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Week		3	

Preventative	Medicine	&	Addiction	Studies	Notes	

Chronic	Disease	&	Risk	Factors	

	
Australia’s	Health:	

- Trends:	

o Living	Longer:		

§ Men	–	78yrs	
§ Women	–	83yrs	

o Declining:	
§ ↓CVD	Death-Rates	
§ ↓Cancer	Death-Rates	
§ ↓Smoking	Rates	

o Increasing:	
§ ↑Diabetes	Prevalence	Doubled	(Over	Last	20yrs)	
§ ↑Overweight	&	Obesity		

- Major	Causes	of	Mortality:		
o Injury	&	Poisoning	(1-45yrs)	
o Cancer	(45-84yrs)	

- Major	Causes	of	Morbidity:	
o Mental	Illnesses	(Depression/Anxiety/Sleep-Disorders)	

	

Chronic	Disease:	

- Definition:	

o A	Disease	with	One/More	of	the	Following	Characteristics:	

§ It	is	Permanent	(Ie.	Incurable)	and	Leaves	Residual	Disability	(Morbidity).	
§ Caused	by	Non-Reversible	Pathological	Alteration	
§ Requires	long-term	Observation/Management	/Care.	

- Burden	of	Chronic	Disease:	

o Australia’s	Biggest	Contributors	to	DALY:	

§ Cardiovascular	Disease	
§ Anxiety/Depression	
§ Diabetes	
§ Chronic	Kidney	Disease	

- Causes	of	Chronic	Disease:	

o Patients	Presenting	to	Doctors:	

§ ≈20%	are	Smoking		 	 (Decreasing)	
§ ≈55%	are	Overweight/Obese		 (Increasing)	
§ ≈65%	Do	Less	than	Recommended	Levels	of	Exercise	(30mins	x	5days/week)	
§ ≈25%	Drink	at	Risky	Levels	

o Risk	Factors:	
§ Things	to	Remember:	

• Risk	Factors	are	often	Associated	with	Many	Diseases	
• Risk	Factors	shouldn’t	be	considered	in	Isolation.	

o Risk	Factors	Interact	à	Multiplies	Risk.	
• Most	Risk	Factors	are	Completely	Avoidable.	
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- Risk	Factors:	

o Overweight	&	Obesity:	

§ Trend:	

• ≈55%	are	Overweight/Obese		
• Rates	are	Increasing	

§ BMI:	 	

• Calculation:	

o Kg/Height	in	m2	

• Ranges:	

o Underweight		 <18.5		
o Normal			 18.5	–	25			
o Overweight		 25	–	30		
o Obese	 	 >30		

• Limitations:	

o Limited	Sensitivity	–	Some	people	who	are	clearly	overweight	may	be	tall	à	
False	Negatives.	

o Limited	Specificity	–	Extremely	muscular	people	will	have	a	high	BMI	à	False	
Positives.	

o Hence,	should	be	used	in	Conjunction	with	Waist	Circumference.	

	
	

§ Waist	Circumference:	

• Males:			
o >	94cm	à	Increased	Risk	
o >	102cm	à	High	Risk	

• Females:	
o >80cm	à	Increased	Risk	
o >88cm	à	High	Risk	

	
	

o Physical	Inactivity:	

§ Ie.	Sedentary	Lifestyle	
§ Recommended	Levels	of	Exercise	(30mins	x	5days/week)	
§ Est.	≈65%	of	people	don’t	do	enough	exercise.	
§ NB:	Sedentary	Lifestyle	increases	with	Age.	
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o Poor	Diet:	

§ Inadequate	Fruit	&	Vegetable	Intake	
§ Most	prevalent	in	Low	Socioeconomic	Status	groups.	

o Tobacco	Smoking:	

§ Smoking	rates	are	≈20%	spread	evenly	across	all	agegroups.	
§ Most	prevalent	in	Low	Socioeconomic	Status	groups.	

o Excessive	Alcohol:	

§ Approx.	≈25%	Drink	at	Risky	Levels.	
§ Rates	among	adults	are	consistent	with	age.	
§ Most	prevalent	in	Rural	&	Remote	Areas.	

o High	Blood	Pressure:	

§ Approx	30%	of	Adults	over	25yrs.	
§ Most	prevalent	in	Males	
§ What	is	High?	

• Systolic	above	140mmHg	
• Diastolic	above	90mmHg	

o High	Blood	Cholesterol:	

§ Approx	50%	of	Population	have	High	Cholesterol.	(Rates	are	stagnant)	
§ ≈60%	of	Indigenous	(Rates	are	stagnant)	
§ What	is	High?	

• LDL:HDL	Ratio	
- Disease	Determinants:	

o NB:	The	Above	Risk	Factors	aren’t	the	Only	Factors	in	our	Burden	of	Disease	–	Eg:	
§ Genetics	
§ Illicit	drugs	
§ Social	norms	&	culture	
§ Busy	life	à	Time-poor	à	↓Exercise	&	↑Fast	Foods	

o Social	Determinants	of	Health:	

§ Socioeconomic	Status:	

• High	SES	people	tend	to	live	longer.		
• Why?	–	They	can	Afford	Better:	

o Nutrition	
o Medical	Care	
o Education	à	↓Risky	behaviours.	

§ Early	Life:	

• Eg.	Low	Birth	Weight	(ie.	From	maternal	smoking)	
• Eg.	Poor	Nutrition	
• Eg.	Neonatal	Infections		
• Eg.	Breastfed	Vs.	Non-Breastfed	

§ Stress:	

• Money	
• Family	
• Relationship	
• Job	Security	

§ Employment:	

• Eg.	Occupational	Hazards	
• Eg.	Bad	influences	of	Workmates	(Eg.	Drinking/Smoking)	
• Eg.	Fast	foods	for	lunches	

§ Social	Networks:	

• Or	Lack	of	à	Depression	
• Social	Exclusion	(eg.	Minorities	–	Racial/SES/Sexuality/Weight/etc)	

§ Drug	Addiction:	

• Direct	impact	on	health	(eg.	Hep-B/HIV/Substance-Dependence)		
• Indirect	impact	through:	

o Crime	
o Compromise	on	nutrition	etc.	To	save	money	for	drugs.	
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- Treating	Chronic	Disease:	

o Prevention	Approach:	

§ Diagnosing	Chronic	Disease	early	à		
• Better	Prognosis	for	patient	
• Better	Quality	of	Life	for	Patient	
• Prevents	progression	of	disease.	
• Better	for	the	Economy	

o Prevention	Levels:	

§ Primary	Prevention:	

• Preventing	the	disease	from	developing	in	the	first	place	by	modifying	removing	risk	
factors.		

o Eg.	Changing	eating	habits	to	prevent	obesity.	
o Eg.	Immunisation	
o Eg.	Fitting	vehicles	with	seat-belts.	

§ Secondary	Prevention:	

• Prevent	disease	progression	by	early	detection	of	disease	&	Early	Intervention.	
o Eg.	Identifying	someone	with	hypertension	à	early	treatment	to	prevent	

CVD.	
§ Tertiary	Prevention:	

• Interventions	to	prevent	or	minimise	complications	with	an	Established	disease.		
o Eg.	Bariatric	surgery	for	morbidly	obese	people	with	poor	diabetic	control	to	

avoid	needing	insulin	therapy.	
o Public	Vs.	Individual	Prevention:	

§ 1.	“High	Risk”	Prevention	Strategies:	

• Selecting	individuals	at	high	risk	of	a	disease	à	Medical	Intervention.	
• Opportunistic	Screening.	
• Advantages:	

o Appropriate	for	the	individual	
o Cost-Effective	
o Good	Risk-Benefit	Ratio.	

• Disadvantages:	

o Problems	with	screening	
§ Who	
§ How	
§ When		
§ Borderline	Cases	
§ Behaviourally	Inappropriate	(eg.	Papsmears)	
§ $Costs$	

o Difficult	to	predict	the	Absolute	Risk	of	disease	in	an	individual:	
§ Some	people	with	risk	factors	don’t	get	the	disease.	

o Many	people	with	the	disease,	don’t	have	the	risk	factors.	
§ 2.	“Population”	Prevention	Strategies:	

• Where	you	attempt	shift	the	whole	distribution	of	an	exposure	in	a	favourable	
direction	by	controlling	the	determinants	of	the	disease	
(Environmental/Behavioural/etc).	

• Ie.	Trying	to	reduce	the	underlying	causes	of	a	disease	across	an	entire	population.	
• Advantages:	

o A	small	change	can	make	a	huge	difference	when	it	occurs	across	an	entire	
population.	

• Disadvantages:	

o Low	Benefit-Risk	ratio:	
§ Limited	benefit	to	the	individual	(Eg.	Immunisation	–	even	@	low	risk	

of	disease)	
§ Poor	motivation	

o Modifying	Lifestyle	Behaviour:	

§ See	GLS	section.	
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- Prevention	of	Chronic	Diseases	You	Will	See	as	a	Doctor:	

o Hypertension:	

§ Primary	Prevention:	

• ↑Exercise	
• Lose	weight	
• ↓Salt	intake	
• ↓Saturated	Fats	
• ↓Stress	
• Coping	Strategies	

§ Secondary	Prevention:	

• Screening	for	Hypertension	
• Early	Diagnosis	
• Review	for	other	risk	factors	
• Lifestyle	Counselling		

§ Tertiary	Prevention:	

• Antihypertensive	Drug	Interventions	
• Follow-up	Monitoring	

o Depression:	

§ Primary	Prevention:	

• Address	Social	Isolation/Greif/Family	Problems	
• Strategies	for	Coping	with	Stress	
• Build	good	support	networks	
• Physical	Exercise	à	↓Stress	

§ Secondary	Prevention:	

• Screening	for	signs	of	depression	
• Early	Diagnosis	
• Early	Intervention	

§ Tertiary	Prevention:	

• Appropriate	Therapy/Counselling	
• Monitoring	&	Support	
• Refer	to	Therapist	

o Diabetes:	

§ Primary	Prevention:	

• Physical	Activity	
• Weight	Control	&	Diet	
• Find	out	Family	History	

§ Secondary	Prevention:	

• Screening	blood	tests	in	At-Risk	patients.	
§ Tertiary	Prevention:	

• Referral	to	Diabetes	Educator	
• Initiation	of	Treatment	
• Ongoing	Monitoring	

o Lipid	Disorder:	

§ Primary	Prevention:	

• Diet	
• Exercise	
• Family	History	

§ Secondary	Prevention:	

• Screening	
• Risk	Factor	Profile	
• Dietary	Counselling	

§ Tertiary	Prevention:	

• Start	Treatment	(Monitor	Effects	&	Side-Effects)	
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o Osteoarthritis:	

§ Primary	Prevention:	

• Avoidance	of	Injuries	in	Early	Life	
§ Secondary	Prevention:	

• Diagnose	from	Other	Rheumatological	Disorders	
• Provide	Early	Intervention	

§ Tertiary	Prevention:	

• Medication	
• Physical	Therapies	
• Devices	&	Aids	
• Surgical	Referral	

	

GLS	–	Changing	Behaviour	

	
How	People	Change:	

- NB:	Patients	don’t	change	just	because	you	say	so.	

o Ambivalence,	Resistance	&	Defence	Mechanisms	are	Normal.		
o Intentional	Change	Occurs	Gradually	

- Requirements	for	Change:	

o Change	in	Thinking/Feeling	about	an	Issue	
o Planned	Steps	
o Time	

	

“SNAP”:	–	Guidelines	for	Managing	Lifestyle	Risk	Factors:	

- What	are	the	Risk	Factors?	

o Smoking	

o Nutrition	

o Alcohol	

o Physical	Exercise		

- 5	A’s	Approach	to	SNAP:	

o 1.	Ask:	

§ Ask	which	Risk	Factors	apply	to	Patient.		
§ Eg.	Do	you	Smoke/Eat	Healthily/Drink/Exercise?	

o 2.	Assess:	

§ Assess	Level	of	Risk	&	Relevance	to	Patient’s	Health.	
• Ie.	Behaviour	History	(Smoking/Diet/Drinking/Exercise	History)	
• BMI	
• *Cardiovascular	Risk	Calculator	–	Work	out	absolute	risk	level	for	CVD.	

§ Assess	Readiness	to	Change	
o 3.	Advise:	

§ Advise	with	Written	Information	(Eg.	Pamphlets)	
§ Advise	with	a	Lifestyle	Prescription	(Life	Script)	
§ Advise	with	a	Brief	Intervention	&	Motivational	Interviewing.	

o 4.	Assist:	

§ Assist	with	Pharmacotherapy.	
§ Assist	with	Self-Monitoring	(Suggest	Keeping	a	Diary)	

o 5.	Arrange:	

§ Arrange	Referral	to:	
• Specialist	Services	(Eg.	Dietician/Exercise	Physiologist/‘ATODs’)	

o NB:	ATODs	=	Alcohol,	Tobacco	&	Other	Drugs	
• Support	Groups	
• Helplines	
• Counselling	

§ Arrange	Follow-Up	
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Cardiovascular	Risk	Calculator:	

	
	
A	Useful	Tool:	“The	5	Stages	of	Change	Model”:	

- 1.	Precontemplation:	

o No	intention	to	change	behaviour.	
o Precontemplation	à	Contemplation:	

§ Make	the	patient	aware	of	the	problem	(Link	their	Behaviour	to	their	Health)	
§ Encourage	them	to	take	ownership	of	the	problem	

§ Explain	the	Negative	Aspects	of	Problem	(Convince	patient	that	the	behaviour	Is	a	problem)	
- 2.	Contemplation:	

o Person	is	thinking	about	changing	behaviour.	
o Contemplation	à	Preparation:	

§ Get	patient	to	Think	How	the	Behaviour	is	Affecting	Others.	
§ Change	how	they	think	&	feel	about	the	Issue.	
§ NB:	Pushing	People	to	Change	can	be	Counterproductive	à	Resentment.	
§ 3	Strong	Motivators:	

• Health	
• Money	
• Relationships	

- 3.	Preparation:	

o Person	prepares	to	make	the	change:	
o Preparation	à	Action:	

§ Gathers	information	
§ Finds	out	how	to	achieve	the	change	
§ Set	Firm	Goals	&	Priorities	
§ Acquiring	Skills	Necessary	for	change.	

- 4.	Action:	

o Person	makes	changes	(may	be	small	steps	at	first)	
o Action	à	Maintenance:	

§ Self-Efficacy	is	very	important.	
§ Keep	focussed	
§ Acknowledge	that	Change	is	Difficult	&	Potential	Relapse	is	Normal.	

- 5.	Maintenance:	

o Consistently	practices	new/altered	behaviour.	
o Acknowledge	that	Change	is	Difficult	&	Potential	Relapse	is	Normal.	

- //Relapse:	

o Person	relapses	back	to	original	behaviour.	
o Move	back	to	Contemplation	if	Relapse	Occurs.	
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SS	–	Lowering	Lipid	Levels:	

Heart	Foundation	Guidelines	for	Lowering	Lipid	Levels:	

- Initial	Assessment:	

o All	adults	need	ongoing	Risk-Assessment	&	Lifestyle	Advice.	
o Mass	screening	ISN’T	Recommended.	
o Test	Lipid	Profile	&	Blood-Sugar	Levels	before	any	Treatment:	

§ Test	all	over	45yrs	
§ Test	all	‘High	Risk’	adults	Annually	(eg.	ATSI)	

- High	Risk	Criteria:	

o Known	Coronary	Heart	Disease	
o Other	known	Atherothrombotic	Disease/Peripheral	Artery	Disease.	
o Diabetes	Mellitis	
o Renal	Failure	
o ATSI	Populations	
o Familial	Hypercholesterolaemia	
o Predicted	Absolute	5yrly	Risk	of	Cardiovascular	Disease	using	Cardiovascular	Risk	Calculator.	
o Risky	Cholesterol	Levels:	

§ LDL	Greater	Than	4.0mmol/L;		OR	
§ HDL	Less	Than	1.0mmol/L;	OR	
§ Total	Cholesterol		Greater	than	6mmol/L	

- Target	Levels:	

o LDL	-	Less	than	2.5mmol/L	
o HDL	-	Greater	Than	1.0mmol/L	
o Total	Cholesterol	-	Less	Than	4.0mmol/L	
o Triglycerides	-	Less	Than	2.0mmol/L	
o Total	Cholesterol:HDL	Ratio	–	Less	than	5	
o NB:	Any	of	lowering	of	Total	Cholesterol	or	LDL	levels;	Or	raising	of	HDL	levels	is	advantageous,	even	

if	target	levels	aren’t	achieved.	
- Starting	Treatment:	

o Use	High	Risk	Criteria	
o Diet	for	6	weeks	(↓Sat.Fats)		

§ NB:	if	they	have	CVD,	commence	treatment	straight	away,	in	addition	to	a	diet.	
§ If	levels	aren’t	improved	after	6	weeks	of	diet,	commence	pharmacotherapy.	
§ Re-Test	every	2	Months	until	Target	Levels	are	achieved.	

o PBS	Criteria	for	Lipid-Lowering	Drugs:	

§ Symptomatic	CVD	
§ High	Risk	Diabetes	
§ Microalbuminuria	(Indicative	of	Vascular	Disease)	
§ ATSI	
§ Family	history	of	Symptomatic	Coronary	Heart	Disease	(2x	Aged	<55yrs;	or	1x	Aged	<45yrs)	
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Week	1	
Preventative	Medicine	&	Addiction	Studies	Notes	

Introduction	To	Disease	Prevention	
	
Basic	Glossary:	

• Aetiology	=	The	Cause	of	disease	or	study	of	factors	involved	in	development	of	disease	

• Epidemiology	=	The	study	of	distribution	and	determinants	of	disease	in	human	population	

• Risk	factor	=	Something	associated	with	an	increased	risk	of	developing	a	particular	disease	or	condition.	

o Demographic	

o Behavioural	

o Biomedical	

o Genetic	

o Environmental	

o Social		

o Other	factors	which	may	interact	to	increase	or	reduce	effect	

• DALY	=	Disability	Adjusted	Life	Years	-	an	indicator	of	the	time	lived	with	a	disability	and	the	time	lost	due	to	

premature	mortality	

• YLL	=	(years	of	life	lost)	Years	Lost	due	to	premature	death		

• YLD	=	Years	Lost	to	Disability	
	

	
Burden	of	Disease	in	Australia:	

- Causes	of	Mortality	(by	Age):	
	
	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

- Risk	Factor	Contribution	to	DALYs:	

	
	 	

Age	 Cause	of	Death	
Infants	 1.	Perinatal	Conditions	

2.	Congenital	Defects	

1-44	yrs	 1.	Injury	&	Poisoning	
2.	Cancer	

45-84	yrs	 1.	Cancer	
2.	CVD	

85+	yrs	 1.	CVD	
2.	Cancer	
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Why	Prevent	Disease?:	
- Beneficial	for	patient	
- Prevents	disability/mortality	
- Some	diseases	aren’t	curable	(eg.	AIDs),	but	are	preventable.		
- Cheaper	than	treating	chronic	disease	–	Some	70%	of	all	GP	visits	are	due	to	Chronic	Disease:	

	
	

Types	of	Prevention:	
- Primary	Prevention:	

o Preventing	the	disease	from	developing	in	the	first	place	by	modifying	removing	risk	factors.		
§ Eg.	Changing	eating	habits	to	prevent	obesity.	
§ Eg.	Immunisation	
§ Eg.	Fitting	vehicles	with	seat-belts.	

- Secondary	Prevention:	
o Prevent	disease	progression	by	early	detection	of	disease	&	Early	Intervention.	

§ Eg.	Identifying	someone	with	hypertension	à	early	treatment	to	prevent	CVD.	
- Tertiary	Prevention:	

o Interventions	to	prevent	or	minimise	complications	with	an	Established	disease.		
§ Eg.	Bariatric	surgery	for	morbidly	obese	people	with	poor	diabetic	control	to	avoid	needing	

insulin	therapy.	
	
Prevention	Strategies:	

- 1.	“High	Risk”	Prevention	Strategies:	
o Selecting	individuals	at	high	risk	of	a	disease	à	Medical	Intervention.	
o Opportunistic	Screening.	
o Advantages:	

§ Appropriate	for	the	individual	
§ Cost-Effective	
§ Good	Risk-Benefit	Ratio.	

o Disadvantages:	
§ Problems	with	screening	

• Who	
• How	
• When		
• Borderline	Cases	
• Behaviourally	Inappropriate	(eg.	Papsmears)	
• $Costs$	

§ Difficult	to	predict	the	Absolute	Risk	of	disease	in	an	individual:	
• Some	people	with	risk	factors	don’t	get	the	disease.	

• Many	people	with	the	disease,	don’t	have	the	risk	factors.	
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- 2.	“Population”	Prevention	Strategies:	
o Where	you	attempt	shift	the	whole	distribution	of	an	exposure	in	a	favourable	direction	by	

controlling	the	determinants	of	the	disease	(Environmental/Behavioural/etc).	
o Ie.	Trying	to	reduce	the	underlying	causes	of	a	disease	across	an	entire	population.	
o Advantages:	

§ A	small	change	can	make	a	huge	difference	when	it	occurs	across	an	entire	population.	
o Disadvantages:	

§ Low	Benefit-Risk	ratio:	
• Limited	benefit	to	the	individual	(Eg.	Immunisation	–	even	@	low	risk	of	disease)	
• Poor	motivation	

	
	
The	Prevention	Paradox:	

- A	Preventative	measure	which	benefits	the	population,	offers	little	to	each	individual.	(Eg.	Seat	Belts)	
	

Success	Stories:	
- Vaccination	à		

o Eradication	of	Smallpox/Polio	
o Control	of	Measles/Rubella/Tetanus/HiB	

- Car	Safety	à		
o Personal	Behaviour	Change	(Seat-belts/Helmets/Drink-Driving)	
o ↑Engineering	of	Roads	&	Vehicles	
o à	Large	Reduction	in	Deaths.	

- Occupational	Hazards	à		
o Injury	reductions	due	to	legislation	(Health	&	Safety	at	all	sites/Smoking	Ban)	
o à	↓	“Black	Lung”/Asbestosis/Workplace	Deaths/etc.	

- Communicable	Disease	Control	à		
o Clean	Water	&	sanitation	
o Antibiotics	
o Vector	control	

- CardioVascular	Disease	à		
o Risk	factor	reduction	

o BP	Control	

o Smoking	Cessation	

o Earlier	Detection	

o Safer,	more-effective	treatment.	

- Food	Safety	à	

o ↓Microbial	Content	(Eg.	Pasteurisation)	

o ↑Nutritional	Content	(Eg.	Food	fortification	–	eg.	Iodised	Table	Salt)	

o Food	safety	legislation	for	handlers.	

o Elimination	of	major	nutritional	deficiency	diseases	(Rickets,	Goiter,	Pellagra)	
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- Mothers’	&	Babies’	Health	à	

o Hygeine	&	Nutrition	

o Antibiotics	

o Access	to	healthcare	

o Technology		

o à	Infant	&	maternal	mortality	decreased	by	90%
+
.	

