inducer) together with Drug X, what is likely 

to happen to the time required for Drug X to reach steady state conc.? Explain your 
answer. [1+3] 

d) Patient YZ developed a fungal infection and itraconazole (CYP3A4 inhibitor) was given 
together with Drug X.  

a. What is likely to happen to the elimination half-life and clearance of Drug X? 
[2+2] 

b. Should the dosing regimen of Drug X be changed? If so, suggest 2 ways by 
which the dosing regimen may be changed. 

e) Drug X has an oral bioavailability of 50%. What does this indicate? Suggest four factors 
that may influence the bioavailability of X. [1+4] 

 
Additional points for discussion 

- Pharmacokinetics (what body does to drug; Conc against time) 
o Absorption 
o Distribution 
o Metabolism (e.g. DDI due to CYP inducers and inhibitors) 

o Excretion 
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- Pharmacodynamics (what drug does to body; Effect against conc.) 

o Drug-receptor interaction 
o DDI due to additive effect 

 
Dose-response (Potency vs. Efficacy) 

 
- PK/PD (Effect against time) 

 



PHASE II INTEGRATED CLINICAL CASES  CASE 6 | HUMANELY ESSENTIAL 

V 5.0 | AY 2017 / 2018  STUDENT ANSWERBOOK| 

- Important pharmacological formulas and definitions 
o Bioavailability 

 
o Clearance = (Dose*F)/AUC 
o Initial Conc. = Dose*F/volume of distribution 
o t1/2 = ln2/k (5 half-lives to reach steady state) 

 
o k = clearance/volume of distribution 

 
Q5. What are the principles behind selecting an appropriate dose of medication? Why 

can’t we give any less or any more? 
 
It’s a balance between achieving sufficient drug concentration to have therapeutic effects, 
and not having too much drug that there are significant side effects – more scientifically 
speaking, the ‘right dose’ is that between the minimum therapeutic concentration and the 
toxic dose. Thankfully, opioids have a very large therapeutic index (the window between 
these two doses). 
 
How do we know what is the right dose? Drugs come with the manufacturer’s ‘recommended 
dose’ – this is determined from drug trials and detailed pharmaco-kinetic studies. For most 
drugs we simply follow the recommended dose. For other drugs, however, it isn’t so simple.  

• Drugs like vancomycin, gentamycin: these drugs can accumulate so trough levels 
should be measured and dosing adjusted accordingly. 
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• Drugs like antihypertensives, morphine, antidiabetics: response varies and hence 
required dose varies. Response can be monitored clinically (e.g. improvement in pain), 
or objectively (e.g. BP level, glucose level) 

• In some cases, pharmacogenetic variation is important: e.g. Thiopurine 
methyltransferase (TPMT) gene testing to identify patients with mutated alleles who 
therefore are slow metabolizers of azathioprine, and more prone to side effects e.g. 
bone marrow suppression.  

 
Morphine is commonly prescribed as a baseline (5mg every 4h) with breakthroughs (5mg 
PRN) for this reason – to allow adjustment of dose to meet the patient’s needs.  
 
 
Q6. Why do you think morphine is prescribed every 4-hourly? What happens if Mdm 

Tong takes 5ml every 8 hours? 
 
Because the duration of action is 4h. If she takes 5ml every 8 hours, the morphine will wear 
off after 4h and she will be in pain. 
 
 
Q7. According to the above table, what dose of morphine ER should be given? 
 
Have to bear in mind individual dose and dosing frequency 
Total daily dose of morphine = 5 mg * 6 + any breakthroughs (none yet) = 30mg 
Morphine ER is given twice daily due to 12h duration of action 
Hence each morphine ER dose = 30/2 = 15mg 
 
 
Q8. How might renal function be quantified clinically? 
 
Creatinine levels provide a crude estimate. 
 

 
 

M3 Pointer FM 
Are you aware of 
the dosage 
conversion rates 
between the 
common opioids, 
namely codeine, 
tramadol, 
morphine, 
oxycodone and 
fentanyl? 

M3 Pointer IM 
Are you aware of 
formulae available 
to convert Cr into 
an estimated 
GFR? For instance 
Cockcroft-Gault, 
MDRD, Schwartz 
formulae. What 
parameters (e.g. 
age) are taken 
into account in 
these equations? 
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If a more detailed quantification is required, options include 24h creatinine clearance 
(requires 24h urine collection),  
 
 
Q9. How does chronic renal impairment lead to morphine toxicity? 
 
Morphine is metabolized into active metabolites and excreted via the renal route (see table). 
Hence active metabolites accumulate in CKD. 

 
 
Q10. What is the expected effect of naloxone and what is the basis of this effect? 
 
As a µ-antagonist, should compete with the µ agonist for µ receptors and hence undo the 
clinical features of morphine toxicity. 
 
 
Q11. From the above table, which opioid should Mdm Tong use instead? Estimate an 

appropriate dose. 
 
Fentanyl patch is better since it does not accumulate. 
She is on 30mg/day, so with a relative potency of 1:100, an estimate of fentanyl dose is 
0.3mg/day or 300µg/day. A 300/24 = 12µg/hour patch is reasonable. 
 
 

Q12. What are the disadvantages of prescribing this alternative opioid right from the 
start?  

 
Each fentanyl patch lasts 72 hours so it is harder to titrate. 
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CASE	7	|	A	WALKING	TIME	BOMB	
[Hypertension]	

	
Q1.	 How	do	you	quantify	his	smoking	history?	
	
Pack	years	=	no.	of	packs	a	day	(20	stick-pack)	x	no.	of	years	
	
	
Q2.	 Should	the	GP	diagnose	Mr	Bo	Chap	with	hypertension?	Explain.	
	
No,	not	on	only	one	reading.	May	still	be	white	coat	hypertension.	Should	repeat	the	
reading.	Also	to	disregard	reading	if	within	30min	of	last	cigarette,	caffeine	ingestion,	
exercise.	
	
	
Q3.		 List	the	secondary	causes	of	hypertension.	What	factors	might	prompt	you	to	

conduct	more	extensive	workup	for	these	causes?			
	
Some	secondary	causes	are:	

• Renal	artery	stenosis	
• Renal	disease	–	e.g.	chronic	kidney	disease,	glomerulonephritis	
• Endocrine	–	e.g.	Conn’s	syndrome,	Cushing’s	
• Coarctation	of	aorta	
• Phaeochromocytoma	

	
Highly	suspicious	 if:	young	patient,	high	creatinine,	high	Na	and	 low	K,	drug-resistant	
hypertension		
	
	
Q4.		 Explain	the	mechanism	of	action	of	enalapril.		
	
Enalapril	inhibits	angiotensin	converting	enzyme	which	converts	angiotensin	I	to	II	
↓	angiotensin	II	and	aldosterone	
↓	renal	reabsorption	of	Na	and	water	-	↓	intravascular	volume	
↓	vasoconstriction	
Hence	↓	BP.	
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Q5.	 Is	enalapril	a	good	choice	of	anti-hypertensive	medication	for	him?	Why?	
	

• Yes,	because	he	is	a	diabetic.		
• ACE-I	often	helps	to	decrease	proteinuria	in	diabetics.		
• Angiotensin	II	causes	more	efferent	arteriole	than	afferent	arteriole	

vasoconstriction.	Physiologically,	this	helps	to	maintain	GFR	despite	↓	renal	
perfusion	during	hypovolemia	(the	clinical	context	that	triggers	angiotensin	
secretion).	However	this	↑	glomerular	pressure	causes	↑	proteinuria.		Giving	
an	ACEI	reverses	this.	

	
	
Q6.	 What	kind	of	patients	should	NOT	receive	enalapril?	
	
Pregnant	patients	–	teratogenic	
Bilateral	renal	artery	stenosis	–	can	precipitate	rise	in	Cr,	renal	failure.	
	
	
Q7.	 Why	 does	Mr	 Bo	 Chap	 need	 a	 blood	 test	 in	 2	weeks?	 Explain	 the	 possible	

pathophysiology.	
	
Check	for	hyperkalemia	due	to	↓	aldosterone,	↓	K	secretion	
Check	for	↑	Cr	>	30%	which	should	lead	to	a	suspicion	of	renal	artery	stenosis.	In	renal	
artery	 stenosis,	 afferent	 arteriole	 pressure	 is	 limited	 and	 the	 only	 mechanism	 to	
maintain	GFR	is	angiotensin-II	mediated	efferent	arteriole	vasoconstriction	so	as	to	↑	
glomerular	pressure.	Giving	ACE-I	can	precipitate	rise	in	Cr	and	acute	kidney	failure	in	
these	patients.	
	
	
Q8.		 Apart	from	prescribing	enalapril,	what	else	should	the	GP	do?	
	

• Lifestyle	 measures	 –	 e.g.	 dietary	 modification,	 smoking	 cessation,	 aim	 for	
weight	loss,		exercise	

• Screening	for	hyperlipidemia.	
	
	
Q9.	 What	can	the	GP	do?	
	
Change	 enalapril	 to	 losartan	 or	 another	 angiotensin	 receptor	 blocker,	 which,	 unlike	
ACEI,	do	not	cause	cough.	
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Q10.	 Do	 you	 agree	 with	Mr	 Bo	 Chap’s	 reason	 to	 not	 take	 his	 medication?	 How	
should	you	advise	him?	

	
No,	that	reasoning	does	not	hold	water.	He	should	take	his	medication	even	if	he	feels	
well.	Hypertension	is	asymptomatic	but	in	the	long	run	it	will	lead	to	complications	e.g.	
heart	 failure,	 myocardial	 infarct,	 stroke,	 kidney	 failure.	 The	 patient	 should	 be	
counseled	and	be	convinced	of	the	benefits	of	BP	control.	
	
	
Q11.	 What	are	the	possible	causes	of	his	cardiac	failure?	Why	is	he	breathless?	
	
Most	likely	causes:	Hypertensive	heart	disease,	or	coronary	artery	disease.	
	
Breathlessness	is	due	to	backwards	failure	of	the	left	ventricle.	Left	ventricle	is	not	able	
to	 pump	 as	 required,	 causing	 back-damming	 of	 blood	 in	 the	 pulmonary	 circulation.	
Fluid	may	 fill	 the	 alveoli	 (pulmonary	 edema),	which	 increases	 the	work	 of	 breathing	
and	hinders	gas	exchange.	
	
	
Q12.	 State	 the	 physical	 sign	 seen	 on	 his	 ankles	 and	 explain	 its	 pathophysiology.	

What	other	physical	signs	may	be	seen?		
	
Pitting	 edema.	 This	 is	 due	 to	 fluid	 retention	 –	 reduced	 cardiac	 output	 results	 in	
decreased	 renal	 perfusion,	 decreased	 juxtaglomerular	 apparatus	 stretch	 and	macula	
densa	NaCl	transport,	triggering	renin	release	and	activation	of	the	renin-angiotensin-
aldosterone	 system,	which	 causes	 fluid	 retention.	 Right	 ventricular	 failure	 results	 in	
congestion	of	blood	in	systemic	veins	(e.g.	IVC),	in	turn	leading	to	increased	hydrostatic	
pressure	at	the	capillary	bed	and	transudate	of	fluid	into	the	tissue	space	and	oedema.	
	
	There	may	also	be	elevated	jugular	venous	pressure	(not	pulse),	basal	crepitations	in	
the	lungs,	pulsatile	hepatomegaly,	and	S3	heart	sound.	
	
	
Q13.	 What	is	frusemide	and	how	does	it	work?	
	
Loop	diuretic.	Inhibits	the	Na/K/2Cl	transporter	in	the	loop	of	Henle,	↓	salt	and	water	
reabsorption,	hence	allows	diuresis.	
	
	
Q14.	 What	is	the	likely	cause	of	his	giddiness?	
	
Postural	hypotension	due	to	intravascular	hypovolemia,	secondary	to	frusemide.	

ªM3	Pointer	IM	
What	would	you	
look	for	in	the	
history	and	
physical	
examination	of	a	
fluid	overload	
patient?		

ªM3	Pointer	IM	
Do	you	know	the	
general	principles	
of	fluid	overload	
treatment?		

ªM3	Pointer	IM	
How	would	you	
approach	a	
presenting	
complaint	of	
giddiness?	What	
differentials	are	
there	and	how	
would	you	classify	
them?	

ªM3	Pointer	IM	
Do	you	know	the	
NYHA	
classification	for	
heart	failure?		



PHASE	II	INTEGRATED	CLINICAL	CASES	 	 CASE	8	|	OLD	HABITS	DIE	HARD	

V	3.0	|	AY	2015	/	2016	 	 DISCUSSIONS	FOR	MENTORS	|	PAGE	4	

CASE	8	|	OLD	HABITS	DIE	HARD	
[COPD;	Lung	cancer]	

	
Q1.	 State	some	possible	causes	of	dyspnea.	
	