- Flouridation	of	Water	à	

o Entire	population	benefits	

o 40%	Reduction	in	adult	tooth-loss	

o 60%	Reduction	in	Child	Tooth	Decay		

- Antismoking	Campaigns	à	

o Recognition	of	tobacco	as	a	health	hazard.	

o Legislation	–	Sales	to	minors,	Advertising	banned,	No	Smoking	in	Public/Work-Places.	

o Smoking	reduced	from	40%	à	20%.	

	

	
Maggie’s	Lecture	–	Measuring	Health	Concepts:	

- Sensitivity	Vs.	Specificity:	
o Sensitivity:		

§ The	ability	of	a	test	to	pick	up	people	who	truly	have	the	disease	of	interest.	
§ Ie.	No	False	Negatives	
§ Calculating	Sensitivity:	

	

!"#$%&%'%&( = 	+,-."/	01	2/,"	2"$&_40$%&%'"$56&,78	40$%&%'"$ 	

	

Ie.	The	%	of	the	diseased	people	that	the	test	recognised	as	diseased.	

	

o Specificity:	
§ The	ability	of	a	test	to	weed	out	people	who	are	truly	Free	of	the	disease	of	interest.	
§ Ie.	No	False	Positives	
§ Calculating	Specificity:	

	

!9"6%1%6%&( = 	+,-."/	01	2/,"	2"$&_+":7&%'"$	56&,78	+":7&%'"$ 	

	

Ie.	The	%	of	the	healthy	people	that	the	test	recognised	as	healthy.	
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- Why	can’t	some	tests	be	both	100%	Sensitive	AND	Specific?:	
o Certain	diseases	have	a	distribution	in	a	population.	

	
o So	where	do	you	draw	the	line?	Answer	–	Depends	on	the	disease	in	question.	
o NB:	When	‘drawing	the	line’,	you	trade	Sensitivity	for	Specificity	and	vice	versa:		

§ Eg.	If	the	disease	has	extreme	morbidity/mortality,	and	the	treatment	is	cheap	and	harmless,	

then	you	want	a	highly	Sensitive	test	to	pick	up	every	possible	case.	
§ Eg.	However,	if	the	consequences	of	the	disease	are	minor,	but	the	treatment	is	extremely	

costly/invasive/risky,	you	want	a	highly	Selective	test	so	you	only	treat	actual	cases.	

	 	
	

- Positive	Predictive	Value	(PPV):	
o Tells	us	how	likely	a	Positive	Test	will	be	a	True	Positive.	

§ Ie.	The	%	of	Positives	that	were	True.	
o Calculating	PPV:	

	

44; = 	 2/,"	40$%&%'"$
2/,"	40$%&%'"$ + =78$"	40$%&%'"$	

	
- Relative	Risk:	“The	risk	of	getting	a	disease	when	comparing	one	group	to	another”	

o Eg.	Relative	risk	of	lung-cancer	in	smokers	is	2x	that	of	non-smokers.	

o Rate	Ratio:	
§ Derived	from	Cohort	Studies.	
§ Compares	the	incidence	rates	of	a	disease	in	2	groups	of	people	(With/Without	Exposure).	
§ Calculating	Rate	Ratio:	

	

>7&"	>7&%0 = 	 ?#6%@"#6"	>7&"	%#	AB90$"@?#6%@"#6"	>7&"	%#	C#"B90$"@	
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o Odds	Ratio:	
§ Supposedly	tells	you	what	your	Odds	are	of	getting	a	disease	if	you	are	exposed	to	a	certain	

risk	factor.	
§ Calculating	Odds	Ratio:	

	

D@@$	>7&%0 = 	 2ℎ"	%	01	9"098"	G%&ℎ	&ℎ"	@%$"7$"	Gℎ0	ℎ7@	AB90$,/"
2ℎ"	%	01	9"098"	G%&ℎ0,&	&ℎ"	@%$"7$"	Gℎ0	ℎ7@	AB90$,/"	

	
§ Maggie’s	Way:	

	
	

- Absolute	Risk:	
o The	actual	risk	of	getting	the	disease,	over	a	period	of	time.	
o Eg.	Assuming	you	live	to	90,	your	risk	of	getting	breast	cancer	is	≈12%.	
o This	is	based	on	the	prevalence	of	that	specific	disease	in	that	population.	

- Numbers	Needed	to	Treat	(NNT):	
o The	number	of	patients	you	need	to	treat	to	prevent	one	additional	bad	outcome.	
o Gives	insight	to	the	effectiveness	&	cost	of	a	treatment.	
o Ideal	NNT	=	1	 Ie.	Everyone	treated	improves.	
o Eg.	A	drug	with	an	NNT	of	5	à	you	have	to	treat	5	people	with	the	drug	to	get	1	cure.	

- Validity	&	Reliability:	
o Validity	=	The	ability	of	a	test	to	test	what	it’s	meant	to	be	testing.	

§ (eg.	How	well	IQ	measures	intelligence)	
o Reliable	=	The	degree	of	consistency	of	results	despite	changes	in	external	factors		

§ (eg.	Different	testers,	different	times,	different	places)	
	
	
Screening:	

- “Identifying	individuals	who	are	More	Likely	To	Be	HELPED	THAN	HARMED	by	further	tests/treatment”	
	

- Criteria	for	Selecting	Diseases	to	Screen	for:	
o 1.	It	should	be	an	obvious	burden	for	the	Individual/Community.		

§ Deaths	

§ Suffering	

§ Economic/Social	Costs	

o 2.	It	should	have	an	initial	Latent	Stage,	or	be	determined	by	risk	factors,	which	can	be	detected	by	

tests.		

o 3.	The	Tests	should	be	simple,	safe,	precise,	socially-acceptable	&	validated.		

o 4.	Treatment/Intervention	is	crucial	to	prognosis.	

o 5.	Early	intervention	must	provide	a	BETTER	prognosis.	(Mortality/Morbidity/QOL)	
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- The	RACGP	“Redbook”	–	Guidelines	for	Preventative	Activities	in	General	Practice:	
o Using	the	RedBook:	

§ ‘Preventative	Activities	Chart’:	

	
§ Coding	for	Evidence	Level	&	Strength	of	Recommendations:	
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Summarising	the	GLS:	
- Workbook:	

o Pregnancy:	
§ Folic	Acid	(Folate)	Supplemtation	–	Prevents	Neural	Tube	Defects	(Eg.	Spina	Bifida)	
§ Get	Genetic	Testing	for	Fragile	X	
§ Check	Rubella	Immunity	
§ Stop	Smoking	
§ Stop	Drinking	
§ Prevent	Listeriosis	–	A	bacterial	infection	typically	contracted	from	‘Deli-foods’.	

• Unpasteurised	Dairy	Products	

• Soft	Cheeses	

• Cold	Meets	

• Raw	Seafood	

• Maintain	good	Personal/Food-Hygiene	

o Breast	Cancer:	
§ Screening	not	necessary	until	50yrs.	
§ If	50+,	screen	every	2	years	–	Mammogram	&	Breast	Examination.	

o Cervical	Cancer:	
§ Screen	2yrly.	
§ Pap-smear	
§ Immunisation	(Gardosil)		

o Overweight	&	Obesity:	
§ Screen	12mthly	for:	

• Blood	Pressure	
• Cholesterol	&	Lipids	
• Diabetes	

§ Screen	6mthly	for:	
• Nutritional	Advice.	

§ Ideal	Waist	Circumference	=	<94cm.	
o Alcohol:	

§ Reduce	consumption	as	much	as	possible.	
§ Ensure	2x	‘Alcohol-Free	Days’	per	week.	

o Falls:	
§ Common	in	elderly	due	to:	

• Vision	Problems	(eg.	Glaucoma	–	screen	@	55
+
yrs.)	

• Inner	Ear	Problems	à	↓Balance	
• Multiple	Meds	à	Nauseating	
• Gait		

§ Screening	Procedures:	
• Check	all	of	above.	
• Suggest	Installation	of	handles/non-slip	surfaces	in	their	home.	
• Suggest	having	a	carer.	

o Dementia:	
§ Screen	the	elderly:	

• Family	History	

• “Clock-Drawing	Test”	

• Mini-mentals	test.	
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Synthesis	Session:	
- Prostate	Cancer:	

o Risk	Factors:	
§ #1	–	Family	History.	(The	closer	the	affected	relatives,	the	more	likely	one	is	to	be	affected)	

§ Age	–	Typically	seen	in	men	over	50yrs.	(40%	of	men	over	50yrs	have	prostate	cancer)	

§ Race:	Highest	=	African	American;	Lowest	=	Chinese	

o Screen	2yrly	for	50+yrs	
o NB:	85%	of	cases	have	a	20yr	survival	rate	with	no	treatment	à	Most	die	with	it,	not	of	it.	
o NB:	Early	surgery	only	saves	1:12	(NNT=12)	
o Screening	Procedures:	

§ Digital	Rectal	Exam	(DRE)	
§ Prostate	Speficic	Antigen	(PSA)	blood	test.	

o PSA	Screening:	
§ ↑PSA	occurs	with:	

• Carcinoma	–	(The	purpose	of	the	test)	

• However,	also	with:	

o Benign	prostatic	hypertrophy	

o Prostatitis/UTI	

o Recent	Ejaculation	

o Bike	Riding	

§ Sensitivity	=	Relatively	Sensitive	(A	Few	false	negatives)		
• Ie.	≈99%	of	Normal	PSAs	are	Not	Cancer.	

§ Specificity	=	Poorly	Specific	(Many	false	positives)	
• Ie.	≈33%	of	Abnormal	PSAs	Are	Cancer.	
• NB:	False	positives	à	Anxiety,	further	tests	&	possible	treatment	à	↓QOL.	

o Best	Treatment:	
§ Uncertain.	
§ Can’t	predict	who	will	benefit	from	early	treatment	(Ie.	No	way	of	knowing	which	cancers	are	

fatal)	
§ Options:	

• Wait	&	Watch	
• Radical	Prostatectomy	
• Radiation	Therapy	
• Hormone	Therapy	

§ Side	Effects:	
• Infection	
• Urinary	Incontinence	(Very	Common)	
• Chronic	Diarrhoea	&	Rectal	Bleeding	(From	radiation)	
• Impotence.	
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Week	2	HIP.II	Notes	
Health	Behaviour		

	
Health	Promotion:	

• Promote	healthy	behaviours	through	education	
• Monitor	individual	wellbeing	and	risk-taking	behaviours.	
• Doctor’s	Role:	

o Advise	the	most	effective	way	to	a	healthy	lifestyle	
o Monitor	patient’s	behaviour	
o Skill	training	
o Reinforcement	of	behaviour	
o Role	modelling	
o Provision	of	information	
o Give	“expert”	opinions	

• Psychologist’s	Role:	
o Develop	interventions	at	individual	&	community	levels	

• Mass	Media’s	Role:	
o Educate	people	about	health	risks	(AIDs,	smoking,	alcohol)	

• Role	of	Legislation:	
o Rules	enforcing	healthy	behaviour	(seatbelts/drink-driving/smoking)	

	
Role	of	Behavioural	Factors	in	Disease	&	Disorder	

• Health	Behaviours:	
o Behaviours	that	promote/maintain	individual	wellbeing.		

(eg.	Exercise/healthy	diet)	
o Either	Habitual	or	Intentional	
o Health	Habits:	

§ Seatbelt/cleaning	teeth	etc.	
• Risk	Behaviours:	

o Behaviours	which	are	proven	to	increase	susceptibility	to	a	specific	disease/illness.	
	
Primary	Prevention:	

• Instilling	good	health	habits	&	changing	poor	ones	
• Strategies:	

o Change	current	health	behaviour	
o Prevent	the	uptake	of	poor	health	habits	in	the	first	place	

	
Obstacles	to	Changing	Health	Behaviours:	

• Pleasure	(being	high)	
• Addiction	(drugs)	
• Behaviour	is	now	habitual	
• Relapse	
• Factors	influencing	behaviour	(stress	à	smoking)	

	
Urealistic	Optimism	&	Irrational	Risk	Perception:	

• Inaccurate	perceptions	of	risk	
• Inaccurate	perceptions	of	susceptibility	
• Lack	of	personal	experience	with	problem	
• There’s	no	problem	now	so	there	won’t	be	in	the	future	
• Belief	that	problem	is	infrequent.	
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Components	of	Motivation:	
• Willing	

o Perceived	importance	of	change	
• Able	

o Self	efficacy	
• Ready	

	
Health	Belief	Model	
5	Factors	determining	health	behaviour:	

1. Perceived	Threat:	
a. Perceived	Susceptibility:	One’s	perceived	risk	of	contracting	a	health	condition.	
b. Perceived	Severity:	One’s	opinion	of	the	seriousness	of	getting/having	the	condition.	

2. Perceived	Benefits:	The	believed	effectiveness	of	preventative	measures	
3. Perceived	Barriers:	Potential	negative	consequences	of	taking	the	preventative	measures.	
4. Cues	To	Action:	Events	(symptoms/media/social)	that	motivate	people	to	take	action.		
5. Self-Efficacy:	One’s	confidence	in	being	able	to	undertake	the	preventative	measure	successfully.	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
Theory	of	Planned	Behaviour	

• Assumes	that	behaviour	is	a	direct	result	of	a	person’s	intentions.	
• 3	Behavioural	Intentions:	

1. Attitude	Toward	Behaviour	
§ Evaluation	of	outcomes:	Positive	/	Negative	
§ 	“If	I	diet,	I’ll	lose	weight,	improve	my	health	&	be	more	attractive.	

• Being	healthy	&	looking	good	are	desirable.		
2. Subjective	Norms	

§ The	individual’s	perception	of	social	standard	pressures	
§ Pressures	of	significant	others	(family/friends/girlfriend)	to	change	behaviour.	

3. Perceived	Behavioural	Control	
§ One’s	perceived	confidence	in	being	able	to	change	their	behaviour.	
§ “I	think	I	can	diet.”	

o Results	in	an	Intention:	
§ Change	behaviour		
§ Or	Continue	behaviour	
§ Results	in	Behaviour	

	
Cognitive-Behavioural	Therapy	

• Behaviour	=	the	outcome	of	an	interaction	between	the	way	one	thinks	and	environmental	events.	
• Behaviour	is	governed	by	the	individual’s	expectations	about	the	outcomes	of	engaging	in	it.	

o Eg.	Hot	Stove	Vs.	Smoking	
• Focus	on:		

o The	behaviour	itself:	Ie.	The	conditions	that	elicit/maintain/&	reinforce	it.	
o Individual’s	Beliefs	about	their	health	habits:	“I	will	never	be	able	to	quit	smoking.”	
o Self-observation	&	monitoring:		Record	&	chart	behaviour.	
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Classical	Conditioning	

• Where	a	natural	stimulus	acquires	the	ability	to	evoked	by	another	stimulus.	
• Ie.	Unacquiring	a	‘taste’	for	something.	
• Eg.	Using	‘antabuse’	to	treat	alcoholism:	

	

	
	

Operant	Conditioning		
AKA:	Instrumental	conditioning.	

• Assumes	that	an	individual’s	behaviour	is	a	consequence	of	positive	or	negative	reinforcement.	
• If	positive,	the	behaviour	is	more	likely	to	occur	again.	
• If	negative,	it	is	less	likely.	

	
Other	Methods:	

• Role	Modelling	
• Self-rewarding	

	
Stages	of	Change:	

• Precontemplation	
o No	intent	to	change	

• Contemplation	
o Considering	a	change	

• Preparation	
o Making	small	changes	

• Action	
o Actively	engaging/abstaining	from	

behaviour	
• Maintenance	

o Sustaining	the	behaviour	
• Possible	Relapse	

o Going	back	to	previous	behaviours.	
	

	
Relapse	Prevention	

• Common	with	addictive	disorders	(smoking,	drinking,	gambling,	etc)	
• More	likely	to	occur	in	times	of	stress,	anxiety,	depression	
• Once	relapse	has	occurred,	it	is	just	as	hard	to	‘quit’	the	2nd	time	as	it	was	for	the	1st.	
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Wk	10	
Infectious	Disease	Integrative	Session	

Pandemics:	Influenza	
	
What	is	a	Pandemic?	

• World	Health	Organization	(WHO)	–	3	Criteria:	
o Disease	is	New	to	a	population;	(Ie.	NO	Existing	Human	Immunity)	
o Agents	infect	Humans,	causing	serious	illness;	and	
o Agents	Spread	Easily	and	among	humans.	

• It	is	not	a	pandemic	just	because	it	is	widespread	or	kills	many	people;	it	must	also	be	infectious.		
o Eg.	Cancer	kills	many	people,	but	is	not	a	pandemic	because	it	is	not	infectious	or	contagious.	

• Excludes	“seasonal	influenza”	–not	a	new	disease	
	

	
	
Eg.	Avian	flu	H5N1:	

• Case	fatality	rate	>50%	
• Very	severe	disease	even	in	fit	young	people	
• BUT	NOT	person	to	person	transmission	(luckily,	so	far!)	
• Pathogenesis	of	Influenza:	

o Binding	of	influenza	in	the	human	respiratory	tract:	

	
NB:	Human	H1N1	is	present	in	Bronchial	Cells,	but	Avian	H5N1	is	not.	

• WHAT	DOES	THIS	MEAN?	
o If	human	to	human	transmission	for	H5N1?	

§ à	Would	Become	a	Pandemic	
	
Eg.	H1N1	(Swine	Flu):	

• Usually	mild	infection	with	low	case	fatality	rate,	
o Many	were	Fit,	Healthy,	Young	People.	

• Usually	uncomplicated	except	in	“high	risk”	groups:	
o COAD	(chronic	obstructive	airways		Disease)		
o CCF	(Chronic	cardiac	failure)	
o Pregnancy	

• Rapid	spread	
• à	Pandemic	
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Orthomyxovirus	(Influenza)	Morphology:	
- Surface	Glycoproteins:	

o Haemagglutinin	
o Neurominidase	–	Important	in	the	release	of	the	virus	from	the	cell	

	
• Replication:	

o Virus	attaches	to	receptors	via	the	H	Protein	
o There	are	8	Discrete	Segments	of	–ve-ssRNA	and	each	Functions	as	a	Separate	Gene	
o Virions	bud	from	the	infected	cells	and	require	neuraminidase	for	release	of	the	virus	
o The	haemagglutinin	must	be	Proteolytically	Cleaved	from	a	larger	precursor	to	become	active.	

• Influenza	Viruses	Change!!!:	
o Up	to	16	Haemagglutinins	available	
o Up	to	9	Neuraminidase	available	

	
o Antigenic	SHIFT:	

§ Infection	with	2	parent	viruses	
§ Reassortment	of	viral	genes			
§ à	Brand-new	virus	created		

o Antigenic	DRIFT:	
§ Gradual	Change	in	Genome	due	to	MUTATIONS	
§ à	New	‘Strain’	of	Virus	
§ à	Annual	outbreaks	&	Epidemics	

• How	Can	This	Reassortment	Occur?	
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• Immune	responses	to	Influenza:	
o The	Main	Resonse:	Cytotoxic	T-Cells:	

§ àResponsible	for	the	lysis	of	infected	cells	
o Helper	T-cells	à	Responsible	for	the	cytokine	production	that	activates	and	recruits	the	Tc-cells.	
o IgA-Antibodies	in	Respiratory	Mucus	àPrevention	or	Reduction	in	the	Severity	of	Reinfection	
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Pandemic	Management:	
• Potential	Solutions	Depend	on	phase	of	pandemic	
• Australian	Phase	Descriptions	

o ALERT:	
§ A	novel	zoonotic	virus	with	pandemic	potential	causes	severe	disease	in	humans.	
§ There	is	no	Human-Human	Transmission	
§ Novel	virus	has	not	arrived	in	Australia.	

o DELAY:	
§ Novel	virus	still	not	in	Australia.	
§ OS4	Small	cluster	of	cases	in	one	country	overseas.	
§ OS5	Large	cluster(s)	of	cases	in	only	one	or	two	countries	overseas.	
§ OS6	Large	cluster(s)	of	cases	in	more	than	two	countries	overseas.	

o CONTAIN:	
§ Pandemic	Virus	Arrives	in	Australia		
§ Small	Number	of	Cases		

o SUSTAIN:	
§ Pandemic	virus	Established	in	Australia	and	Spreading	in	the	community.	

o CONTROL:	
§ Customised	Vaccine	widely	available		
§ Beginning	to	bring	the	Pandemic	under	control.	

o RECOVER:	
§ Pandemic	controlled	in	Australia	but	further	waves	may	occur	if	the	virus	drifts	and/or	is	

re-imported	into	Australia.	
	

• Triage?	
o Clinical	symptoms:	

§ Fever	+	Cough	à	Treat	like	they	have	the	Flu.	
o Age	groups	at	risk:	
o Exposure	of	Staff	&	Other	Patients:	

§ It’s	impossible	to	isolate	patients	in	an	ED	
	
HOW	DO	YOU	DIAGNOSE?	–	(Ie.	Differentiating	it	from	a	common	Viral	URTI):	

• Clinical	Findings	(Poor	Specificity/Sensitivity)	
• Rely	on	Laboratory	&	Contact	history	(Assume	they’re	infected)	

	
Who	do	you	treat?	

• Depends	on	phase-	
o Early	phase,	treat	everyone	

§ Reduce	disease	transmission	
o Later	phases,	treat	at	risk	groups	

• Who	pays	for	it?	
o If	you	treat	everyone,	it	gets	very	expensive.	

	
Anti-Influenza	Drugs:	

• M2	Blockers:	Amantadine	and	rimantadine	target	the	M2	protein	
• they	have	a	limited	spectrum	of	activity	
• resistance	readily	develops	

• Neuraminidase	Blockers:	Zanamivir	(Relenza)	and	Oseltamivir	target	the	neuraminidase	enzyme	
• (NB:	Neuraminidase	is	essential	for	viral	budding	&	therefore	transmission)	
• Effective	against	both	influenza	A	and	B	
• Early	drug	treatment	reduces	the	severity	and	duration	of	the	disease	
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Influenza	Prophylaxis:	Becomes	Available	At	“Control”	Phase:	
• Vaccines	-	The	#1	Method	of	Choice:	

o Who	Gets	it?	
§ High	Risk	Individuals	(eg.	old,	debilitated,	chronic	heart/respiratory/renal	disease)	
§ People	in	closed	institutions	(Eg.	Prisons)	
§ Groups	in	community	service	(Eg.	Doctors/Hospital	Staff)	

• Types:	
o Inactivated	Vaccines	are	prepared	from	the	appropriate	strain	of	virus	
o Subunit	Vaccines	are	prepared	to	reduce	the	content	of	extraneous	proteins	

	
• New	Generation	Vaccines:	

o Live	Attenuated	Vaccines:	
§ These	vaccines	could	be	administered	as	a	nasal	spray	
§ This	would	encourage	the	development	of	appropriate	immune	responses	based	on	

mucosal	immunity	
o Recombinant	Vaccines:		

§ Based	on	Recombinant	DNA	Technologies		
	
ETHICAL	ALLOCATION	OF	SCARCE	RESOURCES?	

• Single	biggest	question	is	how	to	ration	scarce	life	saving	resources:	
o “who	shall	live	when	not	all	can	?”	

• WHO	GETS	IT	?	(Fleming,	BMJ	2005)	
o Blind	Justice?	(1st	come	or	lottery)	
o High	risk	given	priority	?		

§ (old,	chronic	disease)	
o Healthcare	workers	?	
o Essential	services?		

§ (Policemen/Firemen)	
o Children?	
o Global	perspective	

	
	
Eg.	In	the	Recent	H1N1	(Swine)	Outbreak:	

• Massive	access	block	(Where	there	are	insufficient	beds	for	new	patients)	
• àED	overcrowding	
• Not	enough	ICU	beds	
• àMore	beds	were	created	by:	

o àCancellation	of	elective	surgery	
o àEsp	cancellation	of	elective	major	surgery	needing	ICU.	

• And	this	was	only	a	MILD	disease!	
	
MANAGEMENT	of	PANDEMIC?	

• Therapeutic	countermeasures	
o stockpiling	of	resources		

§ vaccines	
§ antiviral	medications	

o access	to	care	
o health	care	workers	

• Non	therapeutic	countermeasures	
o infection	control	
o surveillance	and	contact	tracing	
o social	separation	
o quarantine	and	containment	
o international	boundaries,	duties	and	foreign	nationals	
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ISOLATION	AND	QUARANTINE	–	Essential	In	Early	Phase:	
• Isolation	=	Separation	(for	the	period	of	communicability)	of	known	infected	persons	to	prevent	or	limit	

the	spread	of	infection.	
• Quarantine	=	Restriction	of	activities	of	healthy	persons	who	have	been	exposed,	to	prevent	disease	

transmission	during	the	incubation	period.	

	
	
SURVEILLANCE	&	CONTACT	TRACING:	

• Contact	Tracing	=	Identification	of	cases	by	Name.	
• Surveillance	is	more	intrusive	than	simply	reporting	names:	

o daily	temperatures,	health	questionnaires	
o complete	daily	certificates	

	
Conflicts	of	Interest:	

• CLINICAL	MEDICINE	
o Doctors	Promote	best	interests	of	a	Patient	

§ (Respect	patients	Liberty	&	Autonomy)	
• PUBLIC	HEALTH	

o Promotes	best	interest	of	the	Population	
o Liberty	and	Autonomy	of	the	Patient	may	be	Overridden	for	the	good	of	the	public.	

§ Quarantine	
§ Isolation	
§ Closing	International	Borders	

	
What	will	the	future	hold?	

• Will	there	be	another	pandemic	–	Yes!!	
• What	serotype	of	virus	will	be	responsible	-	??	
• How	well	are	we	prepared	??	-	NOT	
• How	much	warning	will	we	get??	
• What	should	I	be	doing	to	prepare	?	
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Week	2	

Preventative	Medicine	&	Addiction	Studies	Notes	

Vaccination/Immunisation	

	
WHO:	“The	most	successful	&	cost-effective	public	health	intervention	in	history”	

	

How	Vaccines	Work:	

- Individual	Protection:	

o They	stimulate	the	immune	system	to	create	Antibodies/Memory-Cells	in	the	absence	of	Disease	
Symptoms.	

o Once	immune,	if	the	body	is	subjected	to	the	actual	pathogen,	it	mounts	an	even	stronger	attack	
(Secondary	Immune	Response)	against	it.	

- Herd	Immunity:	

o Protects	those	who	aren’t	vaccinated	in	the	community,	providing	there	is	a	high	rate	of	vaccination	
within	the	population.	

	

	
	

Principals	of	Vaccine	Development	&	Use:	

- 1.	Separate	the	Disease-Causing	effects	from	the	Immune-Generating	effects	in	an	organism.	
- 2.	Give	it	to	susceptible	individuals	to	provoke	an	immune	response.	
- 3.	Result	is	non-susceptible,	immune	individuals.	
- 4.	Eventually	results	in	herd	immunity.	

	
Contraindications	to	Vaccination:	

- Absolute:	

o Anaphylactic	response	to	vaccine	or	component	
- Relative:	(Ie.	Risks	Vs.	Benefits)	

o Immunocompromised	(Live	Vaccines)	
o Pregnant	or	Suspected	Pregnancy	(Live	Vaccines	
o Fever	of	>38.5oC	
o Recent	Live	Vaccine	(4	weeks)	
o Recently	received	blood/blood	products	
o Guillian	Barre	Syndrome	(GBS)	
o Influenza	

- NB:	All	other	excuses	are	not	good	reasons	not	to	vaccinate!		
	
	 	

www.regentstudies.com

www.regentstudies.com


Types	of	Vaccines:	

• Live	Attenuated	vaccines:	

o Live	organisms	that	have	been	de-pathogenised		
o Advantages:	

§ Robust	Immune	Response	
§ Lifetime	Immunity	with	1	or	2	doses.	

o Disadvantages:	

§ Potential	to	cause	disease	(can’t	give	to	immunocompromised	or	pregnant	women)	
§ Potential	for	Adverse	Events/Side-Effects.	

• Inactivated/killed	vaccines:	

o Dead	organisms	containing	relevant	proteins	but	unable	to	replicate	
o Advantages:	

§ No	Ability	to	cause	disease	
§ Fewer	Adverse	Events/Side-Effects	

o Disadvantages:	

§ Less	robust	immune	response	
§ Waning	Immunity	à	Requires	multiple	doses	&	may	require	booster.	

• Acellular/Toxoid/Subunit:	

o Artificially	synthesised	non-toxic	antigens.	
o Advantages:	

§ No	Ability	to	cause	disease	
§ Fewer	Adverse	Events/Side-Effects	

o Disadvantages:	

§ May	require	Adjuvants	or	Conjugation	
§ Less	robust	immune	response	
§ Waning	Immunity	à	Requires	multiple	doses	&	may	require	booster.	

	

2	Important	Vaccine-Preventable	Diseases:	

- Measles:	

o Extremely	Virulent:	–	One	of	the	most	infectious	(easily	Spread)	Diseases	known	to	man.	
o Genus:		–	Morivillivirus	
o Occurrence:		

§ Prior	to	Immunisation	=	>100Million	cases/year	à	6	Million	Deaths/year.	(Worldwide)	
§ Post-Immunisation	=	99%	drop	in	cases.	

o Transmission:	-	Airborne	Droplet	Spread	
o Incubation	Period:	

§ ≈10	days	to	onset	of	fever	
§ ≈14	days	to	onset	of	rash	

o Period	of	Communicability:	

§ From	‘Prodrome’	(Time	before	symptoms)	to	4	days	after	onset	of	rash.	
o Susceptibility:		

§ Everyone	un-sensitised	people.	
§ Survival	of	Illness	à	Lifetime	immunity	
§ 1st	Vaccine	à	95%	Immune	
§ 2nd	Vaccine	à	99%	Immune	
§ Maternal	Antibodies	protect	infant	for	6-9	months.		
§ Malnutrition	is	a	problem	–	as	measles	causes	diarrhoea	in	children.	

o Symptoms:	

§ Fever	
§ Malaise	
§ Cough	
§ ‘Coryza’	–	(“Overflowing	Head”)	
§ Conjunctivitis	
§ Rash	–	starting	on	face	à	Spreading	to	rest	of	body	
§ Koplic	Spots	(Unique	to	Measles)	–	White/Blueish	spots	on	buccal	mucosa.	
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o Complications:	

§ Otitis	Media	(Middle	ear	infection)	
§ Pneumonia	
§ Diarrhoea	
§ Acute	Encephalitis	(Rare)	

o Measles	Vaccine:	

§ Type:	-	Live	Attenuated	Vaccine	(Given	in	combination	with	Mumps,	Rubella	&	Varicella)	
§ NB:	It	interferes	with	other	live	vaccines.	
§ NOT	given	during	Pregnancy	

§ Adverse	Reactions:	

• Fevers	–	common	
• Faint	red	rash	
• Local	swelling	
• Local	Knot	in	muscle	

§ Dosing:	

• 1st	Dose	@	12mths	

• 2nd	Dose	@	18mths	

o Measles	in	Australia:	

§ No	longer	endemic	
§ Outbreaks	are	due	to	imported	cases.	
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- Rubella:	

o Genus:	-	Rubivirus	
o Occurrence:		

§ Pre-Vaccine	=	Worldwide	Endemic	
• Epidemics	every	5-9yrs	

§ Post-Vaccine	=	Elimination	of	Rubella	
o Transmission:	

§ Airborne	Droplet	Spread	
§ Contact	with	Mucus	Membranes	

o Incubation	Period:	

§ 14-21	Days	
o Period	of	Communicability:	 	

§ 1	Week	Before	&	4	Days	after	Rash	
o Susceptibility:		

§ Universal	Without	Vaccine/Prior	Infection	
§ Immunity	after	single	dose	(95-100%)	
§ Maternal	Antibodies	protect	infant	for	6-9mths.	

o Symptoms:	

§ 50%	Asymptomatic	

§ Low-Grade	Fever	
§ Headache	
§ Malaise	
§ Coryza	(“Overflowing	Head”)	
§ Conjunctivitis	
§ Lymphadenopathy	
§ Arthralgia	
§ Rash	

o Complications:	 	

§ Post	Viral	Encephalitis	(Uncommon)	
§ **Congenital	Rubella	Syndrome	(CRS)	

• Occurs	in	90%	of	babies	whose	mother	had	Rubella	during	1st	Trimester	
• Multiple	Defects	are	common	(Eg.	Blindness,	Deafness,	many	more...)	
• Hence	ALL	WOMEN	OF	CHILD-BEARING	AGE	MUST	BE	IMMUNISED.	

o Rubella	Vaccine:	

§ Type:	-	Live	Attenuated	Vaccine	(Given	in	combination	with	Measles,	Mumps	&	Varicella)	
§ NB:	It	interferes	with	other	live	vaccines.	
§ NOT	given	during	Pregnancy	

§ Adverse	Reactions:	

• Fevers	–	common	
• Faint	red	rash	
• Local	swelling	
• Local	Knot	in	muscle	

§ Dosing:	

• 1st	Dose	@	12mths	

• 2nd	Dose	@	18mths	

§ ALL	WOMEN	OF	CHILD-BEARING	AGE	MUST	BE	IMMUNISED.	

o Rubella	in	Australia:	

§ Incidence	has	fallen	considerably	since	vaccine.	
§ Mass	vaccination	of	school-girls	à	↓CRS.	
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Other	Vaccines	&	the	Diseases	they	Prevent:	

- Hep	B:	

o Hepatitis	B:		
§ An	Infectious	illness	caused	by	Hep-B-Virus		
§ Infects	the	Liver	
§ Causes	Vomiting,	Jandice,	Liver	Cirrhosis	&	Liver	Cancer.	(Rarely	death)	

- DTP:	

o Diptheria:	

§ Upper	Respiratory	Tract	illness		
§ Characterised	by	sore	throat,	low	fever	&	a	pseudomembrane	on	tonsils/pharynx/nasal	

cavity.	
o Tetanus:	

§ Gram-Positive	anaerobic	bacteria	infection	–	occurs	through	skin	wound.	
§ Bacteria	secrete	a	neurotoxin	à	Prolonged	contraction	of	skeletal	muscle	fibres	(“Tetany”)	

o Pertussis:	

§ Whooping	Cough	–	A	highly	contagious	disease	spread	by	droplet	transmission.	
§ Bacterial	Infection		
§ Droplet	Transmission	

- Hib:	

o Haemophilus	Influenzae	B:	

§ Actually	a	Bacteria	(Despite	the	‘viral’	name)	
§ Cause	opportunistic	infections.	
§ Leads	to	Bacteraemia,	Pneumonia,	Bacterial	Meningitis.	

- IPV:		

o Inactivated	Poliomyelitis	(Polio):	

§ AKA:	Infantile	Paralysis	
§ An	acute	viral	infection	
§ Faecal-Oral	Transmission	
§ 90%	of	infections	are	asymptomatic.	
§ If	the	virus	enters	the	CNS,	it	preferentially	destroys	motor	neurons	à	Muscle	Weakness,	

Paralysis	&	Muscle	Wasting.	
- 7vPCV:	

o Pneumococcal	Conjugate:	

§ Bacterium	à	

• Pneumonia,	Sinusitis,	Otitis	Media	
• Meningitis	(Most	common	cause	of	bacterial	meningitis)	
• Bacteraemia	à	Sepsis	
• Endocarditis	
• Pericarditis	

- Rotavirus:	

o Leading	cause	of	Severe	Diarrhoea	among	infants	&	young	children.	
§ Also	causes	gastroenteritis	&	dehydration	

o Known	as	Stomach	Flu	(But	no	relation	to	influenza)	
o Faecal-Oral	Route	

- MMR:	

o Measles:	See	Above	
o Mumps:	

§ Viral	Disease	
§ Droplet	Transmission	
§ Typically	presents	as	painful	swelling	of	the	Salivary	Glands,	fever	&	headache.	
§ Can	also	cause	painful	testicular	swelling	&	rash.	

o Rubella:	See	Above	
- MenCCV:	

o Meningococcal	C:	

§ Bacterium	

§ Typically	causes	Meningitis	&	Fever,	but	is	most	dangerous	when	infection	becomes	septic.	
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GLS	-	Cold	chain	
1. What	is	the	cold	chain?			

• Is	the	transport	and	storage	of	a	vaccine	b/w	the	temperature	of	2-8oC.		It	includes	the	vaccine	
equipment,	people	and	the	procedures	

	

2. What	are	the	stages	in	the	cold	chain?	
• Manufacture	
• Supply		
• Distribution	
• Clinic	
• Fridge	
• Patient	

	

3. Name	5	Vaccines	that	are	damaged	or	destroyed	by	freezing?	
• Tetanus	
• DTP	
• Hib	
• Hep	A	&	B	
• Influenza	
• Mneumococcal	

	

Which	vaccines	are	damaged	by	exposure	to	heat	or	light?	
• BCG	
• Oral	polio	
• MMR	

	

4. What	is	the	main	requirement	for	vaccine	fridge	thermometers?	
• Can	measure	max	&	min	temperature	for	the	previous	24	hrs	
	

5. Which	are	the	best	types	of	thermometers?	
• Mercury	and	digital	thermometers	

	

6. Where	in	the	fridge	would	you	place	the	temperature	probe?	

• In	the	centre	of	the	fridge	
• In	the	case	of	a	multiple	purpose	fridge	(eg.	If	food	is	stored	with	it),	then	is	best	located	with	the	

immunisations	in	the	foam	box	within	the	fridge	
	

7. What	monitoring	device	is	included	in	vaccine	transportation	of	vaccine	supplies?	
• Temperature	monitors	à	heat	&	freeze	cards	(charts)	

	

8. How	would	you	pack	vaccines	for	transport	and	what	other	precautions	would	you	take	for	
transportation?	

• Vaccine	package	
- Good	icebox	with	a	tight	fitting	lid	
- Store	immunisations	with	ice	block	that	is	“sweating”	
- Shredded	newspaper	is	recommended	to	allow	air	to	circulate	around	vaccines	
- Layers:	ice	block	-	shredded	newspaper	–	immunisations	–	shredded	newspaper	–	piece	foam	–	ice	

block	
• Transport	

- Whenever	being	transported	don’t	place	in	direct	sunlight	
- Minimise	duration	of	journey	
- Record	temperature	whenever	vaccines	are	put	in/	taken	out	
- Place	securely	in	boot	
- Only	deliver	to	surgery	if	someone	is	there	
- Check	the	temperature	of	the	fridge	at	surgery	before	put	new	immunisations	in	
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9. What	are	the	requirements	of	a	surgery	vaccine	fridge?	
• Have	a	safe	lockable	fridge	
• Try	to	keep	immunisations	in	a	proper	immunisation	fridge	–	if	not	possible	separate	the	immunisation	

from	the	other	things	that	are	being	stored	in	the	fridge	(eg.	Have	separate	shelf	for	immunisation	and	
separate	shelf	for	medications)	

• Check	the	temperature	of	the	immunisation	fridge	daily	
• When	placing	new	vaccines	in	fridge,	rotate	stock	
• Use	older	vaccines	first,	don’t	use	the	most	recent	–	will	prevent	vaccines	going	out	of	date	
• Use	only	50%	of	available	space	in	fridge	–	allow	air	to	circulation	around	the	vaccines	in	the	fridge	
• Place	immunisation	in	correct	location	in	fridge	–	the	bottom	shelf	and	door	shelves	should	no	be	used		

- recommended	to	place	salty	water	in	these	draws	to	prevent	shelves	from	being	used	and	the	water	
from	being	drank	

• Don’t	co-store	non-vaccine	items	in	the	fridge	(eg	food)	–	this	will	↑	fridge	door	opening	and	may	
interfere	with	temperature	

	
• If	it	is	thought	that	cold	chain	may	have	been	broken	or	vaccine	has	been	tampered	with	contact	supplier	

1st	before	throwing	out.		Isolate	in	the	fridge	in	with	clear	label	stating	“do	not	use”	until	ascertained	
whether	should	be	thrown	out	
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Allaying	parents	fears	–	potential	q’s	a	parent	might	ask	

	
Will	the	actual	needle	given	for	immunisation	hurt	my	baby?	

• It	will	hurt	a	bit,	but	it	can	be	compared	to	a	bee	sting	and	will	only	hurt	for	a	short	period	of	time	
	

Why	do	you	need	to	give	the	same	needle	a	couple	times,	months/years	apart	if	your	already	had	it?	

• To	improve	the	immune	response.		When	give	a	2nd	time,	the	immune	system	will	be	able	to	cope	much	
better	than	if	only	given	once.		(Primary	vs	secondary	immunity)	

	

Why	do	you	need	to	give	my	child	so	many	different	needles	all	@	once?	

• Only	injecting	a	small	amount	for	each	immunisation	
• You	are	protecting	the	child	against	many	different	diseases	at	once	

	
Why	immunise	for	diseases	if	they	are	not	even	present	in	Australia	anymore?	 	

• Eg.	With	polio,	many	people	thing	that	the	disease	has	totally	been	eradicated	–	this	is	not	true,	as	it	is	still	
very	common	in	other	countries.			

• As	long	as	the	disease	is	present	anywhere	in	the	world	it	is	still	highly	possible	to	catch	the	disease.	
	
Is	it	true	that	your	actually	injecting	the	disease	into	people	with	certain	types	of	immunisation.		Can	I	catch	the	

disease?	

• The	sx.	assoc	with	naturally	catching	the	disease	and	from	an	immunisation	vary.		If	catch	naturally	the	
severity	can	vary,	however	it	is	generally	more	severe.	

• Eg.	If	don’t	get	chickenpox	till	later	in	life	as	adult,	the	effects	of	the	disease	can	be	quite	severe,	and	
potentially	fatal	

	

I	heard	MMR	causes	autism.	Should	I	still	immunise	my	child?	

• Essentially	is	an	old	wives	tale	-	There	is	no	conclusive	evidence	from	any	of	the	studies	
• Poor	study	design	-	Confounding	variables	of	all	children	being	immunised	and	a	child	getting	diagnosed	with	

autism	at	the	same	time.	
	
Why	not	just	depend	on	immunity	developed	naturally	from	infection,	rather	than	having	a	needle	to	develop	

immunisation	

• Problems	if	catch	at	older	age	
• Avoid	more	disease	complications	
• More	controlled	–	know	exactly	whats	going	in.			
• Giving	to	healthy	child,	when	immune	system	is	competent.			

	
	
THINGS	TO	REMEMBER:	

• Be	confident	–	parent	feel	better	
• Allay	all	parents	fears	
• Check	they	fully	understand,	and	ask	if	they	have	any	further	questions.	
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Synthesis	Session:	Smallpox	&	Influenza:	

	

Smallpox:	

• Disfiguring	à	Scarring	
• Claimed	Millions	
• Affected	Aborigines	worst	
• Quarantine	was	common	
• Variola	Viruses:	

o Major	(30%	Mortality)	
o Minor	(15%	Mortality)	

• Old-School	‘Vaccines’	=	Variolation:	

o Dried,	Crushed	up	smallpox	scabs	were	blown	into	the	patient’s	nose.		
o 98%	were	immunised.	
o 2%	got	the	disease	–	Was	a	worthwhile	risk	to	take.	

• The	Smallpox	Vaccine	Discovery:	

o Cowpox	(A	benign	pox	virus)	is	used	to	create	an	immune	response	to	the	Smallpox	Virus.	
• WHO	decided	to	eradicate	Smallpox	à	Succeeded	in	1979;	2	years	after	last	naturally-occurring	case.	

	

Influenza:	

• Massive	Pandemic	during	WWI	(1918)	à	Killed	500,000,000	people.	
o 3	Waves,	each	increasing	in	Death	Rate.	
o NB:	all	pandemics	since	are	genetic	descendants	from	the	1918	pandemic	

• Seasonal	Influenza		

o Annual	Epidemics	
o Typically	influenza-A		 (one	of	the	3	types	–	A/B/C)	
o Annual	global	death	toll	of	up	to	1	million.	(Mostly	elderly/debilitated)	–	Hence	Flu-Vax	for	elderly.	

• Droplet	Transmission	–	Enhanced	by	overcrowding.	
• ‘Orthomyxovirus’:	

o 3	Types:	A/B/C	
o Exhibit	2	Types	of	Glycoproteins	–	Used	to	identify	different	strains:	

§ Haemagglutinin:	“H”	
§ Neuraminidase:	“N”	
§ Hence	–	H1N1		

• Clinical	Presentation:	
o Abrupt	onset	(within	6hrs)	
o Fever	(sore	joints,	muscles,	prostration)	
o Acute	Respiratory	symptoms	
o Cough	
o Children	get	GI-Symptoms	(Nausea/Vomiting/Diarrhoea)	

• Complications:	
o Pneumonia	(1o	Viral)	
o Pneumonia	(2o	Bacterial)	
o Sinusitis	
o Acute	Bronchitis/Asthma	Exacerbation	
o Croup	
o Post-Viral	Encephalitis	

• Vaccines	–	Seasonal	–	New	one	each	year.	
o H1N1	(A)	
o H3N2	(A)	
o B	
o NB:	mismatch	still	provides	some	protection.	
o 75%	effectiveness	
o NB:	It	Is	a	Good	Idea	to	give	Flu-Vax	to	pregnant	women,	because	if	they	do	get	the	flu,	they	have	a	

higher	risk	of	pneumonia	(due	to	their	higher	fluid	volume)	
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Wk	1	
Infectious	Disease	Notes	

Basic	Concepts	of	Infectious	Diseases	
	
Germ	Theory:	

- People	recognised	that	meat	broth	became	cloudy	and	overgrown	with	microbes.	
- But	where	did	these	microbes	come	from?	–	2	Schools	of	Thought:	

o 1.	Spontaneous	Generation	
o 2.	Formed	from	Seeds/Germs.	