• Cardiac	 –	 Left-sided	 heart	 failure	 (due	 to	 hypertension,	 valvular	 disease,	 IHD	
etc)	

• Respiratory	–	COPD,	Asthma,	etc	
• Hematological	–	Anaemia	
• Neuromucscular	 weakness	 -	 e.g.	 myasthenia	 gravis,	 myositis,	 muscular	

dystrophies	
	

Q2.		 What	 are	 some	 questions	 you	would	 ask	 in	 the	 history	 to	 differentiate	 the	
above	causes	

• Cardiac	causes:		
o Symptoms:	 Chest	 pain,	 exertional	 angina,	 palpitations,	 Paroxysmal	

nocturnal	 dyspnea,	 Orthopnea,	 syncope	 (In	 Aortic	 stenosis	 or	 carotid	
stenosis)	

o Other	history:	PMHx	of	cardiac	disease,	family	history	of	cardiac	disease	
• Respiratory	

o Symptoms:	Breathlessness,	cough	(Dry	or	purulent),	exertional	dyspnea	
in	COPD,	chest	tightness,	wheezing		

o Other	 history:	 PMHx	 of	 asthma,	 history	 of	 atopy,	 smoking	 history,	
medication	use	

• Hematological	
o Symptoms:	Generalised	tiredness,	weakness,	breathlessness,	exertional	

dyspnea,	 postural	 symptoms,	 syncope,	 dizziness,	 GI	 blood	 loss,	
menstrual	loss	in	women	

• Neuromuscular	
o Symptoms:	 Specific	 questions	 based	 on	 the	 etiology	 e.g	 fatigability,	

muscle	tenderness,	congenital	weakness.	Ascending	weakness	etc..	
	
	
Q2.		 State	the	most	likely	diagnosis	and	describe	its	pathogenesis	in	Mr	Ai	See.	
	
COPD	secondary	to	cigarette	smoking	is	most	likely.	Components	of	COPD:	

• Emphysema	 –	 smoking	 inhibits	 protease	 inhibitors,	 while	 stimulating	
inflammation	and	releasing	free	radicals,	causing	alveolar	wall	destruction.	

• Chronic	 bronchitis:	 cough	 productive	 of	 sputum	 on	most	 days	 for	 at	 least	 3	
months	in	a	year	for	2	successive	years.		

• Bronchiolitis	
	
	
Q3.		 Explain	the	abnomalities	in	his	physical	examination.	
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• Increased	 respiratory	 rate	 –	 COPD	 hinders	 gas	 exchange	 and	 may	 cause	

hypoxia,	Mr	See	is	hyperventilating	to	compensate.		
• Hyperresonance	–	Hyperinflation	of	the	lungs	due	to	bronchitis	(an	obstructive	

lung	disease)/	emphysema	
• Wheezing	–	Due	to	bronchial	secretions	

	
Teaching	 point:	 in	 a	 physical	 examination	 we	 look	 out	 for	 diagnosis	 &	 possible	
differential	 diagnoses,	 aetiology,	 complications,	 and	 current	 management.	 E.g.	 also	
look	 for	 complications	 of	 respiratory	 disease	 e.g.	 loud	 P2,	 parasternal	 heave;	
complications/ddx	e.g.	CA	lung	(COPD	alone	should	not	have	clubbing).	
	
	
Q4.		 What	is	Indacaterol?	Describe	its	mechanism	of	action	
	
Indacaterol	 is	 an	 ultra-long	 acting	 beta	 agonist	 bronchodilator,	 approved	 for	 use	 in	
COPD.	It	agonises	the	beta	2	receptors,	causing	an	increase	in	cAMP,	decreasing	Ca2+	
concentrations,	which	inhibits	myosin	light	chain	kinase,	causing	bronchodilation.	
	
	
Q5.		 Should	you	give	antibiotics?	
	
No,	 infection	 is	 unlikely.	He	 has	 no	 fever	 and	 his	 lungs	 are	 hyperresonant	 (vs	 dull	 if	
there	 is	 pneumonia).	 Practice	 good	 antibiotic	 stewardship	 and	 don’t	 breed	 resistant	
bacteria!	

	
	

Q6.		 Interpret	the	results	above.	Should	you	give	antibiotics?	
	

No,	don’t	give	antibiotics.	X-ray	 is	clear	(albeit	hyperinflated	–	but	don’t	worry	about	
that).	 Sputum	 sample	 shows	a	mixed	picture	 –	 epithelial	 cells	 and	mixed	organisms,	
which	are	probably	colonizers.		
	
If	there	had	been	fever,	sputum	culture	shows	a	growth	of	single	organism,	FBC	shows	
elevated	neutrophil	count,	and	CXR	streaky/	patchy	opacity,	infection	is	then	likely	and	
antibiotics	warranted.					
	
	
Q7.		 What	has	happened?		
	
Mr	See	has	a	left-sided	ptosis.	That	probably	explains	why	he	isn’t	‘looking’	at	his	wife	
(but	surely	doesn’t	necessarily	exclude	his	wife’s	suspicions).	In	context,	this	is	likely	a	
pancoast	 tumor	 in	 the	apex	of	 the	 lung,	which	 interrupts	 the	ascending	 sympathetic	
chain	causing	Horner’s	syndrome.	Horner’s	is	characterized	by	
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• Ptosis	 -	 The	 levator	 palpebrae	 superioris	muscle,	 responsible	 for	 keeping	 the	
eye	open,	receives	innervation	both	from	CN	III	and	from	sympathetic	fibres.	

• Anhydrosis	 –	 decreased	 sweating	 on	 the	 affected	 side	 of	 the	 face,	 as	 sweat	
glands	are	controlled	by	sympathetic	supply	

• Miosis	–	pupillary	constriction	due	to	the	unopposed	parasympathetic	effect	
	
Other	causes	of	ptosis	(M2s	do	not	need	to	know	at	this	stage)		

• CN	III	palsy	
• Myasthenia	gravis	
• Myopathy	

	
	
Q8.		 What	are	the	differentials	for	his	left	upper	lobe	abnormality?	Be	specific.	
	
Nodularity	on	chest	X	ray.	This	could	be	

• Pancoast	tumor:	primary	lung	tumour	–	this	is	most	likely	in	context	of	Horner’s	
syndrome	and	the	extensive	smoking	history	

• Metastatic	tumour	
• Infective	focus	e.g.	abscess	
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Subtypes	of	lung	CA	are	
• Small	cell	(neuroendocrine)	lung	carcinoma	
• Non-small	cell:	squamous	cell	and	adenocarcinomas	etc	

	
	
Q9.		 What	can	be	done	for	Mr	See?	
	
This	 is	 an	 incredibly	 general	question	and	 the	 intention	 is	 to	 talk	about	principles	of	
cancer	management.	As	for	every	other	disease,	this	needs	to	progress	 in	a	stepwise	
fashion	

• Accurate	diagnosis	
• Assessment	of	severity	
• Consideration	of	treatment	goal	
• Treatment	

	
Accurate	 diagnosis:	 First,	 he	 needs	 a	 biopsy,	which	 allows	 accurate	 tissue	 diagnosis	
(treatment	varies	for	different	subtypes)	and	histology.		
	
Assessment	 of	 severity:	 This	 is	 in	 terms	 of	 grading	 (histology)	 and	 staging.	 Staging	
includes:	

• Local	 staging:	 CT	 scan	 to	 determine	 extent	 of	 tumor	 (T	 staging)	 and	 nodal	
involvement	(N	staging)	

• Distant	staging:	scans	in	other	parts	of	the	body	to	look	for	metastases.	PET	is	
often	done.	

	
Consideration	 of	 treatment	 goal:	 Unfortunately	 the	 prognosis	 of	 lung	 CA	 is	 poor.	
Many	 lesions	 found	 on	 chest	 X	 ray	 have	 already	 metastasized,	 which	 makes	 them	
inoperable	 and	 the	 prognosis	 bleak.	 If	 there	 is	 limited,	 surgically	 resectable	 disease,	
the	 treatment	 goal	 is	 potentially	 curative.	 If	 there	 is	 unresectable	 disease,	 the	
treatment	goal	is	palliative	(i.e.	extend	survival,	improve	quality	of	life	–	palliation	does	
not	mean	no	treatment).		
	
These	 principles	 apply	 to	 many	 solid	 organ	 tumors	 where	 the	 key	 to	 curative	
treatment	 is	 surgical	 resection.	 In	 contrast	 chemotherapy	 alone	may	 be	 curative	 for	
hematological	malignancies.	
	
Treatment:	modalities	include	(details	not	required)	

• Surgical	removal	–	only	in	early	tumors	
• Chemotherapy		
• Radiotherapy	
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CASE	9	|	PLUMBER,	HEAL	THYSELF	
[Ischemic	heart	disease]	

	
Q1.		 What	are	some	causes	of	chest	pain?	

	
	 In	 approaching	 patients	 with	 chest	 pain,	 we	 must	 first	 rule	 out	 the	 “Typical	

cardiac	 chest	 pain	 as	 there	 are	 easy	 and	 important	 to	 diagnose.	 There	 are	 3	
features	which	makes	a	chest	pain	typical	

1. Central,	crushing	in	nature	
2. Worse	on	exertion	
3. Relieved	by	rest,	Relieved	with	GTN	

If	 the	 chest	 pain	 does	 not	 fall	 within	 this	 category	 they	 are	 considered	
“Atypical”	and	we	cannot	fully	determine	what	the	etiology	is	as	such	we	need	
to	 work	 these	 patients	 up	 carefully	 as	 there	might	 be	 a	more	 sinister	 cause	
presenting	 atypically.	 In	 atypical	 chest	 pain,	 we	 must	 thus	 be	 holistic	 and	
ensure	 we	 cover	 all	 systems.	 Chest	 pain	 that	 does	 not	 fall	 into	 typical	 or	
atypical	chest	pain	can	be	considered	non-cardiac	chest	pain	but	be	careful	not	
to	 label	 your	 patients	 in	 this	 category	 prematurely	 as	 it	 would	 stop	 us	 from	
working	them	up	more!	REMEMBER	TO	CATERGORISE	YOUR	ANSWERS		
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Q2.	 Given	that	Mr	Siew’s	chest	pain	is	cardiac	in	origin,	what	is	the	diagnosis	and	

how	is	he	likely	to	describe	this	pain?	
	
Stable	 Angina	 is	 a	 tightening/squeezing	 retrosternal*	 pain	 that	 might	 (but	 not	
necessarily	will)	radiate	to	the	medial	aspect	of	the	left	arm	and	shoulder	or	jaw.	It	is	
typically	brought	on	by	exertion	and	relieved	by	rest.	In	contrast	with	unstable	angina,	
stable	 angina	 does	 not	 get	 progressively	worse	 (or	 get	 triggered	by	 increasingly	 less	
amounts	of	exertion)		
	
*Not	all	 cases	present	 in	 this	manner,	 there	can	also	be	 referred	pain	e.g.	epigastric	
pain	
*Note:	The	term	acute	coronary	syndrome	 includes	Unstable	angina,	NSTEMI	as	well	
as	STEMI	
	
	
Q3.	 What	is	the	most	likely	etiology	and	pathogenesis	of	this	diagnosis?	
	
Stenosis	of	coronary	arteries	commonly	due	to	atherosclerosis.	Pathogenesis:		

• Endothelial	damage	
• Accumulation	of	macrophages	and	LDL	in	the	subendothelial	space	
• Oxidation	of	LDL	to	oxidized	LDL	which	is	taken	up	by	macrophages	
• Macrophages	 are	 activated	 and	 transformed	 into	 foamy	 macrophages,	

releasing	growth	factors	and	cytokines	
• Platelet	adhere	to	the	endothelial	lining	and	are	activated	
• Smooth	muscle	cells	are	recruited	and	they	produce	collagen	

Pain	arises	because	of	 cardiac	 ischaemia	as	 a	 result	of	 the	 coronary	 stenosis.	 	 Lactic	
acidosis	causes	the	cardiac	pain.	
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Q4.		 What	 cardiovascular	 risk	 factors	 would	 you	 look	 for	 in	 Mr	 Siew,	 and	 how	
would	you	look	for	them?	

	
The	major	cardiovascular	risk	factors	are:	

• Non-modifiable:	age	≥	45	(males)	or	≥55	(females),	Indian	race,	family	history	of	
premature	coronary	heart	dx	≤	55	(males)	or	≤	65	(females)	

• Modifiable:	 BP	 ≥140/90	 or	 treated,	 LDL	 cholesterol	 ≥	 4.1	 or	 treated	 or	 total	
cholesterol	≥	6.2,	HDL	≤	1.0	(higher	is	protective),	smoking	

• Diabetes	mellitus	is	even	more	significant	than	the	above		
	
Practically	speaking,	you	can’t	do	anything	about	non-modifiable	risk	 factors	but	you	
should	 ask	 about	 them	as	 they	 are	 important	 in	 risk	 stratification	 as	 that	 influences	
management	(details	not	necessary).	Modifiable	risk	 factors	should	be	enquired	with	
history	and	investigations	(BP,	lipid	panel,	fasting	glucose)	
	
	
Q5.	 What	is	the	tablet	that	Mr	Siew	can	put	under	his	tongue?		
	