- Pasteur	Proved	that	Microbes	exist	In	the	Air	through	his	Swan-Necked	Flask	experiment.	

	
	

- Robert	Koch	Proved	that	Specific	Microbes	caused	Specific	Diseases	through	‘Koch’s	Postulates’:	
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Revision	of	Microbial	Diversity:	
- Viruses:	

o Very	small	
o Nucleic	acid	inside	protein	coat	(DNA	or	RNA)(ss	or	ds)	
o Complete	parasitic	dependency	
o Replicates	inside	cell	-	but	metabolically	inert	in	external	environment.	
o Need	close/direct	contact	
o Need	a	moist	environment	
o Respiratory	route	/	oral	/	inoculation	/	sexual	transmission.		

	
	

- Prokaryotes:	
o Bacteria:		

§ Larger	than	viruses	
§ Visible	under	light	microscope	
§ Living	à	replicate	by	binary	fission	

• (Therefore	Can	be	killed)	
§ Intracellular	or	extracellular	
§ Motile	
§ Can	produce	toxins	
§ Contain	DNA,	Ribosomes	+	Inclusions	–	no	true	nucleus	
§ Resulting	disease	often	more	severe.	
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- Eukaryotes:	
o Protozoa:	

§ Single-Celled	Animals	
§ Larger	than	bacteria	–	still	small	enough	to	live	intracellularly.	

• Can	also	live	extracellularly.	
§ Vectors	/	faecal-oral	route	àmost	infections	occur	tropically.		

	
o Helminths:	

§ Multi-celled,	often	macroscopic	organisms.	
§ Complex	body	organisation	and	reproduction	(some	have	sexual	dimorphism)	
§ Difficult	for	immune	system	to	destroy	–	too	big.	
§ Cause	inflammation	
§ Are	often	never	eliminated.		

	
o Fungi	

§ Thousands	of	species		
§ Few	are	pathogenic	to	humans	

• 20ish	are	fatal.	
§ Resulting	Mycoses	(diseases)	Depend	on	site	of	infection:	

• Superficial	
• Cutaneous	
• Subcutaneous	
• Systemic		
• Opportunistic	–	seen	in	compromised	hosts	

§ Exist	as	branched	filamentous	forms,	or	yeasts	
§ Asexual	spores	(conidia)	
§ Spores	commonly	inhaled	&	cause	infection.		
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- +	My	Diagram	of	differential	features	of	Microbes:	
Pathogen:	 Visible	Via:	 Cellular?	 Nuclear	

Material:	
Nuclear	
Organisation:	

Structural	
Constituents:	

Outer	Surface:	

Prions	

	

	
	
Electron	
Microscope	

	
	
Acellular	

No	Nucleic	
Acid	–	Just	
Protein.	

	
	
	
	
No	Nucleus	

No	
Membrane.	
	
No	Cellular	
Machinery.	
No	Cytoplasm.	

	
No	Membrane	

Viruses	

	

	
DNA	or	
RNA	

‘Enveloped’	
Or		
‘Non-
Enveloped’	

Bacteria	
(Prokaryotes)	

	

	
	
	
	
	
	
Light	
Microscope	

	
	
	
	
	
	
Single	Cell	

	
	
	
	
	
	
	
	
	
DNA	

No	Distinct	
Nucleus.	
	
Single,	Circular	
Chromosome.	
	
Simultaneous	
Transcription	
&	Translation.	

	
	
	
	
	
	
Membrane-
Bound.	
	
Cellular	
Machinery.	
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Bi-lipid	
membrane	is	
covered	by	a	
thick	Cell	Wall.	
	
Gram	Pos	=	
Peptidoglycan	
Gram	Neg	=	
Lipopolysacch
aride	

Protozoan	
Parasites	
(Eukaryotes)	

	

Distinct	
Nucleus.	
	
Several	Linear	
Chromosomes
.	
	
Transcription	
in	the	Nucleus.	
	
Translation	on	
Ribosomes	in	
the	Cytoplasm.	

	
	
	
	
	
Simple	Bi-lipid	
Membrane.	Metazoan		

(Eukaryotic)	
Parasites	
(Helminths)	

	

	
	
	
Naked	Eye	

	
	
	
Multi-Cell	

	
Host-Parasite	Relationships:	

- Commensalism:	
o Colonised;	But	No	Disease.	
o (Eg.	E.Coli	in	stomach)	

- Mutualism:	
o Colonised;	No	Disease;	Mutually	Beneficial.	
o (Eg.	Digestive	Bacteria	in	Colon;	Lactobacillus	in	Vaginal	à	Acidity)	

- Parasitism:	
o Colonised;	With	Disease/Damage.	
o (Eg.	Hookworm;	Plasmodium	Malariae)	
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Normal	Flora	Vs.	Pathogens:	
- Normal	Flora	(Commensals):	

o Can	be	Beneficial:	
§ Can	be	Protective	by	outcompeting	potential	pathogens	for	Space/Nutrients.	
§ If	they	are	washed	away	(Eg.	Vaginal	Antibiotics),	pathogens	can	colonise	the	area	à	

Disease	
o Heavily	Colonise	Skin:	

§ Armpit,	Perineum,	Interdigital	areas	
§ Nose	and	oropharynx	
§ GI	Tract	
§ Uro-genital	tract.	

o Heavily	Colonise	the	GIT:	
§ Density	of	Microbes	Increases	Towards	the	Rectum.	(Stomach	Acid	à	Low	Numbers)	
§ 	Species	of	Microbes	change	throughout	due	to	different	environments.	

o Some	Areas	are	Sterile:	
§ Bladder	
§ Blood	
§ Organs	

o Location	depends	on	Aerobic/Anaerobic	Species:	
§ Aerobic	–	Likes	Oxygen			 	 (Eg.	In	Respiratory	Tract)	
§ Anaerobic	–	Cannot	stand	Oxygen		 (Eg.	Found	in	Bowel/Necrotic	Tissue/Etc)	

o Nosocomial	Infection	(Opportunism):	
§ If	Commensals	Colonise	somewhere	they	shouldn’t,	they	cause	disease.	
§ Often	occurs	in	Hospitals	à	Typically	Highly	Resistant	to	Antibiotics.	
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- Pathogens	(4	Features	of	a	“Pathogen”):	
o Pathogens	=	Organisms	capable	of	causing	disease.	
o *They	MUST	do	ALL	4	of	the	Following:	

§ 1.	Gain	Entry	to	Host	
§ 2.	Attach	&	Multiply	
§ 3.	Evade	Host	Defences	
§ 4.	Cause	Damage	to	Cells/Tissues	

o Primary	Vs.	Secondary	Pathogens:	
§ 1o	Pathogens:	

• Can	produce	an	Infection	without	the	help	of	other	organisms.	
• àAlso	Encourage	2o	Pathogens.	
• (Eg.	HIV	à	Immunocompromise)	

§ 2o	Pathogens	(Aka:	Opportunistic	Pathogens):	
• Only	produce	an	Infection	due	to	damage	caused	by	1o	Pathogens.	

	
“Mixed	Infections:	

- Most	infections	severe	enough	to	cause	symptoms	aren’t	caused	by	a	singular	pathogen.	
- Rather,	the	effects	of	2	or	more	Pathogens	are	responsible	for	disease.	

o Effects	are	Additive	
o May	also	be	Synergistic		

	
Pathogenesis	(4	Stages	to	Infection):	

- Pathogenesis	=	The	biochemical	sequence	of	events	whereby	microbes	(bacteria,	fungi,	parasites	&	
viruses)	causes	disease.		

- 4	Stages	to	Infection:	
o 1.	Gain	Entry	to	Host:	

§ Needs	a	Portal	of	Entry	&	Exit.	Egs:	
• (For	Exogenous	Organisms)	-	Oral/Skin/Trans-placental/Inhalation/Inoculation	

(wound/skin	penetration)/Sexual	
• (For	Endogenous	Organisms)	–	Organisms	already	present	On/In	Body.	–	

Requires	Immunocompromise.	
o 2.	Attach	&	Multiply:	

§ Attachment	Via:	
• Adhesion	Receptors	(Eg.	Glycoproteins	on	Viruses)	
• Cellular	Extensions	(Eg.	Fimbriae/Pili	on	Bacteria)	
• Physical	Structures	(Eg.	Hooks/Suckers	on	Helminths)	

§ Multiplication/Spread	of	Infection:	
• Local		 	 (Abscesses/Mucosal/Nerves/CSF)		
• Systemic		 (Blood/Sepsis)	

§ Factors	Affecting	Spread:	
• Organism	Factors:	

o Virulence	Factors	
• Host	Factors:	

o Genetic	Susceptibility	
o Immune	Status	
o (Age,	Pregnancy,	Nutrition,	Etc)	

o 3.	Evade	Host	Defences:	
§ Beat	Physical	Barriers	(Eg.	Flushing,	Mucous	+	Cilia,	Stomach	pH,	Lysosomes)	
§ Beat	Innate	Cellular	Defences	(Eg.	Inflammation,	Phagocytosis,	NK	Cells)	
§ Beat	Adaptive	Defences	(Eg.	Antibodies,	Cell-Mediated	Immunity)	

o 4.	Cause	Damage	to	Cells/Tissues:	
§ Physical	Disruption	
§ Toxic	Damage	
§ Aberrant	Cell	Activity	
§ Immune-Mediated	Damage.	
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Virulence:	

- Short	Definition:	The	propensity	of	a	microbe	to	cause	infection	à	disease	in	a	Definitive	Host.	
- Long	Definition:	The	degree	of	pathogenicity	of	an	infectious	agent,	indicated	by:	

o Case-fatality	rates		
o Ability	of	the	agent	to	invade	and	damage	tissues	of	the	host.	
o Toxicity.	
o Ability	to	overcome/evade	body	defences.	

- (‘Avirulence’	=	Antonym)		
- Virulence	Factors:	

o Molecules	Expressed/Secreted	by	Pathogens	that	enable	them	to	achieve	the	following:	
§ Colonisation	of	a	Niche	in	the	host	(this	includes	adhesion	to	cells)	
§ Immunoevasion,	evasion	of	the	host's	immune	response	
§ Immunosuppression,	inhibition	of	the	host's	immune	response	
§ Entry	into	&	Exit	out	of	cells	(if	the	pathogen	is	an	intracellular	one)	
§ Obtain	nutrition	from	the	host.	

o Eg.	Endotoxin	(LPS)	–	Potent	antigen	
o Eg.	Exotoxins	(eg.	Tetanus	Toxin)	à	Tetanus	
o Eg.	Fungal	Mycotoxins	(eg.	Aspergillis)	à	Severe	Liver	Damage	
o Eg.	Ig-Proteases	(eg.	Strep.	Pyogenes)	à	Break	down	Antibodies.	
o Eg.	Capsules	(eg.	Bacterial	cell	walls)	à	Inhibits	Phagocytosis.	

	
Immune	Evasion	Strategies:	

- Viruses:	
o Persist	as	Latent	Infections		
o àReactivation/Recrudescence	following	Immunosuppression/Stress.	
o Superantigens	à	Inappropriate	Immune	Response	
o Inhibition	of	MHC-I	Synthesis/Assembly/Ag-Loading	

- Bacteria:	
o Depression	of	phagocytosis	by	neutrophils	
o Depress	cellular	immunity	
o Induction	of	apoptosis	
o Killing	of	alveolar	macrophages		
o Superantigens	à	Inappropriate	Immune	Response	
o Produce	superoxide	dismutase,	catylase	or	oxidase	à	protect	it	from	the	hydrogen	peroxide	of	

the	respiratory	burst	of	Neutrophils.	
o Intracellular	bacterial	evasion:	

§ Travel	b/w	cells	without	being	exposed	to	extracellular	fluid		
§ Escape	into	vacuole	in	the	cytoplasm		
§ Prevent	fusion	of	lysosomes	with	phagosomes	
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- Parasites:	
o Protozoan	Parasites:	

§ Antigenic	Variation	
§ Antigenic	Drift	
§ Molecular	Mimicry	(Expression	of	Host	Proteins)	
§ Intracellular	Localisation	
§ Self-Isolation	in	Membrane-bound	Vesicle.	
§ Prevent	fusion	of	lysosomes	with	phagosomes	
§ Sequestration	in	privileged	sites	
§ Regulation	of	host	functions.	

o Helminth	Parasites:	
§ Antigen	Shedding	
§ Protease	production	à	Neutralise	some	immune	components.	(Eg.	Antibodies)	
§ Superoxide	Dismutase	à	Neutralise	Respiratory	Burst	by	Neutrophils.	
§ Regulation	of	host	functions	(Immunosuppression/Maladaptive	Response)	
§ Skew	the	T-Helper	Response	to	Favour	Th1-Cells:	

• Favouring	Th1à	Reduced	class-switching	to	IgE,	the	AntiParasitic	Ab.	
§ Use	Host	Cytokines	as	Parasitic	Growth	Factors	

	
Transmission	-	(Exiting	the	infected	host	&	Spread	of	Infection):	

- Successful	Microbes	must	Exit	the	body	àTransmit	to	a	new	host.	They	are	Either:	
o Shed	in	Secretions/Excretions.	
o Taken	up	by	Vectors	(Eg.	Mosquitoes)	from	the	blood.	

- Transmission	Depends	On:	
o Number	of	Organisms	Shed	(High	Numbers	Needed)	
o Activities	of	the	host	(Eg.	Coughing,	Sneezing,	Diarrhoea,	Intercourse)	
o Stability	in	the	Environment	(Eg.	Amebic	Cysts	resist	drying	&	heat	àSurvive)	
o #	Required	for	Infective	Dose.	(Depends	on	organism	&	route)	
o Virulence/Pathogenicity	

- Types	of	Transmission:	-	(Requires	a	“Vehicle”)	
o Airborne	–	(Must	survive	outside	the	host	&	in	Dry	Conditions)(Eg.	Influenza)	
o Waterborne	–	(Eg.	Cholera)	
o Food-borne	–	(Spoilage,	Preformed	Toxins,	Faecal-Oral)	
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- Vertical	Transmission:		 Parent	àOffspring	
- Horizontal	Transmission:	Person	à	Person	
- Zoonotic	Transmission:		Animal	à	Human	 (Via	Contact/Inhalation/Ingestion/Bites/Scratches)	

	
	

Epidemiology:	
- Epidemiology	=	“The	relationship	between	factors	determining	the	frequency	&	distribution	of	infectious	

disease	in	a	population”	
- Factors	Influencing	Epidemiology	(Eg.	∆	in	#	of	susceptible/environment/organism/new	organism):	

o The	Organism:	
§ ∆	in	Properties	of	the	Endemic	Organism	(Eg.	Persistence;	Transmissibility)	
§ New	Organism	

o The	Host:	
§ ∆	in	#	of	Susceptible	Hosts	
§ ∆	in	Conc.	Of	Susceptible	Hosts	
§ ∆	in	Behaviour	

o The	Environment:	
§ ∆	in	Climate	(eg.	Cold	à	People	crowd	indoors	à	↑Droplet	Transmission)	
§ ∆	in	#	of	Vectors	(Eg.	Rainy	season	à	↑Mosquitoes)	
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Wk 1 
Infectious Disease Notes 

Prions, Viruses & Parasites 
 
Prions: 

- What are they?  
o Abnormally folded Host-Proteins that accumulate in the brain Æ Spongiform Encephalopathies. 
o NB: All known Prion Diseases affect the Brain and are currently Untreatable & Universally Fatal. 
o The precise structure of the Prion is Unknown. 
o Derivation of the term ͞prion͟: Proteinaceous, Infectious н ͚on͛ 

 
- TSE͛s ʹ (Transmissible Spongiform Encephalopathies): 

o TSE͛s = A group of slow, fatal Neuro-Degenerative Diseases. 
o The Infectious Agent = A Prion Protein (PrP) ʹ Abnormally folded Host-protein (no nucleic acid). 
o Prions cause Neurodegenerative Disease by aggregating Extra-Cellularly in the CNS Æ form 

amyloid plaques Æ Plaques are Internalised Æ Vacuole formation in Neurons Æ Spongy 
Architecture. 

o Symptoms: 
� Convulsions (Myoclonus) 
� Dementia 
� Ataxia, Dysarthria, Dysphagia, Nystagmus 
� Behavioural/Personality Changes 

 
- Human Prion Diseases: 

o CJD - Creutzfeldt-Jakob disease: 
� The most common prion-caused disease (1/1M people) 
� 3 Forms: (Sporadic, Variant (mainly younger period), Familial) 

o GSS - Gerstmann–Sträussler–Scheinker syndrome: 
� Extremely Rare TSE. 
� Familial ʹ Autosomal Dominant. 

o FFI ʹ Familial Fatal Insomnia: 
� Extremely Rare TSE. 
� Familial ʹ Autosomal Dominant. 

o Kuru-Kuru: 
� Found in PNG who had consumed the brains of their relatives. 

 
- Non-Human Prion Diseases: 

o Bovine Spongiform Enecphalopathy ;͞Mad Cow Disease͟Ϳ: 
� Neurodegenerative Prion-based Disease in Cattle. 
� Causes spongy degeneration in the CNS like human TSEs. 
� May be transmitted to humans by eating contaminated meat. 

 
- PrP, PrPc, PrPsc: 

o Prion Proteins (PrP): 
� Normal Form = PrPc (Cellular) 

x Found throughout the body (Also in mammals). 
x Anchored to the cell membrane by a Glycophosphoinositol (GPI) anchor. 
x Normal α-Helix form. (Functional & Denaturable) 

� Abnormal Form = PrPsc (Scrapie) 
x Accumulates in plaque deposits in the brain of affected individuals Æ Tissue 

Damage & Cell Death. 
x Abnormal β-Sheet form. (Non-Functional & Non-Denaturable) 
x EXTREMELY STABLE – Resists denaturation by Chemicals/Heat/Autoclaving/UV. 

o Therefore, disposal of prions is VERY DIFFICULT.  
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- Propagation: Conversion of Normal Proteins ;α-helix Æ β-sheet): 
o Prions propagate by transmitting a Mis-Folded Protein State, Instead of replicating. 
o Ie. They convert Pre-Existing, Normal forms of the protein to the Abnormal Form. 
o Due to small differences in PrP between different animals, it is unusual for a prion disease to be 

transmitted zoonotically.  
� However, The human Prion Disease, variant Creutzfeldt-Jakob disease, is believed to be 

transmitted from cattle with Bovine Spongiform Encephalopathy through infected meat. 

 
 

- Transmission: 
o Acquired, Familial, or Sporadic. 
o Current Theory ʹ Primarily infected through ingestion. Prions may be deposited in the 

environment through Animals Carcases, Urine, Saliva, other body fluid; and may linger in the soil. 
  

www.regentstudies.com

www.regentstudies.com


Viruses: 
- Nomenclature: 

o Virion ʹ A Complete Viral Particle 
o Capsid ʹ The Protein Coat made up of smaller structural Subunits (Capsomeres) 
o Capsomeres ʹ The Subunits of the Capsid  
o Nucleocapsid ʹ The Capsid + Nucleic Acid + Associated Nucleoproteins 
o Envelope ʹ Lipid Bilayer of Host-Cell Origin, imbedded with Viral Lipoproteins. 

 
 

- Properties Distinguishing Viruses from other Microorganisms: 
o Acellular 
o No Cell Membrane 
o No Cytoplasm 
o Can have a DNA or RNA Genome. (All others only have DNA) 
o No Cellular Synthetic Machinery (Metabolically Inert) 
o Can Only Replicate in Living Cells 

 
- Viral Envelopes - (Construction/Origin/Proteins): 

o Origin: Some viruses envelop themselves in a modified piece of host cell membrane (Either the 
Plasma Membrane, or Organelle Membranes). 

o Construction: This membrane is studded with Viral & Host Proteins. Most enveloped viruses 
depend on the envelope for infection. 

o Proteins: Viral envelopes are studded with Glycoproteins ʹ Serve to identify and bind to receptor 
sites on the host's membrane. The viral envelope then fuses with the host's membrane, allowing 
the capsid and viral genome to enter and infect the host. 

 
 

- Structural Vs. Non-Structural Proteins: 
o Structural Proteins: 

� Proteins Encoded by a Virus that form Structural Components of the end Viral Particle. 
o Non-Structural Proteins: 

� Proteins Encoded by a Virus, but NOT part of the Viral Particle. 
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- Symmetry: 
o Helical Symmetry: 

� Composed of a single type of capsomere stacked around a central, coiled Nucleic Acid 
Æform a helical structure.  
� Results in rod-shaped or filamentous virions: (Short and Rigid, or Long and Flexible.) 

 
o Cubic (Icosahedral) Symmetry: 

� Icosahedron = a regular polyhedron with 20 identical equilateral triangular faces. 

 
o Complex Symmetry: 

� Capsid is neither purely helical, nor purely icosahedral, and that may possess extra 
structures such as protein tails or a complex outer wall. 

�  Some have a Cubic head bound to a Helical tail, with protruding protein tail fibres that 
attach to the host cell and then injecting the viral genome into the cell. 

 
 
 

- Requirements for Viability & Culturing Viruses:  
o Viability Requires: 

� 1. Must Retain an Intact Protein Coat. 
x (NB: Enveloped Viruses are Inactivated by Detergents Æ Disperses Lipid Bilayer) 

� 2. Must Retain an Intact Genome. 
o Culturing Viruses Requires: 

� Living Cells ʹ (Because Viruses lack the cellular machinery for replication) 
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- ͞Shedding͟ Θ Disease: 
o Viral Shedding = The Successful Reproduction, Expulsion & Host-Cell Infection caused by Virus 

Progeny. (Typically Accompanied by Illness/Disease) 

 
 

o Via Budding: 
� ͞Budding͟ through the cell membrane͕ using it to form the viral Envelope͘ 
� Primarily Enveloped Viruses 

 
 

o Via Apoptosis: 
� Forcing cell into Apoptosis Æ Release of progeny into Extracellular Space within 

apoptotic bodies. Macrophages phagocytose the apoptotic bodies Æ Become Infected.  
� Primarily Non-Enveloped Viruses 

 
 

o Via Exocytosis: 
� Exocytotic release of Viral Progeny into the Extracellular Space. 
� Primarily Non-Enveloped Viruses. 
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- Innate Defences against Viruses: 
o ***Interferons (IFNs): 

� Non-specific Anti-Viral Proteins (Particularly IFN-γͿ secreted by Virally Infected Cells to 
protect nearby cells that haven͛t yet been infected͘ 

� Æ IFN results in Synthesis of Gene Products, which: 
x Cleaves Viral mRNA Æ Inhibits Viral Protein Synthesis & Reproduction. 
x Prevents viral growth in Macrophages 
x Prevents Elongation of Viral dsRNA 
x Can inhibit the Transcription & Translation of some viral mRNA. 