Nitrates	e.g.	glyceryl	trinitrate	(GTN)	
	
	
Q6.	 Explain	 how	 each	 drug	 prescribed	 to	 Mr	 Siew	 helps	 him	 in	 terms	 of	 their	

mechanism	of	action	and	intended	effect.	
	
Drug	 Intended	effect	 Mechanism	
GTN	 Immediate	relief	of	

angina	
Releases	NO	in	smooth	muscle.	
Increases	cGMP,	dephosphorylate	
(inactivate)	myosin	light	chain	kinase,	
resulting	in	smooth	muscle	relaxation	
Helps	to	reduce	angina	by	primarily	
reducing	the	workload	of	the	heart	and	
thus	correct	the	demand	and	supply	
mismatch	and	reducing	the	ischemia.	

1. Vasodilation	to	reduce	afterload	
2. Venodilation	to	reduce	preload	

Vasodilation	to	increase	blood	flow	
through	the	coronary	arteries	only	
contributes	a	small	proportion	to	
reducing	ischemia	

Metoprolol	 Reduce	myocardial	
oxygen	consumption	

Competitive	antagonist	of	
catechoamines	at	β	adrenoceptor.		
-ve	ionotropic	(decrease	contractility)	
-ve	chronotropic	(decrease	HR)	
Hence	↓	myocardial	O2	consumption	
Also	proven	to	reduce	myocardial	
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remodelling	and	increase	survival	
Simvastatin	 Lipid	lowering,	reduce	

risk	of	progression	to	
MI.	

Inhibit	HMG-CoA	reductase	which	is	
responsible	for	the	formation	of	
mevalonate,	the	rate-limiting	step	in	
the	biosynthesis	of	cholesterol.	This	
reduces	the	levels	of	intracellular	
cholesterol	and	results	in	increased	
intake	of	LDL	from	the	blood	stream.	

Q7.	 When	taking	these	drugs,	there	is	one	other	drug	must	Mr	Siew	be	counselled	
NOT	to	take.	What	drug	is	this	and	why	is	it	contraindicated?	

	
Viagra	(sildenafil)	which	causes	vasodilation	in	the	penile	venous	vasculature,	causing	
an	erection.	Combination	of	nitrate	+	sildenafil	can	cause	fatal	hypotension.	
	
	
Q8.	 With	all	these	drugs,	what	side	effects	may	Mr	Siew	face?	
	
Main	ones	are	

• Statins:	muscle	aches	(possibly	rhabdomyolysis),	hepatotoxicity	(monitor	LFT)	
• GTN:	hypotension,	headache	due	to	vasodilation	
• Beta	blocker:	bradycardia,	coolness	of	extremities,	sedation	

	
	
Q9.	 Apart	from	pharmacological	therapy,	what	other	interventions	have	a	role	in	

treating	this	disease?	
	
Lifestyle	modification,	diet	modification	
Surgical	intervention	e.g.	coronary	artery	stenting,	coronary	artery	bypass	graft.	
	
	
Q10.	 What	is	the	diagnosis?		
	
Acute	ST-elevation	myocardial	infarction	
	
	
Q11.	 How	else	can	this	condition	present?	
	
Other	presentations	include		

• Shortness	of	breath	 (due	 to	backdamming	of	blood	 in	pulmonary	vasculature	
and	pulmonary	oedema)		

• Syncope	(due	to	insufficient	cerebral	blood	flow)		
• Sudden	death	
• Acute	heart	failure	
• Abdominal	pain:	due	to	referred	pain.	
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• Asymptomatic:	lack	of	chest	pain	does	not	exclude	myocardial	infarction.	This	is	
especially	 so	 in	 females,	 diabetics,	 and	 in	 the	 elderly,	 who	 often	 present	
atypically.	

	
	
Q12.	 How	will	you	confirm	the	diagnosis	biochemically?		
	
Measure	troponin	and	CKMB	levels.		
	
Q13.	 In	 the	 emergency	 setting,	 aspirin	 is	 given	while	 awaiting	 coronary	 stenting.	

What	is	aspirin	and	why	is	it	given?	
	
Aspirin	 is	 an	 antiplatelet	 and	 inhibits	 platelet	 aggregation.	 Now	 the	 main	
pathophysiology	 in	 MI	 is	 the	 formation	 of	 an	 arterial	 thrombus	 in	 the	 coronary	
arteries,	 which	 is	 mainly	 made	 up	 of	 platelets	 and	 fibrin.	 Inhibiting	 further	 clot	
formation	therefore	helps	to	reduce	further	narrowing	of	the	coronary	arteries,	which	
would	further	damage	cardiac	muscle.	
	
	
Q14.	 What	are	the	acute	and	long-term	complications	of	this	diagnosis?	
	
Acute	Complications	include:	

• Myocardial	Wall	Rupture	
• Arrhythmia	(e.g.	Ventricular	Fibrillation)	
• Cardiogenic	Shock	
• Papillary	muscle	rupture	leading	to	mitral	regurgitation	
• Pericarditis	
• Formation	of	LV	thrombus	causing	future	stroke	

	
Chronic	Complications	include:	

• Myocardial	Aneurysm	
• Congestive	Heart	Failure	
• Formation	of	LV	thrombus	causing	future	stroke	

Q15.	 Describe	the	specimen	below.	Can	you	tell	how	old	the	lesion	is	based	on	the	
gross	 features	 seen?	What	morphological	 changes	would	 you	expect	 to	 see	
on	a	histology	slide	of	the	specimen?	

	
Gross	specimen	of	the	heart,	with	a	white	sub	endocardial	fibrotic	lesion	suggestive	of	
a	previous	myocardial	 infarction.	Yes	one	would	be	able	to	tell	how	old	the	 lesion	 is,	
fibrosis	would	suggest	that	the	infarction	occurred	a	while	back	from	a	few	weeks	to	
even	months	or	years.	We	would	expect	to	see	fibroblasts	with	collagen	interspersed	
among	the	myocardial	tissue	on	a	histological	specimen.	
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CASE	10	|	RED	FLAGS	
[Colorectal	cancer]	

	
Q1.		 State	3	classes	of	laxatives	you	could	prescribe,	and	give	an	example	of	each	
	
First	–	don’t	prescribe	too	quickly.	First	step	is	dietary	modification	with	more	fibre.	
Laxative	options	are	

• Bulk-forming	agents,	e.g.	psyllium	or	methylcellulose	
• Osmotic	laxative,	e.g.	polyethylene	glycol,	lactulose.	
• Cathartics,	e.g.	senna	
• Softeners,	e.g.	docusate	[taught	but	limited	efficacy]	
• Chloride	channel	activators	e.g.	Lubiprostone	

	
	
Q2.		 Identify	the	abnormality	on	the	abdominal	X-ray	
	
Large	bowel	obstruction:	dilated	colon	with	air-fluid	levels.	
	
	
Q3.		 State	the	most	likely	underlying	pathology.	
	
Colorectal	adenocarcinoma	(most	likely	in	view	of	weight	loss)	
	
Other	causes	of	large	bowel	obstruction	

• Stricture	from	diverticular	disease	
• Sigmoid	volvulus	
• Pseudo-obstruction	due	to	impacted	feces	

	
	
Q4.		 What	is	the	cause	of	her	anemia?	
	
A	 common	 presentation	 of	 CA	 colon:	 chronic	 blood	 loss	 causing	 iron	 deficiency	
anemia.	This	is	an	occult	rather	than	a	massive	bleed	
	
Further	discussion	points	

• Why	does	 the	 tumor	bleed?	 (1)	Propensity	 for	ulceration	and	angiogenesis	 in	
tumors;	(2)	friable	tumor	tissue	losing	blood	every	time	stool	passes	through.	

• Fe-defiency	 anaemia	 in	 older	 men/	 post-menopausal	 women	 should	 be	
investigated	for	GI	malignancy.	Don’t	just	treat	the	anemia	–	look	for	its	cause!		

	
	

ªM3	Pointer	GS	
What	are	the	
differentials	for	
intestinal	
obstruction,	and	
how	would	you	
classify	them?		
Which	are	the	
most	common	
causes	in	the	
small	bowel?	
Large	bowel?		

ªM3	Pointer	IM	
How	would	you	
approach	a	
patient	with	
anemia?	How	
would	you	classify	
differentials	
according	to	MCV	
values?		
		



PHASE	II	INTEGRATED	CLINICAL	CASES	 	 CASE	10	|	RED	FLAGS	

V	3.0	|	AY	2015	/	2016	 	 DISCUSSIONS	FOR	MENTORS	|	PAGE	14	

Q5.		 Name	the	investigation	performed	and	describe	the	abnormality	seen		
	
Colonoscopy.	 This	 is	 a	 fungating	 mass	 arising	 from	 the	 colonic	 mucosa,	 with	 some	
surface	 ulceration	 and	 bleeding.	 The	mass	 is	 large	 and	 almost	 entirely	 occludes	 the	
colonic	lumen,	which	explains	the	intestinal	obstruction.	
	
	
Q6.		 Apart	 from	 the	 investigation	 discussed	 in	 Q5,	 what	 other	 investigations	

should	be	performed,	and	what	might	you	expect	to	find?	
	
Note:	A	more	detailed	discussion	of	principles	of	cancer	 investigation	&	management	
are	discussed	in	Case	8,	in	relation	to	lung	cancer.		
	

• Biopsy	for	histological	diagnosis:	usually	performed	together	with	colonoscopy.	
Would	expect	cellular	abnormalities	e.g.	high	N:C	ratio,	more	than	expected	no.	
of	mitoses,	disorganized	architecture,	etc.	A	T3	tumor	should	have	invaded	into	
the	muscularis	propria		

• Staging:	e.g.	CT	scan.	No	nodes	or	liver	mets	are	expected	given	N0M0	status	
• Other	blood	tests	 (for	complications,	baseline,	and	pre-operative	screen	 -	not	

required	for	M2):	FBC,	Renal	panel,	PT/PTT,	GXM,	LFT,	ECG.	
	
	
Q7.		 What	is	the	molecular	basis	of	her	disease?	
	
Molecular	events	 leading	to	colonic	carcinoma	are	heterogeneous	and	there	are	two	
main	described	pathways	on	how	stepwise	accumulation	of	genetic	mutations	occurs.	
Epigenetics	events	e.g.	methylation-induced	gene	silencing	may	enhance	progression	
along	the	pathways	

	
• Adenoma-carcinoma	sequence	(chromosomal	instability	pathway)	

o Initial	dysplasia	develops	into	adenoma	or	carcinoma	in	situ,	and	later	frank	
carcinoma.	 This	 reflects	 stepwise	 mutation	 of	 APC,	 K-ras,	 DCC,	 and	 p53	
genes.	

o 80%	of	sporadic	colon	tumours	
o Normal	 mucosa:	 Silencing	 of	 both	 copies	 of	 APC	 genes	 via	 mutation/	

methylation	
o Adenoma:	Proto-oncogene	mutations	(e.g.	KRAS);	Loss	of	tumour	supressor	

genes	(e.g.	SMAD	2	and	4,	p53)	
o Carcinoma:	Genetically	 unstable	with	mutations	of	many	 genes	 and	 gross	

chromosomal	alterations	
o If	APC	mutation	is	germline,	then	familial	adenomatous	polyposis	
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• Microsatellite	 instability	 pathway;	 due	 to	 mutation	 of	 mismatch	 repair	 genes	

(MLH1,	MSH2,	etc).	
o Causes	 accumulated	 mutations	 in	 genes	 that	 regulate	 growth,	

differentiation	or	apoptosis	(e.g.	BRAF)	
o If	mismatch	repair	genes	mutation	are	germline,	then	HNPCC	

	
	
Q8.		 To	what	extent	 is	he	genetically	predisposed	to	colon	cancer?	 Is	he	 likely	to	

have	the	mutations	he	fears?	
	
Yes,	he	 is	at	higher	than	average	risk	because	of	positive	family	history	(2	times	over	
general	population	with	one	1st	degree	relative).		
	
Could	 he	 have	 inherited	 familial	 cancer	 syndromes?	 Information	 provided	 is	
insufficient.	
	

• Familial	 adenomatous	 polyposis	 (FAP):	 >100	 polyps	 in	 colon,	 younger	 age	 of	
onset.	 Probably	 not	 because	 Mdm	 Lucky	 is	 75	 years	 old.	 However	 there	 is	
‘attentuated’	FAP	with	less	polyps	and	older	age	of	onset.	
	

• Heriditary	non-polypopsis	colorectal	cancer	(HNPCC,	Lynch	syndrome):	There	is	
a	 diagnostic	 criteria	 available	 (Amsterdam	 Criteria).	 Also,	 microsatellite	
instability	testing	for	tumours	is	available	

	
Amsterdam	Criteria	(the	“3-2-1”	rule)	
---	For	reference	(no	need	to	go	through	with	M2s	please!)	----	
	

• ≥3	relatives	with	an	HNPCC-associated	cancer	(colorectal,	endometrial,	
small	bowel,	ureter,	or	renal	pelvis)	

o One	should	be	a	first	degree	relative	of	the	other	two	
o FAP	excluded	

• ≥2	successive	generations	affected	
• ≥1	diagnosed	before	50	years	old	

	
	
	
Q9.		 What	secondary	prevention	measures	would	you	recommend?	
	
Options:	Fecal	occult	blood	test,	colonoscopy.	
MOH	 guidelines	 recommend	 10-yearly	 colonoscopy	 starting	 at	 50	 years	 old	 for	
individuals	with	first	degree	relative	with	colon	cancer	diagnosed	after	60	years.	
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Q10.		 What	would	you	be	most	worried	about?	
	
Liver	metastases	
	
	
Q11.		 What	 diagnosis	 does	 the	 gross	 appearance	 of	 her	 liver	 confirm,	 and	 why?	

What	would	you	expect	to	see	microscopically?	
	
Multiple	nodules	are	seen	in	the	liver.	This	is	suggestive	of	metastatic	colorectal	cancer	
instead	of	primary	liver	carcinoma	or	cholangiocarcinoma	(primary	adenocarcinoma	of	
intrahepatic	bile	ducts),	which	appear	as	one	tumor	mass.		
	
Histologically,	you	would	expect	to	see	the	hallmarks	of	adenocarcinoma	–	e.g.	gland	
formation,	 mucin	 secretion,	 etc	 (which	 HCC	 will	 lack).	 The	 distinction	 between	met	
colon	CA	and	cholangiocarcinoma	is	more	tricky	and	this	is	based	on	gross	pathology,	
histological	appearance	and	immunostaining	profile	(details	not	required).	
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CASE	11	|	WITH	SWEAT	&	BLOOD	
[Peptic	ulcer	disease]	

	
Q1.		 Identify	 two	 potential	 causes	 for	 his	 current	 presentation	 and	 explain	 their	

pathophysiology.	What	are	his	risk	factors	for	these	causes?	
	
1.	 Ruptured	esophageal	varices	secondary	to	chronic	hepatitis	B,	which	can	lead	to	

hepatic	cirrhosis	and	portal	hypertension.		
	

Further	explanation	–	The	hepatitis	virus	is	hepatotrophic	but	not	directly	cytopathic.	Liver	damage	
arises	due	to	the	immune	response	against	the	virus.	CD8+	cytotoxic	T	lymphocytes	attack	infected	
hepatocytes,	 causing	 cell	 injury,	 inflammation,	 and	 fibrosis.	 Cycles	 of	 injury	 and	 regeneration	may	
result	 in	cirrhosis,	with	architectural	disruption,	macronodule	formation,	and	diffuse	fibrosis.	Portal	
hypertension	arises	because	of	 increased	resistance	to	portal	flow,	and	hepatic	artery	–	portal	vein	
anastomosis,	which	has	the	effect	of	imposing	arterial	pressures	on	the	portal	venous	system.	There	
may	also	be	 increased	portal	 flow	due	 to	splanchnic	arterial	vasodilation	and	NO	production.	With	
portal	 hypertension,	 bloodflow	 through	 the	 porto-systemic	 shunts	 increases,	 giving	 rise	 to	
esophageal	varices.	

	
2.	 Bleeding	 gastric	 ulcer,	 to	 which	 the	 antiplatelet	 effect	 of	 chronic	 aspirin	 use	

predisposes.		
	

Further	 explanation	 -	 Aspirin	 is	 an	 irreversible	 COX	 inhibitor.	 COX	 produces	 both	 TXA2,	 which	
promotes	platelet	aggregation,	and	PGI2,	which	inhibits	aggregation.	However,	PGI2	is	restored	faster	
by	synthesis	of	new	enzyme,	while	TXA2	can	be	restored	only	by	formation	of	new	platelets.	Hence	
the	net	effect	is	PGI2	inhibition	>	TXA2	inhibition,	causing	an	anti-platelet	effect.	

	
	
Q2.		 What	other	symptoms	could	Mr	Yan	have	as	a	consequence	of	his	bleeding?	
	
Malena	–	black	tarry	stools	due	to	digested	upper	GI	blood	passing	through	the	GIT	
Symptomatic	anemia	–	syncope,	palpitations,	chest	pain,	shortness	of	breath.	
	
Note:	Epigastric	pain	(due	to	ulcers	not	due	to	bleeding	itself).	
	
	
Q3.		 What	other	physical	findings	would	you	look	for?	
	
Pallor	and	postural	hypotension	is	likely	due	to	blood	loss.	Respiratory	rate	is	likely	to	
be	increased.	Look	for	signs	of	underlying	pathology	–	Stigmata	of	chronic	liver	disease	
include	 jaundice,	ascites,	palmar	erythema,	caput	medusae,	gynaecomastia	or	 spider	
telangiectasia.		
	
Check	 for	 hepatomegaly	 –	 note:	 in	 advanced	 cirrhosis	 the	 liver	 is	 shrunken,	 not	 big.	
There	can	however	be	hepatomegaly	in	hepatitis,	fatty	liver,	HCC	which	can	set	in	as	a	
complication	
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Q4.		 Comment	on	Mr	Yan’s	heart	rate.	Is	this	consistent	with	what	you	expect?	
	
Mr	Yan’s	BP	suggests	that	he	is	in	hypovolemic	shock.	HR	should	be	high	but	it	is	below	
100.	This	could	be	due	to	the	beta-antagonist	effect	of	propranolol	which	inhibits	the	
compensatory	rise	in	HR.	
	
	
Q5.		 Why	was	Mr	Yan	initially	given	normal	saline	and	not	blood?		
	
Before	giving	a	blood	transfusion,	blood	has	to	be	taken	from	Mr	Yan	for	“group	and	
cross	match”.	 This	 is	 a	 process	 of	 determining	 the	 ABO	 and	 RhD	 blood	 groups,	 and	
directly	testing	the	patient’s	serum	against	donor	RBC	(if	the	serum	has	IgM	Ab	against	
donor	 RBC,	 the	 RBC	 will	 agglutinate).	 Transfusion	 of	 group-incompatible	 blood	 is	
potentially	 catastrophic	 as	 antigen-antibody	 complexes	 form,	 causing	 intra-vascular	
hemolysis	 –	 this	 can	 cause	 shock	 (due	 to	 inflammatory	 activation)	 and	 renal	 failure	
(due	to	hemoglobin	release,	which	is	a	renal	toxin).		
	
The	 group	 cross	 match	 takes	 45min,	 so	 normal	 saline	 is	 initially	 given.	 If	 blood	 is	
urgently	required,	 the	clinician	may	request	 for	“rapid	blood”	which	 is	group-specific	
but	not	cross-matched.	 In	an	absolute	emergency	O	negative	blood	 is	given.	Further	
details	not	required.	
		
	
Q6.		 In	an	absolute	emergency,	is	it	possible	to	transfuse	blood	immediately?		
	
Yes,		

• Give	O	negative	blood	(emergency	stock).		
• Give	O	positive	blood	–	for	males	only.	In	females	it	is	important	to	give	rhesus	

negative	 blood	 so	 that	 the	 pt	will	 not	 develop	 antibodies	 against	 the	 rhesus	
antigen,	 which	 could	 lead	 to	 hemolytic	 disease	 of	 the	 newborn	 if	 she	 later	
carries	a	rhesus	positive	fetus.	

• If	you	know	the	patient’s	blood	group:	type-specific	non-cross	matched	blood	is	
possible	as	well.	

	
	
Q7.	 Describe	the	gross	appearance	of	the	lesion.	What	is	its	likely	histopathology?	

How	would	you	distinguish	it	from	cancer?	
	
Bleeding	peptic	ulcer.	Grossly,	it	is	a	round,	well-demarcated	punched	out	defect	with	
a	smooth	and	clean	base	and	active	bleeding.	A	gastric	cancer	would	have	heaped-up	
margins.	 Histologically,	 the	 base	 may	 have	 a	 thin	 layer	 of	 fibrinoid	 debris,	 deep	 to	
which	 is	 a	 neutrophilic	 infiltrate.	 Beneath	 that,	 there	 will	 be	 granulation	 tissue,	
followed	by	 fibrous	scar.	Unlike	a	cancer,	 there	would	be	no	cytological	hallmarks	of	
malignancy,	e.g.	nuclear	atypia,	high	N:C	ratio,	pleomorphism	etc.	
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Q8.	 Apart	from	Mr	Yan’s	drug	history,	what	else	could	be	the	cause	of	this	lesion?	
What	additional	test	could	be	done	to	confirm	this,	and	how	would	you	treat	
it?	

	
Peptic	ulcer	could	be	due	to	H.	pylori.	Additional	tests	possible	include	a	urea	breath	
test	 (H.	pylori	produces	urease),	 fecal	 antigen	 test,	 etc.	 If	 endoscopy	 is	done,	biopsy	
with	rapid	urease	test	is	usually	carried	out.		
	
Triple	 therapy	 is	 with	 a	 proton	 pump	 inhibitor	 (omeprazole)	 and	 two	 antibiotics	
(amoxicillin,	 metronidazole,	 and/or	 clarithromycin,	 depending	 on	 local	 susceptibility	
data).	Bismuth	subcitrate	potassium	may	be	added	in	quadruple	therapy.	
	
	
Q9.	 Interpret	the	X-ray	and	hence	explain	Mr	Yan’s	abdominal	pain.	
	
X-ray	 shows	air	under	 the	 right	diaphragm	(i.e.	pneumoperitoneum).	Taken	 together	
with	the	history,	the	story	seems	to	be	such	–	the	patient	probably	discontinued	the	
triple/quadruple	 therapy	 once	 his	 symptoms	 resolved;	 the	 ulcer	 failed	 to	 heal	 and	
instead	perforated	(a	known	complication	of	unresolved	peptic	ulcer).	
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CASE	12	|	SPECIAL:	ONE	NIGHT	ONLY	
[Hepatitis	B]	

	
Q1.	 Describe	how	bilirubin	is	metabolized	

The	pathway	of	hemoglobin	breakdown	is	instructive	as	each	step	can	go	wrong,	
causing	jaundice.		

• Pre-hepatic:	hemoglobin	is	released	from	RBC	(which	are	usually	broken	down	
in	the	reticuloendothelial	system),	forming	unconjugated	bilirubin,	which	is	
taken	up	by	the	liver.	Any	cause	of	↑	Hb	release	or	impaired	hepatic	uptake	
gives	↑	unconjugated	bilirubin.		

• Hepatic:	The	liver	conjugates	bilirubin,	excreting	conjugated	bilirubin	into	bile	
canaliculi.	As	the	rate	limiting	step	is	excretion,	not	conjugation,	liver	disease	
hence	results	in	↑	conjugated	bilirubin.		

• Post-hepatic	steps:	Bile	flows	down	intrahepatic	and	extrahepatic	bile	ducts,	
through	the	ampulla	of	Vater	into	the	duodenum.	With	any	obstruction	to	flow,	
conjugated	bilirubin	accumulates.		

	
Q2.	 What	are	some	causes	of	jaundice?	How	would	you	classify	them?	
	
A	non-exhaustive	list:		

• Prehepatic	 –	 e.g.	 hemolytic	 anemias,	 congenital	 causes	 of	 impaired	 hepatic	
uptake	or	conjugation	of	bilirubin	

• Hepatic	 –	 e.g.	 hepatitis	 or	 cirrhosis,	 which	may	 be	 infective,	 alcoholic,	 drug-
induced,	or	autoimmune	

• Posthepatic	–	e.g.	biliary	obstruction	due	to	gallstones,	CA	head	of	pancreas.	
	
	
Q3.	 What	is	the	significance	of	his	stool	and	urine	colour?	
	

• Stool	colour:	Gut	bacteria	metabolize	bilirubin,	giving	stools	its	normal	colour.	
Obstruction	rendering	bile	unable	to	flow	into	the	gut	hence	causes	pale	stools.	
In	this	case	there	is	no	pale	stool	so	there	is	no	obstruction.	