� ÆAlso Activates Natural Killer-Cells. 

 
o **Natural Killer Cells: 

� (Activated by IFN-γͿ 
� Lyse some Virally-Infected Cells. 

o **Compliment Activation (Alternate Pathway) & Phagocytosis of Extracellular Viruses: 
� C3b opsonisation Æ Phagocytosis  

o Lysozyme: 
� (in Tears/Saliva/Mucus/Neutrophils) 

o Stomach Acid: 
� Denatures some viruses. 

o Intestinal Enzymes: 
� Degrade some viruses. 

 
- Immune Evasion Strategies: 

o Persist as Latent Infections  
o ÆReactivation/Recrudescence following Immunosuppression/Stress. 
o Superantigens Æ Inappropriate Immune Response 
o Inhibition of MHC-I Synthesis/Assembly/Ag-Loading 
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- Latency (Recurrence & Recrudescence): 
o Latency = The Ability of a Pathogenic Virus to lie Dormant within a cell. 
o Virus Production Ceases: 

� NO active Viral Shedding 
� NO Pathologies/Symptoms 

o  However, Latency is still an Active Process: 
� Maintaing latency requires expression of viral genes which may function to: 

x Keep the viral genome from being digested by cellular Ribozymes. 
x Downregulate MHC-I to hide from the immune system. 
x Inhibit Apoptosis 
x Induce Cell Growth/Division 

o 2 Types of Latency: 
� Episomal Latency: 

x Viral genes are left floating in the Cytoplasm or Nucleus. 
x (Eg. Herpes Virus)  

� Proviral Latency: 
x Virus genome Integrates into the Host Genome Æ Becomes a Provirus. 
x (Eg. HIV) 

o Reactivation/Recrudescence: 
� A Latent Virus can Reactivate 
� Triggers include Stress, Sunlight. 

 
- Classification of Viruses: 

o The ICTV Classification: 
� Family ;͞-viridae͟Ϳ 

x Genus ;͞-virus͟Ϳ 
o Species 

� ;Ie͘ Binomial Nomenclature isn͛t usedͿ 
o The Baltimore Classification: 

� (7 Groups of viruses based on DNA/RNA, Strandedness (Single/double), Sense/Nonsense, 
& Method of Replication.) 

� 1. dsDNA Viruses (double-stranded DNA Viruses)  
x Eg. Herpesvirus, Poxvirus, Adenovirus 

� 2. ssDNA Viruses (single-stranded DNA Viruses) 
x Eg. Parvovirus 

� 3. dsRNA Viruses (double-stranded RNA Viruses) 
x Eg. Reovirus 

� 4. (+)ssRNA Viruses (positive [sense] single-stranded RNA Viruses) 
x Eg. Picornavirus, Togavirus 

� 5. (-)ssRNA Viruses (negative [nonsense] single-stranded RNA Viruses) 
x Eg. Orthomyxovirus, Rhabdovirus. 

� 6. ssRNA-RT Viruses (single-stranded RNA Reverse Transcriptase Viruses) 
x Eg. Retroviruses (HIV) 

� 7. dsDNA-RT Viruses (double-stranded DNA Reverse Transcriptase Viruses) 
x Eg. Hepadnavirus (Hep.B Virus) 
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- Revision of DNA Replication/Transcription/Translation & Enzymes (For Viral Replication Cycles):  
o DNA Replication:  

� DNA Replication  DNA Æ DNA   (Via DNA Polymerase) 

 
 

o Protein Synthesis:  
� 1. Transcription:  DNA Æ mRNA  (Via RNA Polymerase) 

x mRNA Exits the Nucleus Æ Cytosol.  
� 2. Translation:   mRNA Æ Protein (Via Ribosomes) 

x Occurs in the Cytosol. 

 
 

o Enzymes: (Host Enzymes) (Viral Enzymes): 
� DNA Polymerase ʹ Synthesizes new DNA from DNA. 
� (DNA-Dependent) RNA Polymerase ʹ Synthesizes mRNA from DNA. 
� RNA-Dependent RNA Polymerase (Transcriptase) ʹ Synthesizes new mRNA from mRNA. 
� RNA-Dependent DNA Polymerase (Rev.Transcriptase) ʹ Converts mRNA back to dsDNA. 
� Retroviral Integrase ʹ Allows viral DNA to be integrated into the DNA. 
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- Replication Cycles: 
o 1. dsDNA Viruses (double-stranded DNA Viruses)  

� Eg. Herpesvirus, Poxvirus, Adenovirus 
� Replication Features: (In the Nucleus (As with all DNA Viruses)) 

x Requires Host-Cell DNA Polymerase (& hence Host-Cell Division) to Replicate its 
Genome. 

x Also Requires Host-Cell RNA Polymerase to transcribe dsDNA Æ mRNA for 
Protein Synthesis. 

 

 
 

o 2. ssDNA Viruses (single-stranded DNA Viruses) 
� Eg. Parvovirus 
� Replication  
� Replication Features: (In the Nucleus (As with all DNA Viruses)) 

x Requires Host-Cell DNA Polymerase (& hence Host-Cell Division) to form a 
dsDNA Intermediate & Replicate its Genome. 
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o 3. dsRNA Viruses (double-stranded RNA Viruses) 
� Eg. Reovirus 
� Replication Features: (In the Cytoplasm (As with all RNA Viruses)) 

x Supplies its Own RNA-dependent-RNA-Polymerase for RNA Replication. 
o (As opposed to RNA Polymerase which transcribes DNA Æ RNA) 

x Have Segmented Genomes ʹ each gene codes for 1x protein. 

 

 
o 4. (+)ssRNA Viruses (positive [sense] single-stranded RNA Viruses) 

� Eg. Picornavirus, Togavirus 
� Replication Features: (In the Cytoplasm (As with all RNA Viruses)) 

x Supplies its Own RNA-dependent-RNA-Polymerase for RNA Replication. 
x Directly access Host Ribosomes Æ Viral Poly-Protein Synthesis. 

o Poly-Proteins are cleaved to form multiple different proteins. 
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o 5. (-)ssRNA Viruses (negative [nonsense] single-stranded RNA Viruses) 
� Eg. Orthomyxovirus, Rhabdovirus. 
� Replication Features: (In the Cytoplasm (As with all RNA Viruses)) 

x Can͛t directly access Host Ribosomes ʹ Because it is a Nonsense Strand. 
x Must first use its Own RNA-dependent-RNA-Polymerase to transcribe a Positive 

(Sense) Strand. 
x Positive Strand Æ Accesses Ribosomes Æ Viral Poly-Protein Synthesis. 

o Poly-Proteins are cleaved to form multiple different proteins. 

 

 
o 6. ssRNA-RT Viruses (single-stranded RNA Reverse Transcriptase Viruses) 

� Eg. Retroviruses (HIV) 
� Replication Features: (In the Cytoplasm AND the Nucleus) 

x Instead of using the +ssRNA to make proteins, it converts the +ssRNA Æ dsDNA 
via Reverse Transcriptase. 

x The resulting DNA is spliced into the Host Genome using Integrase. 
x Replication & Protein Synthesis then comes from the viral DNA in the Nucleus. 
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o 7. dsDNA-RT Viruses (double-stranded DNA Reverse Transcriptase Viruses) 
� Eg. Hepadnavirus (Hep.B Virus) 
� Replication Features: (In the Cytoplasm AND the Nucleus) 

x Genome is a ͚covalently closed circle’ (cccDNA) Æ Nucleus  
o ÆTranscribed to mRNA (Via RNA-Polymerase) 

x mRNA exits Nucleus Æ Protein Synth. In Cytoplasm. 
x Then, Reverse Transcriptase converts the mRNA Back to DNA Æ cccDNA. 

 

 
 

- Viral Assembly: 
o Assembly = When all of the components of the virus are assembled into a particle. 

� Occurs when an appropriate conc. Of Virus Proteins & Nucleic Material is reached.  
� (NB: Some particles self-assemble) 

 
- Viral Maturation: 

o Maturation = Stage in the Virus Life-Cycle when it becomes infectious. 
� Involves proteolytic cleavage of capsid or envelope poly-proteins into functional 

proteins. 
 

- Targets for Antiviral Therapies: 
o 1. Attachment 
o 2. Penetration 
o 3. Uncoating  
o 4. Replication 
o 5. Assembly 
o 6. Maturation 
o 7. Release 

 
- Quasispecies: 

o A substrain of an organism that develops in an individual by the process of evolutionary selection 
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Parasites: 
- General Features: 

o Live at the expense of their host Æ Acquires Nutrients/Other Benefits without Reciprocal 
Benefits 

o Complex Life-Cycle involving 2 or More Hosts (Definitive Host & Intermediate Host/s) 
 

- Hosts (Definitive Vs. Intermediate): 
o Definitive Host: 

� - Harbours the Mature, Adult Form of the Parasite. 
o Intermediate Host: 

� - Harbours the Immature, Larval Form of the Parasite. 
 

- Grouping: Protozoan Vs. Metazoan: 
o Protozoan Parasites: 

� (Single-Celled Parasites) 
� 3 Categories of Locomotion: 

 
 

x Amoeba ʹ (Move by Crawling) (Eg. Entamoeba Histolytica) 

 
x Ciliate ʹ (Move by Swimming ʹ via cilia) (Eg. Balantidium Coli) 

 
x Flagellate ʹ (Move by Swimming ʹ Via Flagella) (Eg. Giardia Lamblia) 

 :  
x (Sporozoa) ʹ (No motile structures) (Eg. Plasmodium Malariae; Toxoplasma) 
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o Metazoan Parasites ʹ (Helminths & Arthropods): 
� (Multi-Celled Parasites) 
� Helminths: 

x ϯ ‘Phyla͛:  
o Platyhelminthes (Flat worms) 

� Trematodes (Flukes) 
� Cestodes (Tapeworms) 

o Nematoda (Round Worms) 
o Acanthocephala (Spiny-headed worms) 

� Arthropods: (Animals with segmented bodies, exoskeletons and jointed appendages) 
 

- Routes of Entry of Helminths: 

 
 

- Innate Defences against Parasites: 
o Lysozyme: 

� (in Tears/Saliva/Mucus/Neutrophils) 
o Eosinophils (Eosinophil Granulocytes): 

� Degranulate Æ Release Reactive Oxygen Species Æ to kill parasites. 
o Complement Activation: 

� By Alternate/MB-Lectin Pathway  
o Phagocytes in Spleen: 

� Recognise Infected RBCs in the Spleen & Remove them from blood. 
 

- Immune Evasion Strategies: 
o Protozoan Parasites: 

� Antigenic Variation 
� Antigenic Drift 
� Molecular Mimicry (Expression of Host Proteins) 
� Intracellular Localisation 
� Self-Isolation in Membrane-bound Vesicle. 
� Prevent fusion of lysosomes with phagosomes 
� Sequestration in privileged sites 
� Regulation of host functions. 

o Helminth Parasites: 
� Antigen Shedding 
� Protease production Æ Neutralise some immune components. (Eg. Antibodies) 
� Superoxide Dismutase Æ Neutralise Respiratory Burst by Neutrophils. 
� Regulation of host functions (Immunosuppression/Maladaptive Response) 
� Skew the T-Helper Response to Favour Th1-Cells: 

x Favouring Th1Æ Reduced class-switching to IgE, the AntiParasitic Ab. 
� Use Host Cytokines as Parasitic Growth Factors 
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- Replication Cycles: 
o Protozoan Parasites:  

� Trophozoite Stage: ;͞Tropho͟ с FeedingͿ 
x Infective, Proliferative Stage ʹ Lives in the definitive host. 
x Trophozoites Actively Feed.  
x Protozoa can reproduce by Fission, Sexual Reproduction, or be Hermaphroditic.  
x Encystation = Conversion of Trophozoite Æ Cyst. 

� Cysts Stage: 
x Hardy, thick-walled spore able to survive for lengthy periods outside a host. 

(Organisms that create oocysts include Cryptosporidium and Toxoplasma.) 
o Resistant to heat, harmful chemicals. 
o Can survive without access to nutrients, water, or oxygen. 

x Often shed in the faeces (Eg. Giardia) 
x Excystation = Conversion of Cyst Æ Trophozoite. 

 
 

o Metazoan Parasites: (Platyhelminthes, Nematodes & Acanthocephala) 
� Platyhelminthes: 

x Trematodes (Flukes): 
o The Eggs of Trematodes (Flukes) pass out in the Faeces, develop into 

larvae, which MUST PASS THROUGH THE SNAIL (Intermediate Host) and 
develop into Cercaria before the parasite is again infective to humans. 

  
 

x Cestodes (Tapeworms): 
o Cysts are shed in Human Faeces Æ Grass Æ Eaten by Cow or Pig 

(Intermediate Hosts). Humans are infected by eating Contaminated Beef. 
Adult worm attaches to SI-Mucosa. 
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� Nematodes (Round worms): 
x Intestinal Nematodes: 

o Direct Life-cycle. (Horizontal Transmission Without Intermediate Hosts) 
o Faecal Oral ʹ Eggs in Faeces Æ Ingested Æ Hatch in SI Æ Burrow into 

Bloodstream Æ Exit blood in lungs Æ Pass up the Trachea & are 
Swallowed Æ Adults mature in Small Intestine. 

   
x Filarial Nematodes: 

o Microfilariae in the blood are infective to Mosquitoes Æ Pass on the 
infection to other people. 

o Most Common = Wuchereria Bancrofti Æ Lymphatic Filariasis & 
Elephantiasis. 

 
 

� Acanthocephala: 
x (A Phylum of parasitic worms known as Thorny-headed/Spiny-Headed Worms.) 
x Complex Life-Cycles involving a number of hosts: 

o Embryo is released in faeces Æ Ingested by a Crustacean (eg. A Mollusc) 
(the Intermediate Host) Æ Encystation occurs Æ Intermediate Host is 
Ingested by the Definitive Host Æ Excystation in the gut Æ Reproduction 
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Wk 2 
Infectious Disease Notes 

Intro to Bacterial Pathogenesis 
 
Structure of the Bacterial Cell: 

- Prokaryotic 
- Single-Celled Organisms 
- DNA Based Genome, but No Distinct Nucleus. (Circular Chromosome) 
- 3 Layers: 

o Plasma Membrane  
o A Thick Cell Wall covers the Plasma Membrane (Composition depends on Gram -/+) 

� Gram Positive: 
x Thick Peptidoglycan Layer 
x & Teichoic Acid. 

� Gram Negative: 
x Primarily Lipid-Based (Including Lipopolysaccharide ʹ LPS) 
x (+Thin Peptidoglycan Layer) 

o A Polysaccharide Capsule covers the Cell Wall. (Considered a Virulence Factor ʹ Resists 
Phagocytosis, Detergents & Dehydration.) 

- Pili/Fimbriae: 
o For Adherance to Cells or Other Bacteria. 

- Flagellum: 
o For Mobility. 

 

 
 
Taxonomy & Classification: 

- Uses a ͚Binomial Nomenclature͛ ʹ (Genus + Species): 
o Genus = Eg. Staphylococcus 
o Species = Eg. Aureus 
o (Staphylococcus Aureus) 

 

 
;NB͗ DŽn͛ƚ need ƚŽ memŽƌiƐe the genus & species listed above) 
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Classification of Bacteria: 
- Staining of Cell Wall Structure: 

o Gram Stain: 
� Gram Positive: 

x (Stain Blue/Purple) 
x Thick Peptidoglycan Layer  

o ;The Siƚe Žf AcƚiŽn Žf ɴ-Lactam Antibiotics) 
x & Teichoic Acid. 

 
� Gram Negative: 

x (Stain Pink/Red) 
x Primarily Lipid-Based (Including Lipopolysaccharide ʹ LPS) 

o (NB: LPS = Endotoxin; can Æ Septic Shock) 
x ;н ͚LiƉid A͛ с EndŽƚŽǆin͖ can ÆSeptic Shock) 
x (+Thin Peptidoglycan Layer) 

 
 

o Acid-Fast Stain: 
� (Eg. Mycobacterium Tuberculosis) 
� DŽeƐn͛ƚ Sƚain ǁiƚh Gƌam͘ 
� Similar Cell-Wall to Gram + Bacteria, but different type of Peptidoglycan. 
� Stains with the “Ziehl Neelsen Stain͟ ;͚Acid-FaƐƚ Sƚain͛Ϳ  

x ͞Acid-FaƐƚ͟ Bacilli Ɛƚain bƌighƚ ƌed in contrast to a blue background. 
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- Respiration: 
o Aerobic Vs. Anaerobic 

 
- Cellular Morphology (Shape): 

 
 

- Grouping: 
o Single 
o Pairs (Diplo-) 
o Chains (Strepto-) 
o Clusters (Staphylo-) 

 
 

- Innate Defences Against Bacteria: 
o Physical Barriers 
o Lysozyme (Saliva/Tears) 
o Acid (Stomach/Vagina) 
o Phagocytosis (Macrophages/Neutrophils) 
o Fever 
o Complement (Opsonisation/Lysis) 
o Acute Phase Proteins 

 
- Adaptive Defences Against Bacteria: 

o Antibodies (Toxin Neutralisation/Bacterial Opsonisation) 
o CD4-Th-Cells (Activate Macrophages & B-Cells) 
o CD8-Tc-Cells (Kill infected cells) 
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- Bacterial Virulence Factors: 
o Molecules Expressed/Secreted by Pathogens that enable them to achieve the following: 

� Colonisation of a Niche in the host (this includes adhesion to cells) 
� Immunoevasion, evasion of the host's immune response 
� Immunosuppression, inhibition of the host's immune response 
� Entry into & Exit out of cells (if the pathogen is an intracellular one) 
� Obtain nutrition from the host. 

o Eg. Endotoxin (LPS) ʹ Potent antigen 
o Eg. Exotoxins (eg. Tetanus Toxin) Æ Tetanus 
o Eg. Ig-Proteases (eg. Strep. Pyogenes) Æ Break down Antibodies. 
o Eg. Capsules (eg. Bacterial cell walls) Æ Inhibits Phagocytosis. 

 
- Bacterial Immune Evasion Strategies: 

o Antigenic Variation 
o Inhibition of Complement Activation. 
o Resistance to Phagocytosis  
o Produce Superoxide Dismutase Æ Scavenge Free Radicals from respiratory burst of Neutrophils. 
o Intracellular bacterial evasion: 

� Travel b/w cells without being exposed to extracellular fluid  
� Escape into vacuole in the cytoplasm  
� Prevent fusion of lysosomes with phagosomes 

o Depress cellular immunity 
o Superantigens Æ Inappropriate Immune Response 

 
Pathological Consequences - Damage due to: 

- Exotoxins: 
o = Toxins Secreted from the Bacteria into the system.  

� (:. Organisms need not be invasive to produce illness) 
o Typically from Gram Positive bacteria. 

� Eg. Botulinum Toxin 
� Eg. Tetanus Toxin 

o Toxic Shock Syndrome: 
� Some bacteria produce Superantigens Æ Widespread, Non-Specific  activation of Th-Cells 

Æ Massive secretion of Pro-Inflammatory Cytokines Æ MaƐƐiǀe VaƐŽdilaƚiŽnͬјCaƉillaƌǇ 
Permeability/Hypotension Æ Toxic Shock Syndrome. 

x ʹ High Fever 
x ʹ Hypotension 
x ʹ Potential Multi-Organ Failure Æ Death. 

- Endotoxins: 
o = Structural (Cell-Wall) Components of the Bacteria that are Antigenic.  

� They are Not Secreted and are Not Directly Toxic.  
� They are released into the system during Lysis/Death of Gram Negative Bacteria. 

o Typically from Gram Negative bacteria.  
� Eg. Lipopolysaccharide (LPS) 

o Septic Shock: 
� Bacƚeƌaemia Θ ͗͘ јLPS Æ LPS binds to TLR-4 on Macrophages & Dendritic Cells Æ 

Secretion of Pro-Inflammatory Cytokines & Nitric Oxide Æ Massive 
VaƐŽdilaƚiŽnͬјCaƉillaƌǇ PeƌmeabiliƚǇͬHǇƉŽƚenƐiŽn Æ  Septic Shock. 

x ʹ Fever  
x ʹ Tachypnea  
x ʹ Tachycardia  
x ʹ Hypotension 
x ʹ Potential Multi-Organ Failure Æ Death  

- Hypersensitivity Reactions: 
o Due to immune response. 
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GLS WORKBOOK STUFF 
 
Microbial Identification & Gram staining 

- Use the slides and microscopes provided to complete the following table: 
 

 
 
Slide Gram Reaction Cellular Morphology Possible Identity 
Eg.  Negative Spiral Rods Campylobacter, 

Helicobacter 
1 Positive Cocci Staphylococcus 
2 Positive Cocci Streptococcus 
3 Negative Bacillus Bacillus Subtilis 
4 Negative Cocci Diplococcus  
 

x Look at the slide of the sputum sample which has been stained with the Ziehl-Neelson stain for acid 
fast bacteria. Which species is potentially demonstrated? 

o Mycobacterium (Possibly tuberculosis) 
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x Look at the Bacillus and Clostridium slides which have been stained with a special stain to show the 
bacterial spores. What is the purpose of these structures and what is their importance in human 
disease? 

o Bacterial Spores: The dormant form of an organism, and hence, exhibit no metabolic activity. 
�  TheǇ aƌe Ɛimilaƌ ƚŽ ͚cǇƐƚƐ͛ in ƚhaƚ ƚheǇ aƌe ƌeƐiƐƚanƚ ƚŽ heaƚ͕ deƐiccaƚiŽn and fƌeeǌing͘ 

o Importance of Bacterial Spores: Allow the organism to survive until environmental conditions 
improve. 

 

 
 

x Look at the slide of Candida albicans. Which broad taxonomic category does this organism fit into? 
o A Diploid Fungus (a form of yeast) 

 

   
 

x What is the primary structural difference between this and the previous organisms you have looked at 
today? (Bacteria Vs. Fungal) 

o Bacteria are prokaryotic, and have no nucleus, whereas fungi are eukaryotic, and have a distinct 
nucleus. 

 
x Why is this important in relation to treatment of the fungal infections? 

o Antifungals have to exploit the differences between mammalian and fungal cells to achieve 
selective toxicity. Since fungi & human cells are both eukaryotes, it is more difficult to find a drug 
that targets fungi without affecting human cells. 
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Microbial pathogenesis: Entry: 
 
3.1: Innate Defences: 
Pathogens must able to grow and multiply in the host, since the initial dose is usually insufficient for disease.  
Organisms enter the body via one of five routes (skin, oropharynx, respiratory tract, GI tract, urogenital tract). 
Each of these sites has Defensive Mechanisms to prevent infection. However, microbes have developed 
mechanisms for overcoming these defences. 
 
Complete the following table 
Body Site Host Defence Mechanisms Examples of Breaches & 

Evasion Mecahanisms. 
Examples of Commensal 
Flora at Site 

Skin  Stratified Keratinocytes 
Lactic acid and fatty acids in sweat 
and sebaceous secretion & low pH. 

Wounds 
Abrasions 
Burns 
Insect Bites 

Staph. Aureus 
Streptococi 
Pseudomonas 
Candida 

Oropharynx Mucus inhibits adherence of bacteria 
to epithelial cells. 
Lysozyme in nasal secretions & saliva. 
(And Tears) 
Tonsils ʹ Lymphoid Tissue 

Inhibiting Cilia  
ÆAttachment 
 

Streptococci 
Trichomonas 
Candida 

Respiratory 
Tract 

Mucus inhibit adherence of bacteria 
to epithelial cells. 
Mechanical removal of microbes in 
mucus (Ciliary Action, Coughing, 
Sneezing) 
Alveolar Macrophages 

Inhibiting Cilia  
ÆAttachment 
 
Avoid Phagocytosis or 
ƐƵƌǀiǀe inƐide Mʔ 

Staph Aureus 
Streptococci 
 

GI Tract Gastric acid  
Vomiting  
IgA Secreted Antibodies 
Diarrhoea 

Attachment to Epithelium 
Motile Microbes 
Survive Enzymes & Acid 
 

Lactobacilli (Stomach) 
Strep (Duodenum) 
E.Coli (LI) 
Staph. Aureus (LI) 
Strep (LI) 

Urogenital 
Tract 

Flushing action of urine. 
Lactic acid (Vagina) due to Lactobacilli 
+ Glycogen. 

Invasion from Exterior 
Attachment  
 

Staph. Epidermis  
Streptococci 
Gram-Neg Rods 

 
3.2 Exit/Transmission: 
Successful organisms should not be lethal to the host and should have an Exit Strategy so it can be transmitted to 
fresh hosts.  
Transmission Depends on Three Factors  

1) number of organisms shed 
2) the stability of the organism in the environment 
3) the efficiency of infection.  

 
Complete the following table: 
Method of Transmission Examples of Organisms 

Using this Route 
Populations at Risk of 
Infection 

Potential Control 
Measures 

Respiratory/Aerosols Influenza Virus 
Myco.Tuberculosis 
Pertussis  

Crowded Populations 
Schools/Offices/Military 
 

Ventilation 
Less Crowding 

Faecal-Oral Cholera  
Typhoid  

Developing Countries 
Contaminated Water 

Clean Food Preparation 
Clean Disposal of Faeces 

Venereal Gonococci 
Chlamydia 
Herpes Simplex 

Unsafe Sex 
Prostitutes 
Developing Countries 

Condoms 
Promotion of Safe Sex 
Monogamy  
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GLS LECTURE STUFF 
Antibiotic Susceptibility: 

- Selective Toxicity: 
o Critical to Efficacy & Safety of Anti-Microbials 
o Exploits Differences in Cell Biology between Host & Pathogen Cells. 
o Aim Æ Kill only the Pathogen Cells  

 
- Antibiotic Action: Key Steps: 

o 1. Active drug (Ie. The metabolically active form) 
o 2. Present at site of infection 
o 3. Bind to bacterial cell surface. X 
o 4. Uptake into bacterial cell. X 
o 5. Bind to target ʹ molecular interaction with bacterial cell components. X 
o 6. Lysis and death or growth inhibition of bacterial cell. X 

� (X = steps where bacterial activity leads to resistance.) 
 

- Classification of Antibiotics: 
o 1. Bactericidal or bacteriostatic: 

� Bactericidal Ækill bacteria (Ie. Makes the organism unviable) 
� Bacteriostatic Æinhibit growth Æ Host defences kill static population 
� NB: Some agents can be both -e.g.chloramphenicol with Ecoliand Haemophilus. 

o 2. Target site: 
� Cell wall synthesis 

x Beta lactams 
x Glycopeptides 

� Protein synthesis 
x Aminoglycosides 
x Tetracyclines 
x Macrolides 

� Nucleic acid synthesis 
x Quinolones 
x Folic Acid Pathway: 

o Sulphonamides 
o Trimethoprim 

� Cell membrane function 
x Polymixins 
x Colistin 

o 3. Chemical structure 
� Beta lactams   
� Glycopeptides 
� Aminoglycosides 
� Tetracyclines 
� Macrolides 
� Quinolones 
� Sulphonamides 
� Trimethoprim 
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Antibacterial Drugs: 
NB͗ The SƵffiǆ ͞-MǇcin͟ ƐimƉlǇ meanƐ an anƚibiŽƚic deƌiǀed fƌŽm ƚhe fƵngƵƐ͗ ‘Erythromycin͛͘  

It is irrelevant to classes of antibiotics.  
 

- 1. Anti Cell-Wall Synthesis Antibiotics ʹ (Bacteriocidal): 
o Target Peptidoglycan Synthesis on Gram-Positive Bacteria. 

 
Classical Agents: Common Uses: Mechanism of Action: Side Effects: 

ɴ-Lactam Antibiotics: 
Penicillins: 
PenicillinƐ ͚G͛ Θ ͚V͛ 
Amoxicillin & Ampicillin 
Flucloxacillin 
Methocillin 
Ticarcillin 
;Suffix с ͞-Cillin͟Ϳ 

Gram Positive Bacteria 
(NB: Bacteria Producing 
ɴ-Lactamase are 
resistant) 
 
(NB: Fluclox ʹ fŽƌ ɴ-
Lactamase Resistant) 
(NB: Cephalosporins ʹ 
for Non-ɴ-Lactamase 
Risistant) 

BlŽck ͞Penicillin-Binding PƌŽƚeinƐ͟ 
(Enzymes) ÆInhibit Synthesis of the 
Peptidoglycan Layer of the Bacterial 
Cell Wall. 

GI Upset & Diarrhoea 
Allergic Rash 
Anaphylaxis (Need 
Adrenaline Handy) 
 

Cephalosporins: 
(Ceftriaxone) 

(As above) 
+ Mild Renal Toxicity 

ɴ-Lactamase 
Inhibitors: 
Augmentin  

(In Combination with 
Penicillins) for 
Penicillin-Resistant 
Gram Positive Bacterial 
Infections 

InhibiƚƐ ɴ-Lactamase Æ AllŽǁƐ ɴ-
Lactams to work on Penicillin-
Resistant Bacteria. 

 

Glycopeptide Antibiotics: 
Vancomycin 
Teicoplanin 
Telavancin 

Gram Positive Bacteria 
(As a LAST RESORT for 
MRSA) 
(Also if Pt. is allergic to 
ɴ-Lactams) 

Prevents incorporation of specific 
Peptide Subunits into the 
Peptidoglycan Layer of the Bacterial 
Cell Wall. 

Local Pain 
Phlebitis (Vein 
Inflam) 
Kidney Damage 
Hearing Loss 

 
- 2. Anti Protein-Synthesis Antibiotics ʹ (Bacteriostatic): 

o Exploits differences between Eukaryotic (Human) Ribosomes & Prokaryotic Ribosomes. 
o Selective Toxicity ʹ Due to specific binding to Prokaryotic Ribosomes. 
o NB: Aminoglycosides are Solely eliminated by the Kidneys & Are Nephrotoxic. (Need to assess 

renal function first, then Dose Accordingly) 
 
Classical Agents: Common Uses: Mechanism of Action: Side Effects: 

Aminoglycoside Antibiotics: 
Gentamicin 
Streptomycin 
Tobramycin 

Gram Negative Bacteria 
(Used Synergistically 
ǁiƚh ɴ-LacƚamƐ ƚŽ ј 
drug entry into 
Bacteria) 

Bind Specifically to Prokaryotic 
Ribosomal Subunits Æ Causes 
Misreading of mRNA Æ Inhibits 
Synthesis of Proteins vital to 
Bacteria. 

Ototoxic (Hearing 
Loss & Vertigo) 
Nephrotoxic (Kidney 
Damage) 

Tetracycline Antibiotics: 
Doxycycline 
Tetracycline 
;Suffix с ͚CǇcline͛Ϳ 

Gram Negative Bacteria 
Syphilis (G-), Chlamydia 
(G-), Lyme Disease (G-) 
(And Malaria -
Protazoa) 

Bind Specifically to Prokaryotic 
Ribosomal Subunits Æ Inhibits 
Binding of tRNA to mRNA Æ Inhibits 
Synthesis of Proteins vital to 
Bacteria.  

Nausea/Vom/Diarr. 
Photosensitivity 
Staining of Teeth 
Renal/Liver Toxicity. 

Macrolides: 
Erythromycin, 
Azithromycin 

Gram Negative Bacteria 
Syphilis, Lyme Disease. 
 

Bind Specifically to Prokaryotic 
Ribosomal Subunits ÆInhibits 
release of tRNA Æ Inhibits Synthesis 
of Proteins vital to Bacteria. 

Nausea/Vom/Diarr. 
Jaundice 
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- 3. Anti Nucleic-Acid Synthesis Antibiotics ʹ (Bacteriostatic): 
o Exploits differences in the Metabolic Pathways of DNA Synthesis ʹ (Humans rely solely on 

Dietary Folate, while Bacteria have to make their own): 
� Eg. Competitive Inhibition of Dihydropteroate-Synthase, a key Enzyme involved in Folate 

Synthesis in Bacteria. 
� Eg. Competitive Inhibition of Dihydrofolate-Reductase, a key Enzyme involved in Folate 

Synthesis in Bacteria. (NB: Humans share this pathway, but bacteria require it 100x more 
than humans) 

� Eg. Inhibition of Bacterial DNA Gyrase/Topoisomerase Æ Stops DNA 
Replication/Transcrib. 

 

  
 
Classical Agents: Common Uses: Mechanism of Action: Side Effects: 

Sulphonamides: 
Sulfasalazine 
;Prefix с ͞Sulfa͟Ϳ 

Urinary Tract Infections Competitive inhibition of 
Dihydropteroate-Synthase, a key 
Enzyme involved in Folate Synthesis. 
(Folate is necessary for Nucleic Acid 
Synthesis Æ & Hence DNA Synthesis. 

Nausea/Vom/Diarr 
Allergy 
Precipitation in Urine 
ʹKidney Failure 
Leukopaenia 
Photosensitivity  

Trimethoprim: 
Trimethoprim Urinary Tract Infections Competitive inhibition of 

Dihydrofolate-Reductase, a key 
Enzyme involved in Folate Synthesis. 
(Folate is necessary for Nucleic Acid 
Synthesis Æ & Hence DNA Synthesis. 

Nausea/Vom/Diarr 
Allergy 
Precipitation in Urine 
ʹKidney Failure 
Leukopaenia 
Photosensitivity 
(BIRTH DEFECTS) 

Quinolones: 
Ciprofloxacin (Systmc) 
Norfloxacin (for UTI) 
;Suffix с ͞Floxacin͟Ϳ 

Urinary Tract Infections 
Comm.Acq. Pneumonia 
Bacterial Diarrhoea 
Gonorrhea 

Inhibits bacterial DNA Gyrase or 
Topoisomerase Æ Inhibits DNA 
Replication & Transcription. 
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- Antibiotic Resistance: 
o с ͞Bacteria Isn͛t InhibitedͬKilled bǇ an Antibacterial Λ Normal Dosage Concentrations͘͟ 
o NB͗ Bacterial ͞Resistance Genes͟ exist, and Mutation Potential is HIGH! 

� (Due to huge numbers of rapidly proliferating bacteria) 
o Antibiotic Usage Preferentially Selects these resistant strains Æ TƌanƐmiƐƐiŽn Žf ͞ReƐiƐƚance 

GeneƐ͟ ƚŽ ŽffƐƉƌing͘ 
o THEREFORE ʹ ͞Restraint of antimicrobial use is the best way to ensure their efficacy͘͟ 

 
- Categories of Organism Susceptibility: 

o Susceptible:  
� Pt. is likely to respond to treatment with that Antibiotic @ Normal Doses. 
� (Ie. Organism is Killed/Inhibited by the drug @ Normal Doses) 

o Resistant: 
� Pt. NOT likely to respond to treatment with that Antibiotic @ Normal Doses. 
� (Ie. Organism NOT Killed/Inhibited by the drug @ Normal Doses) 

o Intermediate: 
� Higher Doses are Needed to ensure treatment success. 

 
- Intrinsic Vs. Acquired Resistance: 

o 1. Intrinsic resistance 
� Normal genetic, structural or physiologic state -lack target site or impermeable to agent. 
� Predictable within genus or species  
� Eg. All Gram Neg bacilli are intrinsically resistant to Vancomycin. 
� Eg͘ Bacƚeƌia Ɛecƌeƚing ɴ-LacƚamaƐe aƌe ƌeƐiƐƚanƚ ƚŽ ɴ-Lactams. 

o 2.Acquired resistance 
� Changes in usual genetic state of bacteria > altered cellular physiology or structural 

changes. 
� Unpredictable > why laboratory methods are necessary to detect resistance. 
� Resistance arises from: 

x 1) chromosomal mutation   
x 2) transmissible plasmids 
x 3) Combination of mutation and gene transfer events  

� Multiple mechanisms may exist in 1 organism 
 

 
This is why you need to test for resistance to ensure efficacy of drugs. 
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- Multi-Resistant Organisms: 
o (Definition = ͞Resistant to 2 or more classes of Antibiotics.͟Ϳ 

 

 
 

- Common Resistant Orgainsms: 
o MRSA:  

� (Methicillin Resistant Staphylococcus Aureus) 
� Due to an alteration in PBP (Penecillin binding protein) in cell wall. 
� AlƐŽ ƉƌŽdƵce ɴ-LacƚamaƐe ;ƚheƌefŽƌe ƌeƐiƐƚanƚ ƚŽ all ɴ-lactams͕ inclƵding ɴ-lactamase 

Inhibitors) 
� Nosocomial (hospital) strains ʹ Typically Multi-Resistant 
� Community Acquired ʹ Typically not Multi-Resistant 

o VRE: 
� (Vancomycin resistant Enterococci) 
� Due to altered Target Site 
� 2 Types: 

x Van A ʹ Resistant to both Vanc. And Teicoplanin 
x Van B ʹ Just resistant to Vanc. 

o VISA: 
� (Vancomycin Intermediate/Resistant Staph. Aureus) 
� Have Thick Cell walls Æ Trap Vancomycin 
� Very difficult to detect  

o ESBL: 
� (Extended Spectrum Beta Lactamase) 
� ReƐiƐƚance dƵe ƚŽ ɴ-Lactamase enzymes 

x Æ HǇdƌŽlǇƐe ɴ-lactam ring Æ Inactivate ɴ-Lactam Antibiotics 
� Now many ESBLs exist Æ inflƵence affiniƚǇ fŽƌ ɴ-Lactams. 

o MDR-GNB: 
� (Multi Drug Resistant Gram Negative bacilli) 
� Resistant to all commonly used antibiotics Æ limited treatment options 
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- Laboratory Methods for Detection of Antibiotic Resistance: 
o Aim: To meaƐƵƌe an ŽƌganiƐm͛Ɛ acƋƵiƌed ƌeƐiƐƚance ƚŽ a Ɛelecƚ Ɖanel Žf AnƚibiŽƚicƐ͘ 
o Antibiotic Panel is Determined by: 

� Organism  
� Site of Infection (eg. Drugs for UTI vs. Systemic) 
� Availability of Antibiotic (and Cost) 

 
Three Test Methods: 

- 1. Measuring Antibiotic Activity: 
o Organism grown in presence of antibiotic 
o Determines impact of drug on the ŽƌganiƐm͛Ɛ gƌŽǁƚh and ǀiabiliƚǇ 

� Will it survive? 
� Will it die? 

o OƌganiƐm͛Ɛ ƌeƐiƐƚance Žƌ ƐƵƐceƉƚibiliƚǇ ƚŽ each anƚibiŽƚic iƐ ƌeƉŽƌƚed ƚŽ clinician͘ 
o 3 methods: 

� A) Disc diffusion 
x Filter paper discs impregnated with known concentration of different antibiotics. 
x Discs placed on surface of an agar plate seeded with a lawn of bacteria. 

Incubated. 
x Antibiotic diffuses from the disc into the agar as the bacteria is growing.  
x Bacterial growth inhibited >Zones of inhibition around each disc. 
x Zone sizes measured in mm. 

o Resistant organisms have small zones (of inhibition) 
o Susceptible organisms have large zones (of inhibition). 

x Zone sizes relate to MIC (minimum inhibitory concentration)  
x Report as Susceptible, Resistant or Intermediate( rare) 
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� B) Broth and agar dilution 
x Broth dilution: organism added to a series of broths with increasing 

concentration of antibiotic tested. Test one organism per series of broth. 
o Macro (tubes) or micro( microtitre trays) methods 

 
x Agar dilution: antibiotic at increasing concentration dissolved in a series of agar 

media. Organism spot inoculated onto agar surface. Can test multiple organisms 
on the same series of plates. 

 
x E-test ( AB Biodisc) 

o Gradient concentration on plastic strip. 
o Placed onto agar plate with lawn of bacteria. 
o Incubate 
o Read at point where organism growth intersects plastic strip 
o MIC  

 
 

 
 

  

- (MIC result (Minimal inhibitory concentration = 
Lowest concentration of antibiotic that completely 
inhibits bacterial growth as detected visually. 
Expressed as ug/ml, or mg/L.)) 
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� C) Automated methods: 
x Variations of conventional disc or dilution methods. 

o Vitek 2 (bioMerieux) 
� Closed cards with specified concentrations of multiple 

antibiotics. 
� Card filled with suspension of test organism. 
� Incubated in instrument, optical density readings to measure 

growth of organism every 15 minutes. 
� Reported as MIC with category interpretation (S,I or R) 

 
o MicroscanWalkaway( Dade) 
o Phoenix system ( BD) 

 
- 2. Detecting Specific Resistance Mechanisms: 

o Detects resistance mechanism (Not activity of antibiotic against bacteria) 
o Most common: detect Beta-lactamase enzymes present in bacteria. 

� Uses chromogenic substrate-colour change if enzyme present. 
o Molecular methods to detect genes encoding for resistance. (mecAin MRSA) 

  
 

- 3. Special Methods for Complex Antibiotic-Organism Interactions: 
o Measure bactericidal activity: MBC  
o Time kill studies: measure kill rate over time. 
o Serum bactericidal effect: uses patient serum to detect the dissolved antibiotic activity. 
o Measure effect of antibiotics used in combination. 

 
When to test 

- Only do it on  
o clinically significant organisms 
o Organisms with unpredictable susceptibility profile  

- Time since last test. Usually do not test if isolated twice in 5 days. 
- Only if reliable standardised test available. 

 
Time taken for testing 

- At least 18 hours for cultures 
- Then approx. another day for Identification and susceptibility testing. 
- Expected time from receipt of specimen to final report: at least 24 hours (some urine isolates only). 

Average is 2-3 days.  
- Can take up to 5 days or even longer for unusual or slow growing organisms. 
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Pathology Reports: 
- Provide results for a range of antibiotics tested against the pathogenic organism. 
- Each antibiotic reported as: 

o ͞R͟ ƌeƐiƐƚanƚ 
o ͞S͟ ƐƵƐceƉƚible  
o ͞I͟ inƚeƌmediaƚe͘ 

- Provide alternative agents which may be used e.g. ʹif patient develops adverse reaction 
- Provide information to enable clinician to direct treatment toward most narrow spectrum, least 

expensive agent to which the organism will respond. 
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Synthesis Session: Case Study: 
 
Symptoms: 

 
- Red Flags: 

o Bloody Sputum ʹ Implies a form of Lung Disease 
o High Fever ʹ Implies a Bacterial Infection 
o Mild Jaundice ʹ Implies possible Haemolysis or Liver Dysfunction. 

- Differential Diagnoses: 
o TB 
o Flu 
o Viral Pneumonia 
o Bacterial Pneumonia 
o Viral Hepatitis 
o Typhoid 
o Melioidosis 

 
Chest XR: 

 
- Patchy 

 
Patient History: 

 
 
Samples Taken: 

- Blood Culture 
- Sputum Culture 
- Paired Sera  

o If Acute Æ High IgM 
o If Convalescent Æ High IgG 

- Urine & CSF ʹ Just to be sure. 
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Lab Results: 
- Nothing on Gram Stain 
- Nothing on Routine Cultures 
- ;BƵƚ NB͗ SŽme dŽn͛ƚ ƐhŽǁ ƵƉ Žn nŽƌmal ƐƚainƐ ʹ ie. Need acid-fast stain) 

 
Requested Serologies: 

- EBV 
- Dengue Virus 
- Flu 
- Hep A,B,C 
- (Æ All Negative.) 

 
NB: Then a Lab Tech did a Dark-Field Microscopy Æ Found lots of Spirochaete bacteria Æ Leptospirosis Diagnosis 
Leptospirosis: 

- Natural host/Reservoir Host = Rats. 
- HƵmanƐ aƌe ͚Dead-End͛ HŽƐƚƐ ʹ Typically clear organisms without transmission. 
- Common in Tropical & Subtropical Climates. 
- Risk Groups: 

o Rice Field Workers 
o Cane Cutters 
o Swine Herds 
o Dairy Farmers 
o Mud Contact 

- Treatment: 
o Antibiotics 

� Penicillin 
� Doxycytline 
� Amoxycillin 
� Ampicillin 

www.regentstudies.com

www.regentstudies.com


Wk 3 
Infectious Disease Notes 

Bacteraemia & Intravascular Infection 
 

LECTURE 
A few definitions… 

- Bacteraemia: The Presence of viable Bacteria in the Bloodstream. 
- Septicaemia: (old term) The Spread of Microbes from Wound ÆLymphaticsÆBloodstream. 
- Sepsis: Physiological term; A condition where Bacteremia is Associated with an Inflammatory Response 

from the body (Æsystemic inflammatory response syndrome), characterised by Fever or Hypothermia, 
Tachypnoea, Tachycardia and Hypotension.  