• Urine	colour:	As	conjugated	bilirubin	is	water-	soluble;	small	amts	are	
reabsorbed	and	excreted	in	urine,	giving	urine	its	colour.	Accumulation	of	
conjugated	bilirubin	in	hepatocytes	or	the	biliary	system	causes	↑	absorption	
into	serum	and	↑	excretion	in	urine,	so	urine	turns	darker.	Dark	urine	suggests	
an	increase	in	conjugated	bilirubin.	
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Q4.	 What	further	history	would	you	ask?	
	
Elicit	risk	factors	for	the	causes	of	hepatitis	

• For	hemolytic	anemias	–	medical	history	of	G6PD	deficiency	
• For	hepatitis	–	alcohol	intake,	sexual	history,	travel	history,	drug	history,	IV	

drug	use	
• For	gallstones	–	prior	episodes	of	right	hypochondrial	pain	
• For	CA	head	of	pancreas	–	painless	progressive	jaundice,	weight	loss,	etc.	

	
	
	Q5.	 What	do	you	think	are	the	most	likely	causes	of	Mr	Chin’s	symptoms?	
	

• Gallstones	possible	–	sounds	like	recurrent	episodes	of	biliary	colic	after	meals	
(gallbladder	contraction	is	triggered	by	food)	

• Hepatitis	B	likely	–	solo	travel	to	Batam.	Need	to	take	a	sexual	history!	
• Hepatitis	A	less	likely	–	no	uncooked	shellfish	
• Alcohol	less	likely	
• No	suggestion	of	malignancy	

	
	
Q6.	 What	investigations	would	help	to	distinguish	between	these	causes?	
	
Some	initial	possibilities:	

• Liver	function	test	to	see	the	pattern	of	raised	enzymes	(see	later)	
• Hepatitis	viral	serology	(see	later)	
• Ultrasound	hepatobiliary	for	dilated	ducts	and	stones		

	
	
Q7.	 Interpret	the	liver	function	test	results	
	
Conjugated	hyperbilirubinaemia	 and	hepatocellular	 pattern	of	 raised	 LFTs	 (AST,	ALT)	
rather	than	cholestatic	picture	(ALP).	
	
Likely	cause	is	hepatic	rather	than	post-hepatic	cause	of	jaundice.	
	
	
Q8.	 Interpret	these	results.	What	is	your	diagnosis?	
	
Hepatitis	B	positive.		

• HBsAg	+ve	and	anti-HBs	–ve	indicates	active	hepatitis	B	infection.		
• Anti-HBcAg	 IgM	 positive	 and	 IgG	 negative	 indicates	 acute	 infection	 (vs	 IgM	

negative	and	IgG	positive	in	chronic).		
• HBeAg	 is	 a	 marker	 of	 infectivity	 and	 should	 not	 be	 used	 for	 diagnosis	 of	

hepatitis	B.		
• Hep	A	and	C	are	negative.	
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Note:	HBV	DNA	levels	are	also	used	these	days		
	
Gallstones	 are	 unlikely	 since	 any	 obstructing	 stone	 would	 cause	 dilated	 ducts,	 and	
sometimes	 stones	might	 be	 visible.	However	 gallstones	 are	 very	 common	 and	often	
asymptomatic	so	visible	stones	does	not	exclude	other	pathology!	
	
	
Q9.	 Is	Mr	Chin	‘cured’	at	the	point	when	he	is	discharged?	
	
No,	Hep	B	and	C	can	cause	chronic	 infections	(Hep	A	does	not).	 ‘Cure’	would	require	
the	demonstration	of	HBsAg	–ve.	
	
	
Q10.	 What	measures	could	Mr	and	Mrs	Chin	have	taken	to	prevent	Mrs	Chin	from	

this	infection?	
	

• Barrier	methods	e.g.	condom.		
• Wife	should	get	vaccinated	against	Hepatitis	B,	and	test	for	anti-HbS	antibodies	

to	ensure	that	she	has	immunity.	
• Abstinence	

	
	
Q11.	 What	measures	could	Mrs	Chin	take	to	prevent	transmission	of	this	infection	

to	her	baby?	
	
Hepatitis	B	vaccination	for	the	baby	immediately	on	delivery	
If	Mrs	Chin	is	HbeAg	positive,	also	give	the	baby	anti-HBV	immunoglobulin.	
	
In	 addition:	 mothers	 with	 high	 HBV	 DNA	 levels	 can	 be	 offered	 antiviral	 therapy	 to	
further	reduce	risk	of	perinatal	transmission. 	
	
	
Q12.	 What	has	happened	to	Mr	Chin?	Explain	the	physical	signs	seen.	
	
Likely	to	be	cirrhosis.	The	physical	and	biochemical	derangements	in	cirrhosis	are	due	
to	3	main	mechanisms	
	
Portal	hypertension:	

• Splenomegaly,	↓	platelets	due	to	hypersplenism	
• Ascites,	caput	medusae	
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Impaired	anabolic	function:	
• ↓	Albumin:	third-spacing	of	fluid	leading	to	ascites	and	pedal	edema,	

leukonychia.	
• ↓	clotting	factors:	↑	PT/INR,	↑	PTT,	purpura,	bleeding.	Confounder:	

obstructive	jaundice	can	also	causes	coagulopathy	(due	to	vitamin	K	
malabsorption	affecting	clotting	factor	II,	VII,	IX	and	X	synthesis)	

• ↓	glucose:	late-stage,	only	if	severe	liver	failure.	Impaired	catabolic	function:	
• ↓	estrogen	breakdown:	palmar	erythema,	spider	naevi,	gynaecomastia,	loss	of	

axillary	hair,	testicular	atrophy	
	
↑	conjugated	bilirubin:	visible	jaundice,	puritus	and	scratch	marks	
	
↑	toxins:	asterixes,	encephalopathy,	↑	ammonia	
	
	
Q13.	 What	complications	could	this	lead	to?	
	
Hepatocellular	carcinoma	
Fulminant	hepatic	failure,	hepatic	encephalopathy	
Esophageal	varices	and	bleed	
	
No	need	to	teach	M2s:	

• Ascities	and	spontaneous	bacterial	peritonitis	
• Hepatorenal	syndrome	
• Hepatopulmonary	syndrome	
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CASE	13	|	THE	FATTY	FOODIE	
[Diabetes	mellitus]	

	
Q1.	 What	is	the	cause	of	his	frequent	urination	and	dysuria?		
	

Urinary	tract	infection,	probably	E.	coli	or	Klebsiella	species.	
	
	
Q2.		 How	would	you	treat	the	condition	described	in	Q1?	
	

Empirical	treatment	includes	ampicillin	or	co-trimoxazole	as	first-line	antibiotic	
treatment.	Co-amoxiclav,	 ciprofloxacin	and	cephalexin	 can	be	used	as	 second	
line	 antibiotic	 treatment	 if	 bacteria	 is	 resistant	 to	 first-line	 antibiotics.	 Check	
culture	sensitivity	when	they	come	back!	

	
	
Q3.	 What	underlying	disease	might	Mr	Lim	have?	How	does	this	predispose	him	

to	the	condition	in	Q1?	
	
Diabetes	mellitus	 type	 2.	 Diabetics	 are	more	 prone	 to	 infection	 because	 DM	
compromises	immunity	(e.g.	poorer	neutrophil	function)	
	

	
Q4.	 How	would	you	confirm	your	diagnosis	in	Q3?	
	

Two	 tests	 are	 necessary	 in	 the	 asymptomatic	 person	 but	 in	 a	 symptomatic	
individual	like	Mr	Lim,	only	one	is	necessary	
• Oral	glucose	tolerance	test	≥	11.1	mmol/L	 	 (norm	<7.8)	
• Fasting	venous	blood	glucose	>	7.0	mmol/L	 	 (norm	<6.0)	
• Random	venous	blood	glucose	>11.1	 	

	
Note:	Glucose	measurements	should	be	of	venous	blood	glucose,	not	capillary	
blood	glucose,	which	is	inaccurate.	

	
	
Q5.	 Identify	the	lesion	seen	in	Figure	2,	and	explain	its	pathogenesis.	
	

Diabetic	 foot	 ulcer.	 Diabetics	 are	 predisposed	 to	 such	 foot	 ulcers	 because	 of	
peripheral	neuropathy,	which	disrupts	pain	sensation	in	the	extremities	(‘glove	
and	 stocking’)	 such	 that	 they	 are	unable	 to	protect	 themselves	 from	 trauma.	
Peripheral	arterial	disease	(due	to	accelerated	atherosclerosis)	further	 inhibits	
wound	healing.	
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[As	a	teaching	point,	you	may	also	want	to	consider	describing	the	ulcer]	This	is	
a	 x	 cm	by	 x	 cm	ulcer	under	 the	 left	 2nd	metatarsal	 and	a	 x	 cm	by	 x	 cm	ulcer	
under	 the	 right	 3rd	metatarsal.	 The	 ulcers	 are	 deep,	 punched	out,	with	 clean	
bases	and	no	visible	discharge.	Surrounding	skin	appears	thickened.		
	
	

Q6.		 Suggest	 2	 classes	of	drugs	 you	might	use	 to	 treat	Mr	 Lim’s	diagnosis	 in	Q3.	
Give	an	example	of	each,	and	explain	their	mechanism	of	action.	

	
Possible	options	include		
• Sulphonylureas,	 e.g.	 glipizide.	 This	 is	 an	 insulin	 secretagogue	which	 closes	

ATP-sensitive	 K	 channels	 on	 pancreatic	 islet	 cells,	 depolarizing	 the	 cell,	
causing	calcium	influx	and	insulin	release.		

• Biguanides,	 e.g.	Metformin.	 This	 is	 an	 insulin	 sensitizer	which	upregulates	
the	density	of	insulin	receptors	on	target	organs,	hence	upregulating	tissue	
response	to	insulin.	

	
Notes:		

• In	this	case,	oral	hypoglycemic	agents	are	usually	used	as	first-line	anti-
diabetic	therapy,	instead	of	injectable	insulin.	Injectable	insulin	is	only	
used	to	start	therapy	in	T1	DM	patients,	or	in	type	2	diabetics	for	whom	
oral	hypoglycemic	agents	are	no	longer	effective.	

• We	hardly	use	glibenclamide	anymore	because	it	is	too	long-acting	and	
tends	to	cause	hypoglycemia	(especially	in	elderly	who	have	poor	renal	
drug	clearance).		

	
	
Q7.		 What	lifestyle	advice	would	you	give	Mr	Lim?	
	

Lifestyle	modification	is	a	useful	adjunct	to	pharmacotherapy.	
• Weight	loss	(target	BMI	<23.5)	
• Exercise	 (moderate	 intensity,	 30	 min	 a	 day	 x	 5	 days	 a	 week	 and	muscle	

building	on	2	days/week)	
• Avoidance	of	high-glucose	food	(as	far	as	possible)		
• Compliance	with	medication	
• Also	consider	lifestyle	advice	pertaining	to	above	

	
Other	advice	

• Counselling	 on	 how	 to	 recognize	 symptoms	 of	 hypoglycemia,	 carry	 a	
glucose	source	(e.g.	sweets)	with	him	in	case	of	hypoglycemia	

• Capillary	blood	glucose	home	monitoring	
• Titrate	 hypoglycemia	 drug	 requirements	 if	 ill	 (e.g.	 not	 eating)	 –	 do	 not	

stop	
• Take	regular	meals	
• Foot	care	advice	
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Q8.		 What	other	complications	might	arise	from	Mr	Lim’s	chronic	conditions?	As	his	
GP,	how	could	you	screen	for	and	treat	these	complications?	

	
Microvascular	complications	

• Nephropathy	
• Peripheral	neuropathy	(which	he	already	has)	
• Retinopathy	

	
Macrovascular	complications	

• Cardiovascular	disease	
• Peripheral	vascular	disease	(PVD)	
• Cerebrovascular	disease	

	
The	best	management	 is	of	course	control	of	his	diabetes.	Monitor	for	microvascular	
complications	 with	 urine	 tests	 for	 microalbuminuria,	 yearly	 retinal	 photography	 for	
retinopathy,	and	diabetic	foot	screening	for	peripheral	neuropathy.	
	
Complication	 Screen	 Treat	
Nephropathy	 Urine	test	for	

microalbuminuria	
ACE-inhibitors	

Neuropathy	 Diabetic	food	screen	 Podiatric	care	
Retinopathy	 Diabetic	retinal	

photography	
Photocoagulation	if	
maculopathy	or	Stage	2-4	
diabetic	retinopathy	
detected.	

AMI,	IHD,	atherosclerosis	 BP,	lipids	 Risk	reduction:	other	CVS	
risk	factors	(hypertension,	
hyperlipidemia,	smoking,	
etc)	should	be	screened	
for	and	treated.	

PVD	 Doppler,	 palpate	 pulses,	
ankle-brachial	index	etc.	

CVA	 BP,	lipids	

	
	
	
Q9.		 Why	might	Mr	Lim	still	be	symptomatic?		
	
When	a	therapy	fails	one	must	ask	4	questions	

1. Was	the	diagnosis	wrong	
2. Was	the	treatment	for	the	condition	wrong?	(Intentional	and	non-intentional)	
3. Was	there	complications	which	could	affect	the	therapy		
4. Compliance	to	medications?	
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Polyuria	 and	 polydipsia	 can	 arise	 due	 to	 diabetes:	 the	 amount	 of	 glucose	
filtered	 at	 the	 kidney	 glomeruli	 exceeds	 its	 transport	 maximum	 (renal	
threshold),	causing	osmotic	diuresis.	This	may	in	turn	be	due	to	
• Poor	 compliance	 due	 to	 side	 effects	 of	Metformin	 e.g.	 diarrhea,	metallic	

taste.	(Metformin	is	a	drug	that	is	usually	not	too	problematic	for	patients.	
Metformin	rarely	causes	hypoglycemia)	

• Progressive	beta-cell	 exhaustion:	amount	of	endogenous	 insulin	produced	
naturally	 drops	 with	 time.	 A	 sensitizer	 like	 Metformin	 depends	 on	 the	
action	of	insulin,	so	it	may	not	work	if	endogenous	insulin	production	is	too	
low.	

Q10.		 Can	you	explain	what	is	wrong?	
	

Metallic	 taste	 is	 one	 side	 effect	 of	 Metformin,	 the	 others	 being	 GIT	
disturbances	and	lactic	acidosis.	

	
	
Q11.		 How	would	you	manage	Mr	Lim’s	issues?	
	

There	 are	 two	 problems	 here:	 (1)	 elevated	 blood	 glucose	 and	 persistent	
symptoms,	(2)	metformin	affecting	his	work.	
	
Ask	 about	 compliance	 (and	 if	 not,	 why).	 Check	 HbA1c	 (a	 measure	 of	 the	
average	 blood	 glucose	 in	 the	 past	 2-3	 months).	 Metformin	 will	 need	 to	 be	
changed	to	another	drug	that	does	not	affect	his	work,	and	if	monotherapy	fails	
to	 achieve	 target	 good	 glycemic	 control	 (target	 HbA1c	 below	 7%),	 it	may	 be	
necessary	to	use	combination	oral	therapy	or	add	an	injectable	insulin.	
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CASE	14	|	THE	SWOLLEN	BOY	
[Nephrotic	syndrome]	

Background:	
It	 is	 important	 to	know	about	 the	diagnostic	 criteria	and	 features	defining	nephrotic	
and	 nephritic	 syndrome!	 It	 is	 a	 common	 condition	 which	 is	 usually	 seen	 in	 the	
paediatric	setting.	
	
Q1.		 Explain	the	pathogenesis	of	Ronald’s	edema.	
	
Urinary	protein	 loss	 ->	hypoalbuminaemia	 ->	decreased	 capillary	oncotic	 pressure	 ->	
change	in	balance	of	Starling’s	forces	favouring	extravasation	of	fluid	into	third	spaces.	
LFT	will	show	low	albumin.	
	
	
Q2.		 Is	it	a	contradiction	for	Ronald	to	be	‘hypovolemic’	when	he	is	so	swollen?	
	
No,	 he	 is	 intravascularly	 volume	 depleted	 but	 extravascularly	 edematous.	 The	
pathology	 is	 not	 dehydration	 but	 rather	 shift	 of	 fluid	 from	 intravascular	 to	
extravascular	compartment.	
	
	
Q3.		 Distinguish	 between	 the	 clinical	 presentation	 of	 the	 nephrotic	 and	 the	

nephritic	syndrome.	
	

• Nephrotic	–	proteinuria,	hypoalbuminaemia,	edema.	
• Nephritic	 –	 hematuria	 +	 proteinuria,	 oliguria,	 rise	 in	 serum	 creatinine,	

hypertension.	Edema	less	prominent	than	in	nephrotics.	
	
Nephrotic	 syndrome	 is	 usually	 due	 to	 nonproliferative	 disease	 e.g.	 minimal	 change	
disease,	 FSGS.	 Nephritic	 syndrome	 is	 usually	 due	 to	 proliferative	 disease	 e.g.	 post-
streptococcus	glomerulonephritis,	IgA	glomerulonephritis.	
	
Q4.		 Is	a	biopsy	necessary	at	this	time?	
	
No,	 most	 nephrotic	 syndrome	 in	 this	 age	 group	 is	 due	 to	 minimal	 change	 disease.	
Biopsy	is	usually	only	carried	out	if	the	condition	is	steroid-resistant.	
	
	
Q5.		 Apart	 from	nephrotic	 syndrome,	what	are	 some	other	 causes	of	 lower	 limb	

swelling?	
	
Unilateral	

• Inflammation	e.g.	cellulitis,	DVT	
• Lymphatic	obstruction	e.g.	filariasis.	
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Bilateral	
• Fluid	overload	e.g.	congestive	cardiac	failure	
• Hypoalbuminaemia	e.g.	nephrotic	syndrome,	chronic	liver	disease,	malnutrition	

or	protein	losing	enteropathy	
	
	
Q6.		 State	the	pathological	cause	of	Ronald’s	nephrotic	syndrome?	
	
Minimal	change	disease	
	
	
Q7.		 How	does	cyclosporin	work?	
	
Bind	cyclophillin,	Inhibit	calcineurin		
Inhibit	NF-AT	translocation	into	nucleus		
Inhibit	cytokine	gene	transcription 	
Inhibit	T-cell	proliferation		
	
	
Q8.		 Why	was	he	started	on	enalapril?	
	
Decrease	proteinuria	with	an	ACE-I.	Angiotensin	II	causes	more	efferent	arteriole	than	
afferent	arteriole	vasoconstriction.	Physiologically,	this	helps	to	maintain	GFR	despite	
↓	 renal	 perfusion	 during	 hypovolemia	 (the	 clinical	 context	 that	 triggers	 angiotensin	
secretion).	However	this	↑	glomerular	pressure	causes	↑	proteinuria.	Giving	an	ACEI	
reverses	this	and	decreases	proteinuria.	
	
	
Q9.		 What	is	the	likely	diagnosis	and	how	is	this	usually	treated?	
	
URTI.	Usually	symptomatic	management	with	

• Antipyretic:	Paracetamol	or	ibuprofen	
• Cough	 suppressant	 e.g.	 codeine,	 dextromethorphan	 (Note:	 Codeine-based	

cough	syrups	are	avoided	in	the	paediatric	setting).	
• Antihistamine	e.g.	promethazine,	chlorpheniramine,	hydroxyzine	

	
	
Q10.	Apart	from	usual	treatment,	what	else	should	be	done	for	Ronald	and	why?	
	
He	is	potentially	immunosuppressed	–	do	FBC	for	leukopenia*		
Neutropenic	 fever	 is	 very	 dangerous	 as	 without	 adequate	 immune	 defences	 an	
infection	can	overwhelm	the	body	
	
*	Further	discussion:	cyclosporin	tends	not	to	cause	very	severe	neutropenia	because	it	is	more	specific	for	T	cells	
(compared	to	say	chemotherapy	agents),	however	the	risk	of	leukopenia	or	neutropenia	must	be	considered	for	ALL	
immunosuppressants.	Prednisolone	can	cause	immunosuppression.	
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Q11.		 What	kind	of	infections	does	neutropenia	predispose	Ronald	to?	
	
Bacterial	
	
	
Q12.		 For	Ronald’s	pathological	diagnosis	(Q6),	is	this	clinical	course	common?	
	
No,	minimal	change	disease	 is	usually	steroid	responsive	and	rarely	causes	end	stage	
renal	failure.	
	
	
Q13.		 What	is	the	most	common	cause	of	end	stage	renal	failure	in	Singapore?	
	
Diabetic	nephropathy	
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CASE	15	|	AFFAIRS	OF	THE	HEART	
[Graves’	disease]	

	
Q1.		 What	are	some	possible	causes	of	Ah	Moi’s	neck	lump?			
	
The	neck	lump	likely	arises	from	the	thyroid	because	it	ascends	on	swallowing.	Possible	
causes,	based	on	characteristics	of	the	lump,	are:	

• Diffuse	enlargement:	Graves’	disease,	Hashimoto’s	thyroiditis	
• Multinodular	enlargement:	multinodular	goitre	
• Single	nodule:	thyroid	cyst,	adenoma,	or	cancer.	Possibly	also	dominant	nodule	

in	a	multinodular	goitre.		
	
	
Q2.		 What	is	the	significance	of	hoarsenss	of	voice	or	tracheal	deviation?			
	
Hoarseness	suggests	recurrent	laryngeal	nerve	invasion	by	a	malignant	lesion	
Tracheal	 deviation	 is	 due	 to	 mass	 effect	 of	 a	 large	 goitre,	 which	 is	 not	 necessarily	
malignant.	Both	of	these	features	are	not	present	in	Ah	Moi.	
	
	
Q3.		 What	clinical	state	is	Ah	Moi	in?	
	
Ah	 Moi	 is	 clinically	 hyperthyroid.	 It	 is	 helpful	 to	 correlate	 thyroid	 structure	 and	
functional	status	to	arrive	at	a	diagnosis:	
	

Correlation	of	thyroid	structure	&	function	

	 Hypo	 Euthyroid	 Hyper	

No	goitre	 Thyroiditis	
Thyroidectomy	
Radioactive	I2	

	 Thyroiditis		
T4	overdose	
Amiodarone	

Diffuse	goitre	 Hashimoto	
Antithyroid	med	

I2	deficiency	
Enz	defect	
Hashimoto	

Graves	
Hashi-toxicity	

MNG	 I2	deficiency	
	

I2	deficiency	
Carcinoma	

Toxic	MNG	
2˚	hyperthyroidism	

Solitary	nodule	 	 Cyst	
MNG	
Adenoma	
Carcinoma	

Toxic	nodule	in	MNG	
	
Cancer	(rare)	
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Q4.		 What	physical	signs	would	you	look	for?	
	
Signs	 of	 hyperthyroidism	 –	 lid	 lag,	 tremor,	 proximal	 myopathy,	 hyperreflexia,	
tachycardia,	baggy	clothes	(loss	of	weight),	sweaty	palms,	irritable/edgy	
	
Signs	of	Graves’	–	exophthalmos,	proptosis,	opthalmoplegia,	pretibial	myxoedema.	
	
	
Q5.	 What	does	Ah	Moi	have?	Describe	the	pathophysiology	of	this	disease.	
	
Primary	hyperthyroidism	–	high	T3,	T4,	low	TSH	
Graves	disease	–	due	to	thyroid	stimulating	Ig	
	
Pathophysiology:	Autoimmune	antibodies	bind	to	the	TSH	receptors	and	activate	the	
thyroid	 follicular	 cells.	 This	 promotes	 an	 increase	 in	 synthesis	 of	 thyroid	 hormones,	
release	 of	 thyroid	 hormones	 and	promotes	 growth	of	 the	 thyroid	 gland.	Graves	 eye	
disease	follows	a	separate	course	but	 is	due	to	the	same	mechanism	of	autoimmune	
antibodies	cross-reacting	against	tissues	in	the	orbit.	
	
	
Q6.	 Name	one	long-term	antithyroid	medication.	What	is	its	mechanism	of	action	

and	potential	side	effects?	
	
These	are	the	thioamides	e.g.	carbimazole,	propylthiouracil	
	
Mode	of	action:		

• Inhibits	peripheral	conversion	of	T4	to	T3	by	5-deiodinase	
• Inhibits	Thyroid	Peroxidase,	hence:	
• Inhibits	oxidation	of	iodide	ions	to	iodine	
• Inhibits	organification	of	iodine	to	form	mono-iodotyrosine	and	di-iodotyrosine	
• Inhibits	coupling	of	MIT	and	DIT	to	form	T3	or	T4	

	
Side	Effects		

• Bone	Marrow	Suppression	–	can	cause	neutropenic	sepsis	
• Fever,	Rash,	Arthralgia,	Lymphadenopathy	
• Hypothyroidism	
• PTU	also	carries	a	risk	of	liver	injury	which	can	range	from	elevated	LFTs	to	

hepatitis	to	fuminant	hepatic	failure.	Hence	carbimazole	is	usually	first	line.	
	
	
Q7.	 What	is	the	role	of	propranolol?	
	
Quick	 relief	 of	 sympathetic	 hyperactivity	 (hence	 we	 give	 a	 beta	 blocker)	 because	
thioamides	have	a	slow	onset	–	immediate	relief	of	symptoms	of	thyrotoxicosis	
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Q8.	 What	alternative	management	strategies	can	be	considered?	
	

1. ‘Block	and	replace’	medication	strategy	i.e.	give	a	high	dose	of	thioamide	to	
completely	suppress	endogenous	thyroid	hormone	production,	then	replace	
thyroid	hormone	by	giving	exogenous	T4	

2. Radioactive	iodine	ablation	of	thyroid	tissue.	(but	not	if	she	is	starting	a	family!)	
3. Surgical	thyroidectomy		

	
	
Q9.	 What	are	the	considerations	if	Ah	Moi	wishes	to	start	a	family?	
	