 
The Human Eco-system: 

- Commensal Flora Exist on: 
o Skin (eg. Staphylococus) 
o Pharynx & bronchial tree (eg. Streptococcus) 
o Gut (eg. E.Coli) 
o Vagina (eg. Lactobacilli) 

- Sterile Sites: 
o Lungs 
o Uterus & fallopian tubes 
o Urethra, bladder, Ureters & Kidneys 
o Peritoneal Cavity 
o Solid organs and tissues 
o Blood 
o CSF 

 
The Bloodstream Can be a Home for Microbes: 

- Favourable Conditions: 
o Contains Oxygen, Water & Nutrients  

� (all things required for life ʹ [except. For anaerobes]) 
o Has a neutral pH 
o Appropriate temperature for Microbial Growth  

� (Ie. Most cultures are incubated at 37 degrees) 
- Unfavourable Conditions: (To balance out those favorable conditions) 

o Blood is Constantly Moving  
� ÆInhibits Adherence 

o Antimicrobial Defence Mechanisms  
� Phagocytes 
� Complement 
� Antibodies 
� Interferon 

o Blood recirculates through spleen & liver  
� ÆForeign things Get filtered out 

 
Origins of Organisms in Blood Infections: 

- Commensal Flora (Ie. Opportunistic Endogenous Organisms) 
o Skin 
o Nose and pharynx 
o Gut 

- Sites of infection/Introduction of Pathogens (Ie. Exogenous Organisms) 
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Things that Can Cause Bacteraemia: 
- Chewing food/Brushing Teeth/Dental work (e.g. fillings, extractions): 

o Can Introduce mouth flora into blood. 
- Minor injuries: 

o Can Introduce Skin Flora into blood. 
- G-I Endoscopy, Polypectomy: 

o Can introduce Intestinal Flora into blood. 
- Urinary Catheterisation: 

o Can introduce perineal flora into blood.  
- Abscess Rupture: 

o Skin and soft tissues 
o Bone 
o Visceral abscesses 

- Significant infection anywhere: 
o Pneumonia 
o UTI 
o Wound Infection 

- Contaminated IV lines or catheters. 
 
Conditions Required for Infection: 

1. Large Numbers of Organisms  
2. Anatomical Defect Facilitating Colonization: 

a. Eg. Faulty Heart Valves ʹ Slows down local blood flow, or increases turbulence, giving the 
organisms more chance to hang on. 

b. Eg. Break in Epithelium ʹ No barrier to infection. 
3. Organisms have protective mechanism/s: 

a. Ie. Virulence Factors: 
i. Eg. A Capsule [polysaccharide layer outside normal cell wall] Æ Not Immunogenic & 

Resists Phagocytosis. 
ii. Eg. Secrete Proteinases Æ Aid in penetrating into tissues. 

4. Impaired host defence (Ie. Immunocompromise) 
 
At risk patients (May require some form of prophylaxis against infection) 

1. Disruption or penetration of anatomical barriers (Ie. Bypassed physical barriers): 
a. Wounds 
b. IV catheters 
c. Contaminated IV drugs 

2. Devitalised tissue: 
a. Eg. Necrotic tissue has no blood supply (Ie. No way the immune system can get to that area) 

3. Defective granulocyte function: 
a. Eg. In Chemotherapy/Diabetes  
b. (NB͘ Chemo pƚs͘ Don͛ƚ haǀe manǇ polǇmorphonƵcleocǇƚesͿ 

4. Complement defects/deficiency (Immunodeficiencies) 
5. Splenic Malfunction/Absence: 

a. Ie. Poor filtering of bacteria out of the blood (Especially Encapsulated Bacteria) 
 
Safe havens for bacteria 

- Damaged Heart Valves & Endocardium 
- Organisms can form Bio-films on foreign material because there is no immune system to prevent their 

growth. Eg.  
o Catheters 
o Prosthetic valves, joints 
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Diagnosis of bacteraemia 
- Blood culture (off antibiotics) (The best) 
- Imaging to identify primary & secondary foci of infection 
- Histology / Culture of any pathological foci 

 
Common Bacteria to Know: 

- Gram +ve Bacteraemia: 
o Staphylococcus 

� -Aureus (Common flora of Skin & Nasopharynx)(NB: Has many Virulence Factors ʹ Eg. a 
capsule, toxins, antioxidants) 

� -Epidermidis (Common skin flora)  
� (Coagulase Positive Vs. Coagulase Negative): 

x Coagulase Positive Staphylococcus: (Eg. Aureus) 
o Ie. Produce Coagulase Æ Converts Fibrinogen to Fibrin Æ Forms a Fibrin 

Coat around Bacteria Æ Resists Phagocytosis Æ More Virulent. 
x Coagulase Negative Staphylococcus: (Eg. Epidermidis) 

o Ie͘ Don͛ƚ ProdƵce CoagƵlase͘ 
o Streptococcus 

� ;ɲ-Haemolytic);ɲHaemolǇsis с Oǆidation of Haemoglobin Æ Greenish colour on Blood-
Agar) 

x -Pneumoniae (a Leading cause of Bacterial Pneumonia)(Occasionally causes 
meningitis) 

x -Viridans  (Common flora of Mouth)(Can cause Endocarditis in Bacteraemia) 
� (β-Haemolytic)(β-Haemolysis = Complete rupture of RBCs Æ Wide, clear areas around 

bacterial colonies on Blood-Agar) 
x Further Grouped by Serotyping (Based on Cell wall Antigens) ʹ Types: A/B/C/D 
x Group A Streptococcus ʹ (Implicated in Rheumatic Fever and Post-Strep 

Glomerulonephritis) 
� (Non-Haemolytic/γ-Haemolytic) 

x Enterococcus 

  

 
o Enterococcus ;Normal in boǁel͖ doesn͛ƚ haǀe manǇ ǀirƵlence facƚors͕ bƵƚ has high anƚibioƚic 

resistance) 
 

- Gram –ve Bacteraemia: 
o Neisseria: 

� Meningitides (a common URT/Epithelial flora; cocci)(The only cause of Bacterial 
Meningitis Æ Headache & Neck Stiffness) 

� Gonorrhoeae (Responsible for the STI: Conorrhea) 
o Escherichia Coli (a common Intestinal Flora)(Usually harmless, but can cause Food Poisoning) 
o Klebsiella Pneumonia (Gram Negative Rods)(Normal Flora of Skin, Mouth & Intestines)(Can 

cause Pneumonia) 
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SEPSIS & SHOCK: 
 
Clinical features of Sepsis: 
(Remember, Sepsis = A condition where Bacteremia is Associated with an Inflammatory Response) 
(* Extremely variable* - Relate to the organism causing the sepsis) 

1. Patient has high, spiking fever 
2. Often severe alternating shaking chills & sweats 
3. Symptoms may be intermittent, with periods of improvement 
4. ÆShock: low BP, vascular collapse 

a. Toxic Shock (If Gram Positive)(From Superantigens/Exotoxins) 
b. Or Septic Shock (If Gram Negative)(From Endotoxins ʹ eg. LPS) 

 
x What role does the bacterial capsule play in the pathogenesis of sepsis? 

o The bacterial Capsule isolates the bacterium from the immune system, allowing higher numbers 
of organisms in the blood before immune activation. Æ Promotes Bacteraemia (which can lead 
to sepsis & Shock). 

x Name Three Gram Negative Organisms commonly Involved in Bacterial Sepsis: 
o (Enterobacteria (in Soil, Water, vegetation, Intestinal Flora) ʹ Responsible for 35% of all cases of 

sepsis) a large family of Gram negative bacilli Bacteria): 
� a.  Salmonella Typhi 
� b. Escherichia Coli. 
� c. Shigella 

 
- Possible Outcomes of Sepsis: 

o Red – Eg. Healthy person with meningococcaemia Æ Immune system goes into overdrive Æ 
then slows down after infection is dealth with. (Good outcome) 

o Green – Eg. Elderly person with malnutrition & diverticulitis Æ Immune response is slightly 
depressed Æ The slows earlier & goes down further Æ Eventually deals with infection. 

o Blue – Eg. Pt with diabetes, CKD, & Pneumonia Æ Immune system never really responds Æ 
Immune function deteriorates Æ Pt Dies. 
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Differences between Endotoxins and Exotoxins? 
x Endotoxins: 

o = Structural components of Gram Negative bacteria  
o (Eg. LPS; NB: Lipid A is the toxic part of LPS) 

 
o The above diagram shows every possible symptom of sepsis: (NB: most are due to the immune 

response rather than the organism) 
x Exotoxins: 

o = Secreted toxins typically from Gram Positive Bacteria  
o (Eg. Lipoteichoic acid) 
o (Eg. Superantigens (Staph TSST - Toxic Shock Syndrome Toxin; SPE ʹ Strep Pyrogenic Exotoxin)) 

 
The Difference between Septic Shock and Toxic Shock: 

- Septic Shock: 
o From Gram Negative Bacteria 
o (Mediated by Liberated Endotoxin from dead organisms ʹ LPS (Lipid A = the toxic part of LPS) Æ 

Directly Activates CD14 & TLR-4 on Macrophages Æ Cytokine Storm (including IL-1, IL-6, IL-8, 
TNF-alpha and PAF) Æ Shock)  

o ʹ Therefore shoƵldn͛ƚ be ƚreaƚed bǇ Bacteriocidals (As they would liberate more Endotoxin) 
o NB: Septic Shock can be fatal even after Antibiotic Treatment. Explain why?: 

� 1. If the Antibiotics were Bacteriocidal, they will liberate more Endotoxin from lysed 
bacteria and further exacerbate the septic shock Æ Death. 

x :. In Septic Shock, Bacteriostatic Antibiotics are most useful, as they slow 
bacterial growth without lysing them. 

� 2. Conversely: If the shock is in the irreversible stage, no amount of antibiotics (Even 
bacteriostatic) will do any good. (As there is irreversible organ failure) 

- Toxic Shock: (Eg. From Staph/Strep) 
o From Gram Positive Bacteria ;Don͛ƚ conƚain Endoƚoǆin ʹ Cell walls are primarily Peptidoglycan) 

� (Mediated by Superantigens secreted from live organisms Æ Widespread non-specific 
MHC-II:TCR interaction Æ Widespread CD4-T-Cell activation Æ Stimulates macrophages 
bǇ ɶ-IFN Æ Cytokine Storm (including IL-1, IL-6, IL-8, TNF-alpha and PAF) Æ Shock) 

o ʹ Therefore should be treated by bacteriocidals ;Don͛ƚ need ƚo ǁorrǇ aboƵƚ EndoƚoǆinͿ 
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GLS: VARIOUS BACTERIAL DISEASES: 
(ENDOCARDITIS, VALVE VEGETATIONS, RHEUMATIC HEART DISEASE, MYOCARDITIS, PERICARDITIS) 

 
Safe havens for bacteria 

- Damaged Heart Valves & Endocardium 
- Organisms can form Bio-films on foreign material because there is no immune system to prevent their 

growth. Eg.  
o Catheters 
o Prosthetic valves, joints 

 
ENDOCARDITIS: 

- = Inflammation of the Endocardium: 
o Usually Involves the Heart Valves 
o NB͗ Hearƚ Valǀes don͛ƚ haǀe a dedicaƚed Blood SƵpplǇ ÆImmƵne Mechanisms ;WBCsͿ can͛ƚ 

reach the valves via the bloodstream. 
 

- Probability of Infecting Organism depends on: 
o 1) Condition of valve (abnormal, prosthetic): 

� #1. Oral Streptococci 
� #2. Or Staph. Aureus (Introduced @ time of Valve Surgery) 
� Eg. If Prosthetic Valve: 

x (within 2 moths of prosthetic ʹ these will have probably come from surgery): 
x (after 2 months of prosthetic ʹ typically community acquired organisms): 

o 2) IV drug user (will have normal skin flora injected into themselves): 
� #1. Staph. Aureus / Epidermidis 
� #2. Oral Streptococci 
� #3. Enteric Gram Neg. Bacteria 

o 3) No underlying condition 
 

- Clinical Presentation: 
o Clinical Presentation tells us Aetiology (Organism): 

� 1. Sub-acute Endocarditis (~ϲϬй non/α haemolytic Streptococcci): 
x Poorly defined onset (Slow onset) 
x Symptoms lasting weeks/months before presentation 

� 2. Acute Endocarditis (~60% S. aureus): 
x Acute onset of symptoms (Rapid Onset) 
x Symptoms occurring days before presentation 

 
- Microbiological Diagnosis 

o Blood Culture ʹ positive in 85-95% cases 
o Isolation of Organism for Antibiotic Sensitivity Testing 
o Acute: 3 bloods @ separate sites, 15-30 min intervals over 1-2 hrs 
o Sub-acute: 3 bloods over 24-48 hours 

� (Why at different intervals? ʹ eg. For subacute infections where organisms are hiding in 
vegetations, they only break off into the blood occasionally) 

o Positive result: 3 blood cultures positive for same organism 
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- Pathogenesis: 

 
o Typcailly starts with a damaged or abnormal heart valve 
o Then ƚhe bodǇ͛s repair sǇsƚem ;fibrin Θ plaƚeleƚ deposiƚionͿ Æ prodƵces ͚ǀegeƚaƚions͛ 
o Vegetations are great for bacterial colonization. 

 
o Why is a History of Rheumatic Fever Relevant to the Development of Bacterial Endocarditis? 

� Normally blood flows smoothly through heart valves. If they have been damaged (Eg. 
From rheumatic fever) the risk of bacterial attachment & formation of Bacterial 
Vegetations is higher. 

 
- Treatments: 

o Acute Endocarditis - Empirical Antibiotic Therapy is started Immediately. (Typically Oxacilin and 
Gentamicin (IV)) until culture sensitivity report comes back. Then Specific Antibiotic Therapy. 

o Subacute Endocarditis ʹ Specific Antibiotic Therapy based on microbe involved (requiring culture 
report) 
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- Bacterial Endocarditis ÆMitral Valve Vegetations: 
o Clinical Features: 

� Extremely variable 
� Can reflect one or more of: 

x 1. Damage/deformation of heart valves 
o Æ stenosis, regurgitation 

x 2. Embolisation of vegetations with necrosis 
o (IE. Vegetations breaking off under high mechanical forces Æ Emboli) 

x 3. Deposition of Ag-Ab complexes 
 

o Heart Murmers Occur in 85% of Cases – Due to: 
� Stenosis ʹ (Narrowed Mitral (Stenosis) Æ Slower ventricular filling) 
� Or Regurgitation ʹ (Leaking mitral valve Æ Regurgintation back into atria) 

 

 
 

o Osler’s Nodes: 
� (Painful subcutaneous lesions on hands and feet) 
�  - Caused by Immune Complex (Ag:Antibody complex) Deposition in Skin. 

o Embolic Janeway Lesions: 
� (Painless hemorrhagic cutaneous lesions on the palms and soles) 
� - Caused by Deposition of Septic Emboli Æ Microabscesses Æ Necrosis & Inflammation. 

o Splinter haemorrhages: 
� (tiny lines that run vertically under nails) 
� - Caused by Clots from Affected Heart Valve ÆEmbolise to fingerÆCapillary Damage. 

 
 

- Treatment 
o Antibiotic therapy (Including Prophylaxis for @ risk patients ʹ eg. Those going in for surgery) 

� Usually focussed after organism is isolated 
� Broad-spectrum if cultures are negative 

o Cardiac surgery on valve 
� Early if infection is uncontrolled and life threatening 
� Late if valve damage is progressive 
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GAS & RHEUMATIC HEART DISEASE: 
- Pathogenesis: 

o = A Complication of GAS infection characterised by Inflammatory changes in the Heart: 
� 1. Pharyngitis due to Group-A Streptococcus 
� 2. Antibody response against M-Protein on Bacterium (Which mimics cardiac myosin) 
� 3. Antibodies Cross-React with Heart Tissue Æ Promotes Complement Deposition & 

Inflammation Æ Damages Heart Tissue. 
x Anti-M-Protein Antibodies Cross-React with Cardiac Myosin Æ 

o Æ Valvular Thickening 
o ÆThickening/Fusion of Chordae Tendonae 
o Æ Diffuse fibrosis 
o ÆFocal Fibrinoid Necrosis 

� 4. Healing of Damaged Heart Tissue Æ Scarring, Deformity & Dysfunction.  
� Rheumatic Heart Disease is a Consequence of the lasting, Cross-Reactive, Adaptive 

Immune Response to a Previous GAS Infection. 

 
 

- What is the difference between Rheumatic Fever (RF) & Rheumatic Heart Disease (RHD)? 
� (NB: Neither RF or RHD is an Infection, and Both can affect the Heart.) 

x (The Distinction is whether it is Reversible (RF) or Irreversible (RHD).) 
o Rheumatic Fever: 

� An Acute, Post-GAS-Infection Inflammatory Disease. 
� Occurs a few weeks After a GAS Infection. 
� If not treated aggressively ÆAcute Rheumatic Carditis Æ Valvular Deformities. 

o Rheumatic Heart Disease: 
� The Chronic Stage which causes Irreversible Myocardial Damage & Heart Valve Damage. 

 
- Major Manifestations: 

o Carditis ʹ (Inflammation of the Heart) 
o Erythema (Erythematous Rash) ʹ (pink rings on the trunk, arms &/or legs) ʹ due to immune 

complexes depositing in the Vessels. 
o Polyarthritis 
o Chorea ʹ (spasmodic movements of the body and limbs) 
o Subcutaneous Nodules 

- Minor Manifestations: 
o Fever 
o Prolonged PR-Interval (Cardiac Fibrosis Æ DisrƵpƚion in ƚhe Hearƚ͛s CondƵcƚion PaƚhǁaǇͿ 
o Lab Tests: 

� Presence of Anti-Strep Antibodies ʹ (Definitive) 
� Anti-DNA Antibodies. 

 
- Treatment: 

o Eradication Treatment: 
� Antibiotic Treatment to treat the Initial Strep Infection & prevent the Development of RF. 
� If commenced within 9 days of onset Æ Prevents progression to Acute Rheumatic Fever. 

o Secondary Prophylaxis: 
� Long-Term Antibiotic Treatment to prevent Re-Infection Æ Prevents progression to RHD. 
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MYOCARDITIS: 
- What is Myocarditis? 

o = Infection of the Heart, with Inflammatory Infiltrate, Myocardial Damage, without Coronary 
Occlusion. 

� May include Necrosis of Heart Tissue. 
 

- Pathogenesis: 
o Is often an Autoimmune Complication of Viral, Bacterial or Parasitic Infections: 

� Eg. Streptococcal M-Protein and Coxsackie Virus B have Epitopes that mimic cardiac 
myosin. 

o (Most Commonly due to Viral Infection (enteroviruses being the most important)) 
 

- Presentation of Viral Myocarditis: 
o Resembles a heart attack but coronary arteries are not blocked. 
o Heart Failure 

� (leading to oedema, breathlessness and hepatic congestion) 
� May rapidly deteriorate even with supportive care. 
� Young children have higher mortality rates than older patients. 

o Chest pain: 
� May be due to ischemia or concurrent pericarditis 

o Arrhythmia: 
� Including AV-Conduction Blocks. 
� Sinus Tachycardia  

o Sudden Death 
o Fever 

 
- Long Term Outcomes of Myocarditis: 

o Good Prognoses: 
� If MI-like syndrome with normal coronary arteries ÆGood Prognosis. 
� If Heart failure, even with dilated left ventricle ÆGood prognosis.  

o Poor Prognoses: 
� Ventricular Arrhythmias and Severe Heart Block Æ Poor prognosis.  
� Loss of R-Ventricular Function ÆStrong Predictor of Death. 
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PERICARDITIS: 
- Presentation: 

o Chest Pain, (Radiating to the Back) - Relieved by Sitting Forward/Worsened by Lying Down 
� Pain may resemble Angina/MI 
� May also worsen during a Deep Breath. 

o Other symptoms of pericarditis may include: 
� Dry Cough 
� Fever 
� Fatigue 
� Anxiety. 

- Common Causative Organisms: 
o Acute Pericarditis – Typically Viral 

� Coxsackie B Virus 
� (Also immune mediated ʹ Eg. SLE (lupus), or rheumatoid) 
� (Also iatrogenic ʹ from surgery) 

o Acute Purulent Pericarditis – Typically Bacterial 
� Streptococcus Pneumonia 
� Staphylococcus Aureus 
� Neisseria Gonorrhoeae 
� Neisseria Meningitidis 
� Mycoplasma Pneumoniae 

o Chronic Pericarditis – Typically Mycobacterium Tuberculosis 
- Diagnosis: 

o Symptomatic Differential diagnosis 
o The classic Sign: “Friction RƵb͟. 
o Other signs include: 

� ST-Elevation on ECG 
� PR-Depression on ECG  
� Cardiac Tamponade  
� And Congestive Heart Failure (Elevated JVP with Peripheral Oedema). 

o Organism Identification: 
� Gram Staining Microscopy 
� Bacterial Cultures 
� PCR or other genetic means. 
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MENINGITIS: 
- Organism Responsible: 

o Neisseria Meningitidis 
o Gram Negative 
o Diplococci 

- Antibiotic Therapies For Meningococcemia? (Neisseria Meningitidis) 
o Primary Care Setting: IM Benzylpenicillin,  
o Hospital Setting: IV Broad Spectrum Cephalosporins, (Eg. Cefotaxime or Ceftriaxone ;ɴ-Lactams)) 

- Criteria For Prophylaxis against Bacterial Meningitis? 
o Health Care People should have Routine Immunisation against meningococcal.  

� (including lab personel). 
o If Vaccination is unavailable, High Risk People are given Antibiotic Prophylaxis (Oral Rifampin; IM 

Ceftriaxone; or oral Ciprofloxacin) 
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SS Case Study: 
Chief complaint: 

- A 21 year old woman in shock with a temperature of 41oC. 
History: 

- The patient was well until three days ago, when mild frontal headaches began. On the morning of 
admission she felt very hot and had a shaking chill. That afternoon she became confused and fainted, at 
which time she was brought to hospital. 

 
Physical Exam: 

x Temp 41C,  
x BP 70/30,  
x Pulse 140 
x The patient was intermittently alert 

 
Pertinent findings include: 

x Skin: Several ecchymoses on the trunk and bleeding from the nose and mouth 
x Neck: Supple; no signs of meningeal irritation  
x Lungs: Clear 
x Heart: No murmur 
x Abdomen: Negative except for surgical scar in left upper quadrant, indicating splenectomy 
x Neurologic: No localised signs 

 
Laboratory: 
Blood: (Know the normal ranges) 
Measure: Case Patient: Normal: 
Haematocrit 0.22 (22%) 0.4-0.5 (40-50%) 
WBC Count 2,800 4300-10800/mm3 
Neutrophilic Band Forms 15% 3-5% 
PMNLs (Polymorphs) 60% 50-70% 
Lymphocytes 22% 25-45% 
Eosinophils 3% 1-7% 
Platelets 20,000/L 150Billion-450Billion/L 
 
Urine: 

x 2+ protein 
x occasional WBC and RBC 

Chest X-ray:  
x Lungs and heart normal 

 
Culture results: 

- Gram positive diplococci were seen in blood culture. (:. Possibly Staphylococcus Aureus/Streptococcus) 
- Subculture to blood agar revealed small, translucent, alpha-haemolytic Colonies. 

o ʹ (Since iƚ͛s ɲ-HaemolǇƚic͕ iƚ͛s sƚrep ʹ either pneumonia or viridans)(NB: ɴ-Haemolytic streps are 
grouped ʹA,B,C,D based on cell wall antigens) 

 
Question: 
What was the single most important factor contributing to overwhelming sepsis in this patient? 