• Hyperthyroidism	needs	to	be	carefully	managed	in	a	pregnant	woman	(details	
unnecessary	at	M2)	

• Pregnancy	is	a	contraindication	for	radioactive	iodine	
• Carbimazole	 is	 not	 used	 in	 first	 trimester	 of	 pregnancy	 because	 there	 are	

concerns	about	teratogenicity.	
	
	
Q10.	 What	condition	has	Ah	Moi	developed	20	years	later?	
	
Atrial	fibrillation.	Hyperthyroidism	is	a	risk	factor	for	development	of	AF.	
	
	
Q11.	 Why	is	propranolol	and	warfarin	given?	
	
The	question	stem	provides	a	partial	clue	but	you	have	to	fill	in	the	details.	
	
Warfarin:	 the	 lack	of	atrial	contractility	 (since	atria	 fibrilate)	causes	stasis	of	blood	 in	
the	atria.	Thrombus	formation	can	occur	in	the	atria,	and	if	this	embolises	to	the	brain,	
a	stroke	results.	Hence	prophylatic	anticoagulation	is	usually	given	to	reduce	this	risk.	
The	 choice	 of	 anticoagulant	 is	 based	 on	 a	 risk	 scoring	 system	 (which	M2s	 need	 not	
know)	
	
Propranolol:	rate	control,	to	control	tachycardia.	
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Q12.	 Apart	 from	warfarin,	what	 other	 anti-coagulants	 are	 available?	Which	 anti-
coagulant	would	you	recommend	for	Ah	Moi	and	why?	

	
The	main	alternative	is	heparin.	Between	heparin	and	warfarin,	warfarin	is	usually	the	
choice	 because	 it	 is	 an	 oral	 tablet	 (heparin	 requires	 injection),	 except	 in	 the	 acute	
setting	 where	 anticoagulation	 needs	 to	 be	 stopped	 (e.g.	 surgery),	 rapidly	 initiated	
(warfarin	has	a	slow	onset),	or	in	pregnancy	(warfarin	is	a	teratogen).	Of	course	both	
can	cause	bleeding.	If	heparin	is	required,	low	molecular	weight	heparin	is	usually	used	
nowadays	in	place	of	‘regular’	heparin	–	this	causes	less	allergies.		
	
There	 are	 newer	 oral	 anticoagulants,	 e.g.	 the	 direct	 thrombin	 inhibitors,	 which	 are	
proven	 in	 trials	 to	work	 just	 as	well	 as	warfarin	 (for	 specific	 conditions)	 but	 do	 not	
require	 the	 titration	 and	 regular	 INR	 monitoring	 that	 warfarin	 does.	 These	 are	 of	
course	more	convenient	than	warfarin,	but	much	more	expensive.	
	
Note	 that	aspirin	and	clopidogrel	are	antiplatelets,	not	anticoagulants	–	antiplatelets	
have	 entirely	 different	 mechanism	 of	 action.	 Certain	 types	 of	 thrombosis	 (e.g.	
myocardial	infarct)	is	driven	by	platelet	aggregation	and	antiplatelets	are	used.	Others	
(e.g.	 DVT,	 atrial	 thrombus)	 are	 driven	 by	 coagulation	 cascade	 activation	 and	
anticoagulants	are	better.		
	
	
Q13.	 What	is	the	cause	of	her	bruising?	
	
Warfarin	 toxicity.	 Recall	 that	 warfarin	 is	 very	 prone	 to	 drug	 interactions.	 The	 GP	
probably	 prescribed	 an	 antibiotic	 (e.g.	 ciprofloxacin,	 erythromycin)	 that	 inhibits	 the	
CYP450	 system,	 decreasing	 warfarin	metabolism	 and	 hence	 causing	 excess	 warfarin	
concentration.	
	
	
Q14.	 Why	was	vitamin	K	given?	(Hint:	recall	the	mechanism	of	action	of	warfarin)	
	
Warfarin	 inhibits	Vit	K	epoxide	 reductase,	depleting	Vit	K.	Hence,	Factor	 II,	VII,	 IX,	X,	
cannot	convert	to	their	active	form.	
	
Giving	 vitamin	 K	 therefore	 allows	 factor	 II,	 VII,	 IX,	 X	 to	 regenerate,	 this	 reverses	
anticoagulation.	
	
	
Q15.	 How	do	we	decide	when	to	restart	warfarin?		
	
Monitor	the	INR	(international	normalized	ratio),	which	is	a	standardized	ratio	derived	
from	 the	 PT	 (prothrombin	 time),	 which	 in	 turns	 measures	 the	 clotting	 tendency	 of	
blood.	(this	is	taught	in	M1).		
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(NB:	 INR	 targets	 for	 AF	 can	 range	 from	 2.0-3.0	 or	 2.5-3.5	 based	 on	 history	 of	
thromboembolism).	
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CASE 16 | FATAL GROWTHS 
[Diffuse large B cell lymphoma] 

 
Q1.  What are the risk factors for breast cancer? 
 
Risk factors and in brackets the higher-risk condition 

• Nonmodifiable risk factors: age (older), sex (female), race 
• Genetic risk: family history of breast and related cancers, BRCA gene carriage 
• Estrogen exposure: early menarche, late menopause, fewer children, no 

breastfeeding, use of oral contraceptives or hormone replacement 
 
 
Q2. What is the ‘triple test’ for workup of suspected breast cancer?  
 
Clinical assessment 
Imaging: Mammography or ultrasound 
Biopsy or cytology 
 
 
Q3. Apart from breast cancer, what are some other causes of Janice’s axillary 

lumps? Group your answers. How do you tell them apart? 
 
In general these can be divided into infective, malignant, and autoimmune causes. Keep 
in mind the drainage territory of the lymph nodes. In distinguishing them the important 
features are: time course (acute vs chronic), pain, risk factors and associated symptoms. 
 
Infective causes include any skin and soft tissue infection in the lymph node drainage 
territory. This is usually an acute history and such an infected node may be 
erythematous and tender. TB also presents as lymphadenopathy. 
 
Infectious: acute-onset lymphadenopathy, may be painful.  

- Bacterial: skin infections anywhere in the drainage territory 
- Viral: EBV , CMV , HSV , etc. More generalized.  
- TB is an important differential for chronic lymphadenopathy. Can mimic cancer. 

 
Malignant causes are usually painless and chronic. These may be solid organ 
malignancies (especially breast or lung in the context of an axilla LN, or potentially any 
skin cancer in the region) or hematological malignancies in which case there may be 
multiple enlarged LN. 
 
Immunological causes include RA, SLE, etc. 
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Q4.  What are the different types of biopsy that can be carried out? 
 

Fine Needle Aspiration Biopsy 
• Involves passing a thin, hollow needle into the mass to obtain samples 
• Advantages:  

o Allows for cytology to be done 
o Safest and least traumatic 

• Disadvantages: 
o Does not allow for detailed histological studies due to limited amount of 

tissue obtained 
o Abnormal tissue may be missed due to small amount obtained 

 
Core Needle Biopsy 
• Needle used is larger than that used in FNAB 
• Advantages:  

o Greater amount of tissue obtained allows for more detailed studies 
o Safer and less traumatic than excisional biopsy 

• Disadvantages: 
o More traumatic than FNAB and may cause bruising 

 
Surgical Biopsy 
• Involves surgical excision of the lymph node  
• Advantages:  

o Allows for detailed pathological studies due to undisrupted architecture 
of sample and large amount of sample 

o Solves the problem if it is a localized disease. 
• Disadvantages: 

o Most traumatic, results in more bleeding and swelling 
o May leave a scar at the site of the incision 

 
 
Q5.  How would the histological appearance on biopsy help you distinguish 

between these causes? 
 

• Caseating granulomas = TB 
• Malignant epithelial tumours (carcinomas) features: cellular pleomorphism, 

nuclear atypia, high N:C ratio etc, architectural complexity. The histological 
type of malignancy also points to a cell of origin. 
o Adenocarcinoma origin: e.g., mucinous with gland formation = likely 

breast CA or lung CA. 
o Squamous cell carcinoma: e.g squamous architecture, no mucinous or 

gland-forming tendancy, keratin pearls = potentially lung, or skin 
• Lymphomas:  Discohesive  basophilic malignant cells. These may be small cell 

vs large cell, follicular vs diffuse.  
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Q6.  What is the significance of her weight loss and night sweats? 
 
These are “B” symptoms, which are more common in patients with aggressive 
lymphomas (vs indolent lymphomas). Patients with “B” symptoms usually have poorer 
prognosis.  
 
 
Q7.  Compare lymphoma and leukemia.  
 
Tough question - this distinction is at times more arbitrary than the M2 lectures suggest.  

• Leukemia literally means malignant haematopoietic cells in the blood. Usually 
arises from bone marrow itself or from thymus (eg T lymphoblastic leukemia).  

• Lymphoma literally means malignant lymphoid cells. Lymphomas usually arises 
from lymphatic system eg Lymph nodes, tonsils and Gastrointestinal tract (the 
largest lymphoid organ).  

• Some lymphoma although originating in the lymph nodes can also become 
leukemia i.e. malignant lymphoid cells entering into the blood stream.  

 
 Leukemia Lymphoma 
Cell of origin Haematopoietic cells e.g. 

• Myeloid (granulocyte precursor) 
• Erythroid (RBC precursor) 
• Lymphoid (lymphocyte precursor) 
• Megakaryocytic (platelet precursor) 

B and T 
lymphocytes 

Main site of disease Bone marrow Lymph nodes 
Main presentation Low RBC (anemia symptoms) 

High WBC  
Low platelets eg bleeding gums, bruising 

Lumps  
Lymphadenopathy 
B symptoms 

 
 
Q8.  Distinguish between aggressive and indolent lymphomas. What is the 

prognosis for diffuse large B cell lymphoma? 
 

Indolent Characteristic Aggressive 
Slow Growth Rate Fast 

Indolent clinical course, patient 
can be well for many years 

without treatment 

Clinical Course Aggressive and patient can 
die in a matter of weeks 

without treatment 
Not very responsive, almost 

incurable 
Responsiveness 

to treatment 
Responsive, potentially 

curable 
Defect with apoptosis genes 

(malignant cell cannot undergo 
apoptosis) 

Type of 
mutation 
acquired 

Defect with oncogenes 
(malignant cell replicates 

uncontrollably) 
Follicular, Mucosa Associated 
Lymphoid Tissue Lymphoma 

Examples Burkitt’s Lymphoma, Diffuse 
Large B-cell Lymphoma 
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For info: DLBCL is an aggressive lymphoma. It is rapidly fatal if untreated but 
eminently curable – aggressive chemotherapy is usually given and trouble is that 
some patients do not survive the side effects (e.g. neutropenia leading to 
infection) 
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CASE 17 | CONSUMPTION 
[Extrapulmonary tuberculosis] 

 
Q1. Draw and label the descending neuroaxis from the cerebral cortex to the 

muscle. 
 

Refer to the (lateral) corticospinal pathway: 
 

 
 
Upper motor neuron: Cortex à Brainstem à Spinal Cord (corticospinal tract) – 
decussate at medullary pyramids 
 
Lower motor neuron: Anterior horn cell à root à plexus à peripheral nerve à 
neuromuscular junction à muscle. 
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Q2. Broadly, neurological lesions can be divided into two categories: upper and 
lower motor neuron. What does this mean and how can the two be clinically 
distinguished? 

 
 UMN LMN * 

Atrophy –  Severe 

Fasciculation – ± 

Tone ↑ (spastic) ↓ (flaccid) 

Reflexes ↑ ↓ 

Clonus > 3 beats None 

Babinski + – 
 

*myopathy and NMJ lesions may present slightly differently. 
 
Note: you can try to draw the reflex arc at the spinal cord and use it to explain the 
difference between UMN and LMN lesions. Maybe this will help in the future for them 
to figure why UMN lesions can give decreased reflexes initially (spinal shock).  

 
 

Q3. Exercise: in each of the following cases (shaded area denotes impairment), suggest 
a location of the lesion. Provide your reasoning. 
 
A: Diplegia = Spinal cord 
 
B: Left hemiparesis + Right facial droop (crossed hemiparesis) = Brainstem: right pons. 
This lesion affects the descending corticospinal tract (UMN) coursing through the right 
pons (this decussates below the pons, hence causing left hemiparesis), plus the right 
facial nucleus (causing a LMN facial palsy).  
 
C: Left hemiparesis + Left facial droop = Right brain: subcortex or cortex. This lesion 
affects descending UMN fibres going to the left facial nerve nucleus and the left limbs. 
(Technically the facial palsy only affects the lower half of the face – the diagram is not 
fully accurate) 
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Q4. In Mr Kopala, where is the lesion? 
 
Localizing in terms of levels: 

• Bilateral UMN LL = lesion above L2 
• Normal UL = lesion below T1 
• Sensory level at umbilicus = lesion is at T10  

 
Generally speaking (exceptions apply), a bilateral lesion is likely spinal cord while a 
unilateral lesion is more likely brain or brainstem.  

• The spinal cord is a small structure and any pathology may affect both sides (a 
pathology that affects only one side causes a brown-sequard syndrome which 
itself has bilateral features) 

• The brain is relatively large so pathology tends to affect one side (usually). 
• Exception: bilateral UMN LL due to parasaggital meningioma, cerebral palsy 

 
Further discussion points (if they are able to handle it): 
 
What if the lesion is… 

• Absent biceps jerk and brisk triceps jerk --- C6 lesion 
• Bilateral LMN LL --- think of cauda equina syndrome if LMN only. (if UL also LMN, 

think of LMN lesions e.g. gullian barre syndrome) 
 
 
Q5. What are some potential etiologies of this lesion? What features would make 

each lesion more or less likely? 
 
Think through the ‘vitamin C’ list 
 

Category Examples Tempo Associated features 
Vascular Infarct 

Haemorrhage 
Acute Risk factors (see case 18). More 

common in brain than spine. 
Infective Abscess, TB Subacute Other infective features. 
Traumatic Road accident Acute Clear history 
Autoimmune/  
inflammatory 

Multiple sclerosis Variable  

Metabolic B12 deficiency Chronic B12 deficiency affects posterior 
columns more 

Mechanical Spinal stenosis 
Cervical spondylosis 

Chronic Back/neck pain 
Neurogenic claudication 

Iatrogenic    
Neoplastic Spinal mets Chronic Pain 

Constitutional features of 
malignancy 
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Q6. What is your diagnosis? 
 
Extrapulmonary TB. (For interpretation of LP – see case 3). 

 
 

Q7. A translator now becomes available. What questions would you want to ask 
him? 

 
Any cough / haemoptysis / fever / night sweats / weight loss 
Personal and contact history of TB 
Travel history / social background 
Previous CXR, BCG, 

 
 
Q8. Does the normal chest X-ray exclude tuberculosis? 
 
While the classical TB X-ray is that of apical fibrosis / cavitation, or lung ± mediastinal 
nodule, normal chest X ray does not exclude extrapulmonary TB. 
 
 
Q9. Describe the mechanism of action of these drugs 
 

• Isoniazid (H) inhibits mycolic acid synthesis for the Mycobacterial cell wall by 
inhibiting acyl carrier protein reductase & keto-acyl synthetase. Bactericidal in 
rapidly multiplying 

• Rifampicin (R) inhibits DNA-dependent RNA polymerase.  
• Pyrazinamide (Z) is converted by TB pyrazinamidase to pyrazinoic acid, which 

inhibits TB growth.  
 
 
Q10. Comment on the duration of treatment. 
 
Extrapulmonary TB is treated for longer than the usual 6 months (pulmonary disease). 
 
 
Q11. How do we monitor for side effects? 
 

• Repeat LFTs: risk of elevation due to H, R, Z 
• Check FBCs for thrombocytopenia (R) 
• Clinically monitor for peripheral neuropathy due to H – give prophylactic 

pyridoxine 
• Clinically monitor for rash (H, R, Z) 
• Clinically monitor for joint pains (Z) – hyperuricemia precipitating gout 
• FBC – hemolytic anemia (H), thrombocytopenia (R) 
• Ethambutol also: visual screen. 

ªM3 Pointer IM 
If cough was Mr 
Kopala’s 
presenting 
complaint instead, 
how would you 
approach it from 
history to physical 
exam to 
investigations? 
What are the 
differentials? 

ªM3 Pointer IM 
What is the utility 
of a Mantoux 
test? Are you 
aware of how to 
roughly interpret 
the result from a 
Mantoux test?  
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Q12. In Mr Kopala’s case, are these 3 drugs sufficient for his treatment? What else 
needs to be done? 
 
No, probably not! This is a patient from Bangaladesh who had been partially treated for 
TB (only 2 months of Abx). A full course of TB treatment is at least 6 months, so he must 
have been partially treated. This selects for resistance in surviving mycobaceria and 
promotes drug-resistant TB. It will be worth exploring why he had only 2 months (non-
compliance with the other 4 months? Lost to follow up? Congestion of inadequate 
health systems?).  Factors promoting drug resistance include: 

• Previous partial treatment in this patient  
• Travel history or emigration from developing countries – higher rate of drug 

resistance compared to locally.  
• Non-compliance due to long treatment duration, feeling better after taking a few 

doses, side effects – proper counselling on the importance of TB therapy, directly 
observed therapy. Failure to complete the course or otherwise poor compliance 
results in partially treated TB – selecting for drug resistance in surviving 
mycobacteria  

 
What needs to be done is 

• Add second-line TB drug e.g. streptomycin, levofloxacin, etc. 
• Culture and test sensitivities – takes 6-8 weeks so he must be started on 

empirical treatment first 
• PCR and gene test to tell rifampicin susceptibility (resistance is conferred by a 

single gene mutation). 
• Direct observed therapy. 
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CASE 18 | REGRETS 
[Stroke] 

 
Q1. What is the most likely diagnosis?  
 
Acute stroke 
 
 
Q2.  If he also has a headache and vomiting, what might that suggest? 
 
Need to think about raised intracranial pressure which can be a consequence of the 
stroke (especially in haemorrhagic strokes) 
 
 
Q3.  What do you make out of (i) his speech disturbance, and (ii) his eyes always 

looking to the left? 
  
These are both “cortical signs” indicating that the cortex has been involved.  
 
(i) This is Broca’s (expressive) aphasia: he can understand what you say and hence follow 
commands, but cannot say words. Broca’s area is in the left frontal lobe – Broca’s 
aphasia arises when Broca’s area is damaged, in this case due to the stroke. 
 
Distinguish Broca’s aphasia from: 

• Wernicke’s aphasia: receptive aphasia – can talk, but talks nonsense; cannot 
understand you 

• Dysarthria: difficulty articulating sounds in speech (e.g. bilateral CN9-10 lesion or 
cerebellar lesion) 

• Dysphonia: difficulty producing sounds (e.g. vocal cord pathology) 
 

(ii) This is a lesion of the left frontal eye field. 
• Left frontal eye field causes both eyes to look to the right and right frontal eye 

field causes both eyes to look to the left 
• Hence, when the left frontal eye field is damaged, the right frontal eye field is 

unopposed. The right frontal eye field then causes the eyes to always look to the 
left, and there is no opposing stimulus to cause the eyes to look to the right. 

 
 

ªM3 Pointer IM 
How do you 
define a ‘transient 
ischemic attack’ 
clinically? How is 
this different from 
a stroke? 

ªM3 Pointer IM 
What other 
‘cortical signs’ are 
you aware of? 
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Q4.  Where is the neurological lesion? Explain your reasoning. 
 
Left cortical stroke (middle cerebral artery territory) 

• The motor symptoms (right hand and leg weakness) indicate a left-sided stroke, 
which may be cortical or subcortical (e.g. lacunar infarct affecting the internal 
capsule, brainstem stroke) 

• The involvement of cortical signs localize further to a cortical stroke 
 
 
Q5.  Which type of facial nerve palsy do you expect, and on which side? Why? 
 

 
 

A left cortical stroke affects cortical (UMN) neurons controlling the facial nerve nuclei. 
This would cause a right UMN facial nerve palsy, i.e. right sided facial drop with sparing 
of the frontalis muscle, which is what we expect. 
 
In contrast, a left pontine stroke affects the CN VII nucleus in the pons. This would cause 
a left LMN facial nerve palsy, which manifests as left sided facial droop without frontalis 
sparing.  
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Note that in the brainstem stroke, the facial nerve palsy is contralateral to the motor 
symptoms. This is known as ‘crossed hemiparesis’.   
 
(Diagrams: Prof Ng Yee Kong) 
 
 
Q6.  Please draw the circle of Willis and mark the likely vessel affected 
 
This is a left middle cerebral artery occlusion. The left MCA supplies the left cortex, 
Broca’s area and frontal eye field. It is marked as 6 in the diagram below. 
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Q7.  Why was the CT brain ordered, and what does a normal result mean? 
 
The role of CT brain in acute stroke is to rule out haemorrhage, which would be a 
contraindication to thrombolysis (see Q8) as thrombolysis would worsen any 
haemorrhage. 
 
Acute infarct may not be visible on CT brain (but visible on MRI). A normal result means 
‘no haemorrhage’; in the presence of a clinical stroke, it means ‘ischemic stroke’ i.e. 
proceed with thrombolysis. 

 
 
Q8.  What is streptokinase and why is it given? 
 
This is thrombolysis for acute stroke. Streptokinase converts plasminogen to plasmin, 
which then degrades fibrinogen into fibrin, lysing the clot.  
 
The hope is that this would restore blood flow to the occluded vessel – infarcted neurons 
will never come back to life, but the hope is to restore perfusion to the ischemic 
penumbra (nearby neurons that are ischemic but not yet dead). 
 
 
Q9.  Why is it important to confirm the time of onset of symptoms? 
 
Thrombolysis is only indicated for acute stroke, within the first 4.5 hours since onset of 
symptoms. The shorter the duration since the onset of symptoms, the lower the risk of 
haemorrhagic transformation (since the vessel walls are still intact and take time to 
necrose). If more than 4.5 hours have elapsed, the risk of haemorrhagic transformation 
exceeds that of clinical benefit.  
 
Note: time of onset of symptoms is defined as the time the patient was last seen to be 
well. If a patient goes to sleep at midnight and wakes up at 9am with weakness, we do 
not know when the stroke occurred (not 9am) and the time last well is defined as 
midnight – such a patient would not qualify for thrombolysis. 
 
 
Q10.  What are some possible risk factors for stroke and how do these lead to stroke? 

Think in terms of their effect on small and large blood vessels 
 
Classify strokes as 

• Haemorrhagic  
• Ischemic 

o Microvascular 
o Macrovascular 
o Watershed (need not mention for M2s) 

 

ªM3 Pointer IM 
What are the 
principles of 
stroke 
management, 
from the acute 
phase to its 
chronic phase? 
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Haemorrhagic stroke: 
• Hypertension is the most impt risk factor 
• Microaneurysms of the cerebral vasculature (charcot-bouchard aneurysms) - 

associated with chronic hypertension and result from arterial wall infiltration by 
lipid and hyaline material 

• Arteriovenous malformations (usually congenital) 
• Anticoagulation, coagulopathies 

 
Ischemic - Macrovascular stroke: acute occlusion of a vessel, due to 

• Cardioembolic (emboli thrown off from the heart to the brain): 
o Most common risk factor is atrial fibrillation.  
o Right-to-left shunts e.g. patent foramen ovale: small DVTs from the leg 

generally do not cause too much harm when they go to the lungs, but if 
there is a right to left shunt, they can go to the brain, causing a stroke 

• Artery-artery embolism 
o Emboli breaking off from carotid or vertebral artery plaques: risk factors 

are that of artherosclerosis (DM, HTN, hyperlipid) 
• Carotid stenosis: acute plaque rupture. Risk factors as for artherosclerosis. 
• General risk factors for all mechanisms: hypercoagulability of blood, sickle cell 

disease. 
 
Ischemic - Microvascular stroke: these tend to cause ‘lacunar infarcts’ affecting the 
small blood vessels supplying the internal capsule and thalamus; however descending 
neuron fibres are packed densely in this region, so a small lesion can cause a large deficit. 
Risk factors are diabetes, hypertension, hyperlipidemia 
 
 
Q11.  What are some medications that Mr Singh might be given? 
 
He has DM, HTN, and hyperlipidemia. Can try listing the medications for each 

• DM: oral hypoglycemics (e.g. glipizide, metformin) vs insulin 
• HTN: e.g. ACE-inhibitor beta blockers, calcium channel blockers, diuretics 
• Hyperlipidemia: statins usually 

 
In addition, ischemic stroke patients are often given aspirin for stroke prophylaxis. 

 
 
Q12.  Why is he at risk of falls? 
 
Falls are commonly multifactorial 

• Residual weakness due to the old stroke 
• Muscle weakness/atrophy due to immobility after the stroke 
• Hypoglycemia due to diabetes meds leading to dizziness 
• Postural hypotension from antihypertensive medications  

 

ªM3 Pointer IM 
Falls are an 
extremely 
common reason 
for the elderly to 
present at the 
hospital. What is 
the definition of 
‘recurrent falls’? 
How would you 
classify the 
common 
etiologies of falls? 
What would you 
look out for in the 
history and 
physical exam of a 
falls patient? 