- The fact that she had a splenectomy!  
 
Question: 
Which three organisms are most likely to cause sepsis in an Asplenic Patient? 

- Organisms with a capsule (eg. Strep Pneumoniae; Neisseria Meningitidis; Haemophilis Influenzae) 
- Others (E.Coli & Staph. Aureus) 
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Question: 
How would you distinguish among these three in the laboratory? 

- Gram Stain  
o (Eg. Gram Negative, Diplococci ʹ The only clinically important example is Neisseria Meningiditis) 
o (Eg. Gram Negative, small rods ʹ Haemophylis Influenzae) 
o (Eg. Gram Positive, Diplococci ʹ Strep. Pneumoniae ʹ The organism in this case) 

- Culture 
o To see whether a/b/y haemolytic 

- Quellung Reaction 
o A Reaction in which Antibodies bind to the Bacterial Capsule of: 

� Streptococcus pneumoniae, 
� Klebsiella pneumoniae 
� Neisseria meningitidis  
� Or Haemophilus influenzae  

o Æ Capsule becomes Opaque and Swollen ÆAllowing them to be seen under a Microscope.  
 
Question: 
What was the likely source of this patient’s bacteraemia? 

- Sepsis from Strep. Pneumoniae 
- Could have got it from a pneumonia (But cxr was clear) 
- However, they are also normal flora of the nasopharynx. 

o :. Opportunistic Infection + Asplenic Æ Sepsis. 
 
Question: 
Why was the patient bleeding into the skin (ecchymoses) and from the mouth and nose? 

- DIC (Disseminated Intravascular Coagulation) 
- Due to consumption of clotting factors Æ Many microclots in the bloodstream. 
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Patient Course: 
- Four hours after admission, the patient became comatose and hypotensive despite antibiotics, 

transfusions and Vasopressors. Cardiac arrest occurred two hours later Æ Died. 
 
Question: 
How could this infection have been prevented? 

- Should have been educated about infection @ time of splenectomy. 
o Vaccines (Pneumococcal Vaccine) ʹ Should be given to all patients with splenectomy. 

� (Composed of capsular polysaccharides for antigen) 
 
Question: 
Which drugs would you have given this patient shortly after her arrival at the hospital? 

- G-Pos͖ ƚherefore iƚ͛s desirable ƚo kill ƚhe organism Æ Penecillin (for pneumococcus  & meningococcus) 
- (If G-Neg; therefore statics are required Æ Eg. Aminoglycosides) 

 
Question: 
Is drug resistance a problem with the causative organism? (Strep Pneumoniae) 

- Yes. Now up to 50% are resistant to penicillin (therefore may require cephalosporin + Vancomycin) 
 
Question: 
What is the mode of action of the drugs you would use? 

- Penecillin ʹ a ɴ-Lactam ʹ Stops linking of Peptidoglycan in the Cell Wall (Therefore more effective against 
gram positive) 

- Aminoglycosides ʹ Inhibit protein Synthesis by binding to bacterial ribosomal subnit (Eg. Gentamicin) ʹ 
(This can therefore be used in Gram-Negative sepsis ʹ as it is bacteriostatic)  

- Glycopeptides ʹ inhibits late stage of cell wall synthesis (eg. Vancomycin) 
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Week 12 

Clinical Pharmacology & Toxicology Notes 

Antimicrobial Therapy: Selective Toxicity 

 
Review of Microbial Cell Biology:  

- Host: 

o Eukaryotes 

 
- Bacteria: 

o Prokaryotes ʹ (Very different from Eukaryotic Host Cells ʹ Therefore Selective Toxicity is easy) 
o (Therefore, Antibacterials are safer (Have less side effects) than Antifungals) 
o NB: Gram Positive & Gram Negative Bacteria Differ by their Cell Wall Structures: 

� Gram Positive: 
x Thick Peptidoglycan Layer 

� Gram Negative: 
x Primarily Lipid-Based (Including Lipopolysaccharide ʹ LPS) 
x (Negligible Peptidoglycan Layer) 

  
- Fungi/Parasites: 

o Eukaryotes ʹ (Very similar to Eukaryotic Host-Cells ʹ Therefore Selective Toxicity is Difficult) 
o (Therefore, Antibacterials are safer (Have less side effects) than Antifungals) 

 
- Viruses: 

o Encapsulated DNA/RNA ʹ (Very different from Eukaryotic Host Cells) 
o However ʹ theǇ are ͞Obligate Intracellular Pathogens͟ ʹ Ie. Hijack Host-Cell Machinery to Replicate. 

� Therefore, Selective Toxicity is Difficult, because you have to inhibit Host-Cell machinery in 
order to stop the virus. 
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Principle of Antimicrobial Therapy: 

- Origins of Antimicrobial Therapy: 

o NB: Most Anti-Microbials are derived from other Organisms. 
o Eg. Penecillin͛s Anti-Bacterial property was discovered by Alexander Fleming as it was killing his 

Bacterial Cultures. 
- Selective Toxicity: 

o Critical to Efficacy & Safety of Anti-Microbials 

o Exploits Differences in Cell Biology between Host & Pathogen Cells. 

o Aim Æ Kill only the Pathogen Cells  

- Scope of Activity: 

o Specific to Class of Microbe: 

� Ie͘ Antibacterials aren͛t effective against Viruses͘ 
o The Effect on the Microbes: 

� Eg. Bacterio-Cidal Æ Kills Bacteria  (Eg. Penecillin) 
� Eg. Bacterio-Static Æ Slows Bacterial Growth (Eg. Tetracycline) 
� (FYI: Bacteriostatic drugs are more useful than Bacteriocidal drugs for Sepsis ʹ Because 

bacteriocidal drugs ǁill liberate the bacteria͛s Endotoxins Æ Further Sepsis) 
o Synergy: 

� Some antibacterial agents can amplify each-other͛s mechanism of action͘ 
� Eg͘ Aminoglycosides н β-Lactams: 

x Aminoglycosides Inhibit Protein Synthesis, but need to gain access into cell. 
x ɴ-Lactams inhibit Cell Wall Synthesis Æ љCell ǁall IntegritǇ Æ јAccess into cell͘ 

o Broad Spectrum Antibiotics ʹ ;͞Empirical Therapy͟Ϳ: 
� Compounds active against a wide range of bacteria. 
� Eg. Gram + & Gram ʹ Bacteria. 

o Narrow Spectrum ʹ ;͞Directed Therapy͟Ϳ: 
� Compounds active against a specific class/type of bacteria. 
� Eg. Gram + only. 

- Antimicrobial Therapy Should be EVIDENCE BASED: 

o Ie. KNOW what organism you are dealing with before treatment ʹ (Unless Emergency): 

� Allows treatment to be ͞Direcƚed͟ rather than ͞Empirical͟. 
� Æ Maximises Efficacy 

� Æ Minimises Antibiotic Resistance. 
- Antimicrobial Resistance: 

o NB: Bacteria employ ͚Anƚibiosis͛ of their own to potentiate their Own Survival. 

� They also develop Resistance to Antibiosis from other bacteria to potentiate survival. 

� - THIS CAN WORK AGAINST US ʹ As Bacteria develop Resistance to Our Drugs! 

o NB͗ Also͕ Bacterial ͞Resistance Genes͟ exist͕ and Mutation Potential is HIGH! 

� (Due to huge numbers of rapidly proliferating bacteria) 
o Antibiotic Usage Preferentially Selects these resistant strains, giving them a Competitive 

Advantage over the rest Æ Transmission of ͞Resistance Genes͟ to offspring͘ 
o THEREFORE ʹ ͞Restraint of antimicrobial use is the best way to ensure their efficacy͘͟ 

 

Sites for Selective Toxicity: 
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Antibacterial Drugs: 

NB͗ The Suffiǆ ͞-MǇcin͟ simplǇ means an antibiotic derived from the fungus͗ ͚ErǇƚhromǇcin͛͘  
It is irrelevant to classes of antibiotics.  

 

- 1. Anti Cell-Wall Synthesis Antibiotics ʹ (Bacteriocidal): 

o Target Peptidoglycan Synthesis on Gram-Positive Bacteria. 
 

Classical Agents: Common Uses: Mechanism of Action: Side Effects: 

β-Lactam Antibiotics: 
Penicillins: 

Penicillins ͚G͛ & ͚V͛ 
Amoxicillin & Ampicillin 
Flucloxacillin 
Methocillin 
Ticarcillin 
;Suffix с ͞-Cillin͟Ϳ 

Gram Positive Bacteria 
(NB: Bacteria Producing 
ɴ-Lactamase are 
resistant) 
 
(NB: Fluclox ʹ for ɴ-
Lactamase Resistant) 
(NB: Cephalosporins ʹ 
for Non-ɴ-Lactamase 
Risistant) 

Block ͞Penicillin-Binding Proteins͟ 
(Enzymes) ÆInhibit Synthesis of the 
Peptidoglycan Layer of the Bacterial 
Cell Wall. 

GI Upset & Diarrhoea 
Allergic Rash 
Anaphylaxis (Need 
Adrenaline Handy) 
 

Cephalosporins: 

(Ceftriaxone) 
(As above) 
+ Mild Renal Toxicity 

β-Lactamase Inhibitors: 

Augmentin  
(In Combination with 
Penicillins) for Penicillin-
Resistant Gram Positive 
Bacterial Infections 

Inhibits ɴ-Lactamase Æ Alloǁs ɴ-
Lactams to work on Penicillin-
Resistant Bacteria. 

 

Glycopeptide Antibiotics: 

Vancomycin 

Teicoplanin 
Telavancin 

Gram Positive Bacteria 
(As a LAST RESORT for 
MRSA) 
(Also if Pt. is allergic to 
ɴ-Lactams) 

Prevents incorporation of specific 
Peptide Subunits into the 
Peptidoglycan Layer of the Bacterial 
Cell Wall. 

Local Pain 
Phlebitis (Vein Inflam) 
Kidney Damage 
Hearing Loss 

 

 

- 2. Anti Protein-Synthesis Antibiotics ʹ (Bacteriostatic): 

o Exploits differences between Eukaryotic (Human) Ribosomes & Prokaryotic Ribosomes. 
o Selective Toxicity ʹ Due to specific binding to Prokaryotic Ribosomes. 
o NB: Aminoglycosides are Solely eliminated by the Kidneys & Are Nephrotoxic. (Need to assess renal 

function first, then Dose Accordingly) 
 

Classical Agents: Common Uses: Mechanism of Action: Side Effects: 

Aminoglycoside Antibiotics: 

Gentamicin 

Streptomycin 

Tobramycin 

Gram Negative Bacteria 
(Used Synergistically 
with ɴ-Lactams to ј 
drug entry into Bacteria) 

Bind Specifically to Prokaryotic 
Ribosomal Subunits Æ Causes 
Misreading of mRNA Æ Inhibits 
Synthesis of Proteins vital to Bacteria. 

Ototoxic (Hearing Loss 
& Vertigo) 
Nephrotoxic (Kidney 
Damage) 

Tetracycline Antibiotics: 

Doxycycline 

Tetracycline 

(Suffix = ͚Cycline͛Ϳ 

Gram Negative Bacteria 
Syphilis (G-), Chlamydia 
(G-), Lyme Disease (G-) 
(And Malaria -Protazoa) 

Bind Specifically to Prokaryotic 
Ribosomal Subunits Æ Inhibits Binding 
of tRNA to mRNA Æ Inhibits Synthesis 
of Proteins vital to Bacteria.  

Nausea/Vom/Diarr. 
Photosensitivity 
Staining of Teeth 
Renal/Liver Toxicity. 

Macrolides: 

Erythromycin, 

Azithromycin 

Gram Negative Bacteria 
Syphilis, Lyme Disease. 
 

Bind Specifically to Prokaryotic 
Ribosomal Subunits ÆInhibits release 
of tRNA Æ Inhibits Synthesis of 
Proteins vital to Bacteria. 

Nausea/Vom/Diarr. 
Jaundice 
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- 3. Anti Nucleic-Acid Synthesis Antibiotics ʹ (Bacteriostatic): 

o Exploits differences in the Metabolic Pathways of DNA Synthesis ʹ (Humans rely solely on Dietary 
Folate, while Bacteria have to make their own): 

� Eg. Competitive Inhibition of Dihydropteroate-Synthase, a key Enzyme involved in Folate 
Synthesis in Bacteria. 

� Eg. Competitive Inhibition of Dihydrofolate-Reductase, a key Enzyme involved in Folate 
Synthesis in Bacteria. (NB: Humans share this pathway, but bacteria require it 100x more 
than humans) 

� Eg. Inhibition of Bacterial DNA Gyrase/Topoisomerase Æ Stops DNA Replication/Transcrib. 
 

  
 

Classical Agents: Common Uses: Mechanism of Action: Side Effects: 

Sulphonamides: 

Sulfasalazine 

;Prefix с ͞Sulfa͟Ϳ 
Urinary Tract Infections Competitive inhibition of 

Dihydropteroate-Synthase, a key 
Enzyme involved in Folate Synthesis. 
(Folate is necessary for Nucleic Acid 
Synthesis Æ & Hence DNA Synthesis. 

Nausea/Vom/Diarr 
Allergy 
Precipitation in Urine 
ʹKidney Failure 
Leukopaenia 
Photosensitivity  

Trimethoprim: 

Trimethoprim Urinary Tract Infections Competitive inhibition of 
Dihydrofolate-Reductase, a key 
Enzyme involved in Folate Synthesis. 
(Folate is necessary for Nucleic Acid 
Synthesis Æ & Hence DNA Synthesis. 

Nausea/Vom/Diarr 
Allergy 
Precipitation in Urine 
ʹKidney Failure 
Leukopaenia 
Photosensitivity 
(BIRTH DEFECTS) 

Quinolones: 

Ciprofloxacin 

Norfloxacin 

;Suffix с ͞Floxacin͟Ϳ 

Urinary Tract Infections 
Comm.Acq. Pneumonia 
Bacterial Diarrhoea 
Gonorrhea 

Inhibits bacterial DNA Gyrase or 
Topoisomerase Æ Inhibits DNA 
Replication & Transcription. 
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Antimycobacterial Drugs: 

 

- Mycobacterial Infections in Humans: 

o 2 Main Types: 

� Tuberculosis 

� Leprosy 

o Why are they a Problem? 

� Because Mycobacteria can live inside Macrophages following Phagocytosis. 
� Also, Multi-Drug-Resistant strains are on the rise. 

o Compound Drug Therapy: 

� A frequent strategy to decrease the probability of the emergence of resistant organisms. 
� Also requires Long-Term Therapy. 

 

Classical Agents: Common Uses: Mechanism of Action: Side Effects: 

Isoniazid: 

Isoniazid Combination Treatment 
of M. Tuberculosis 

MOA unknown. 
(Bacteriostatic & Bacteriocidal) 

Allergic Skin Eruptions 
Fever 
Hepatotoxicity 
Haemolysis (in G6PD 
Deficiency) 

Rifampicin: 

Rifampicin Combination Treatment 
of M. Tuberculosis 

Binds to & Inhibits DNA-Dependent 
Prokaryotic RNA-Polymerase Æ 
Inhibits DNA Transcription & therefore 
Inhibits Protein Synthesis. 
(Bacteriostatic & Bacteriocidal) 

Allergic Skin Eruptions 
Fever 
Hepatotoxicity 
 

Ethambutol: 

Ethambutol Combination Treatment 
of M. Tuberculosis 

MOA Unknown. 
(Bacteriostatic) 

Optic Neuritis 
Visual Disturbances 
Colour Blindness. 

Pyrazinamide: 

Pyrazinamide Combination Treatment 
of M. Tuberculosis 

Active in Low pHʹ(In Phagolysosomes) 
(Bacteriostatic) 

Gout 
GI Upset 
Hepatotoxicity 
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Antifungal Drugs: 

- NB: Fungi are Eukaryotic: 

o Therefore Selective Toxicity is Difficult. 
- Drug Targets: 

o 1. Difference in Lipid Composition of Cell Membrane: 

� Fungi ʹ Ergosterol  
� Humans ʹ Cholesterol. 

o 2. Inhibition of Ergosterol Synthesis: 

� Fungal Cell Cytochrome Enzymes 

o 3. Inhibition of DNA & RNA Synthesis: 

� Intracellular Conversion to Inhibition Substances. 
- Routes of Administration: 

o Systemic (Oral/Parenteral) ʹ For Systemic Fungal Infections  
o Oral ʹ For Mucocutaneous Infections. 
o Topical ʹ For Mucocutaneous Infections. (Selective Toxicity is less important) 

 

 

Antiviral Drugs: 

- Viruses are ͞Obligate Intracellular Pathogens͟ ʹ Ie. Hijack Host-Cell Machinery to Replicate: 

o Therefore, Selective Toxicity is Difficult, because you have to inhibit Host-Cell machinery in order to 
stop the virus. 

- Mechanisms of Antiviral Selective Toxicity:  
o Nucleoside Reverse Transcriptase Inhibitors. 

o Non- Nucleoside Reverse Transcriptase Inhibitors. 

o Protease Inhibitors 

o Viral DNA Polymerase Inhibitors 

o Inhibitors of Fusion with Host Cells 

o Inhibitors of Viral Coat Disassembly 

o Biologics & Immunomodulators (Eg. Interferon) 

 

 

Antiparasitic Drugs: 

- NB: Parasites are Eukaryotic: 

o Therefore Selective Toxicity is Difficult. 
- Drug Targets: 

o 1. Unique Enzymes 

o 2. Shared Enzymes ʹ but those Indispensable for Parasite. 

o 3. Common Pathways with Different Properties. 

 

- NB: Antimalarial Drugs & G6P-Dehydrogenase Deficiency: 

o Eg. Chloroquine/Primaquine/Pamaquine: 

� Must NOT be given to Pts with Glucose-6-Phosphate Dehydrogenase Deficiency, as they can 
cause Fatal Haemolysis. 

� (NB: G6PD is an essential enzyme in RBC Metabolism) 
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Wk 8 ID 
Infectious Disease Integrative Session 

Bali Belly ;Traveller’s DiarrhoeaͿ 
 
Definitions: 

- Diarrhoea: 3-4 unformed stools/day + 1x Enteric Symptom 
- Persistent Diarrhoea: 14 Days 
- Chronic Diarrhoea: 30 Days 

 
Possible Causes of Traveller’s Diarrhoea: 

- Bacterial: 
o E. Coli (Particularly Enterotoxigenic E.Coli) 
o Campylobacter 
o Shigella 
o Salmnoella 
o Vibrio Cholerae 

- Viral: 
o Rotavirus 
o Norovirus 
o Adenovirus 
o Astrovirus 
o Calcivirus 

- Parasites: 
o Giardia Lamblia 
o Cryptosporidium 
o Entamoeba Histolytica (Amoebic Dysentery) 

- Chemicals: 
o Poisons 
o Mercury 
o Arsenic 
o Cyanide 

 
**ETEC – Enterotoxigenic E.Coli: 

- Responsible for ϴϬй of all Cases of Traveller’s Diarrhoea 
- Microbiology: 

o Gram Negative – (LPS Endotoxin) 
o Virulence Factors: 

� Has Fimbriae (For Attachment) 
� Produces 2 Exo-Toxins: 

x Heat Labile Enterotoxin Æ Disrupts Chloride Channels Æ Increases Fluid 
Secretion in SI 

x Heat Stable Enterotoxin Æ Disrupts Chloride ChannelsÆ Increases Fluid 
Secretion in SI 

- Infection Via Faecal Oral Transmission: 
o Usually Food-Borne: 

� Raw Food 
� Contaminated Food (Commonly by Hawker Food Stalls) 
� Unreliable Refrigeration 
� Inadequate food storage/transport. 
� No pasteurisation 

o Contaminated Water 
o (NB: Require High Numbers for Infection) 
o “If you can’t cook it, boil it, or peel it…don’t eat it!” 
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- High Risk Groups in Travelers: 
o People eating from roadside stalls 
o Vegetarians 
o Infants 
o Pregnant Women 
o Immunocompromised 

- Timescale: 
o Incubation 12-72 hrs (1-3 days) 
o ÆBrief illness (5 days) 

- Prevention: 
o Organisms killed by heat 

 
Traveller’s Diarrhoea. AKA “Bali Belly”: 

- Usually Self-Limiting 
- Caused by ingesting contaminating food/water 
- Higher in places where sanitation & hygiene standards are poor. 
- Scenario: 

o Student on a 4 week placement in Indonesia. 2 Days after arrival, he develops severe abdominal 
pain & watery Diarrhoea. 

o Is this ‘Traveller’s Diarrhoea’? 
- Patient History: 

o Travel History 
o What have they been eating 
o Where have they been eating 
o Diarrhoea: 

� Duration  
� Severity  
� Number/day 
� Presence of Blood/Mucous (Dysentery?) 

o Other Symptoms: 
� Vomiting 
� Abdominal Pain 

o Medications 
- Signs/Symptoms of Dehydration: 

o Mild Dehydration: 
� Thirst 
� Dry Mouth 

o Moderate Dehydration: 
� Loss of Skin Elasticity 
� Sunken Eyes 
� Dry Mouth 

o Severe Dehydration: 
� Lethargy 
� Confusion 
� Dizziness 
� Faintness 
� Cold/Clammy skin 
� Shock  
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- Patient Management Goals: 
o Rehydration or Prevent Dehydration: 

� If Mild: 
x No Treatment 

� If Mild-Moderate: 
x Symptomatic Treatment 
x Anti-Diarrhoeal Agents? 

� Dysentery: 
x As Above + **Antimicrobial Therapy. 

� If Pt. is an Infant: 
x ***Oral Rehydration Therapy: 

o Rehydration: 
� Getting them back to square 1. 

o + Maintenance: 
� Replacing what they lose over time. 

x Kids have a higher fluid:body-weight ratio. 
o Ie. Loose more fluid in diarrhea per body weight. 
o :. Require proportionally higher amounts of rehydration. 

x If at Home: 
o Make your own ORT 

� 1x Salt  
� 8x Sugars 
� 1L Clean, Boiled Water. 

o Breast Feeding. 
o How ORT Works: 

� Na+ Absorption is impaired in Diarrhoea. 
� However, Glucose/Na+ Co-Transport is Unaffected. 

x This is a 1:1 ratio. 
� :. You need to add Glucose to the ORT in order to absorb Na+. 

- Indications for Stool Sample: 
o Enteric Symptoms – Cramps/Vomiting/etc. 
o Persistent Diarrhoea (Diarrhoea for >14 Days) 
o Fever (>38.5oC) 
o Dysentery/Bloody Stools  

- Vaccination?: 
o None Available 
o Desired Vaccine: 

� Oral 
� Induce Mucosal Immunity – (ie. Induces IgA) 
� Long Lasting 

 
Patient Travel Advice: 

- Don’t Drink from Mountain Streams 
- Don’t buy food from local street vendors 
- Don’t handle the local fauna 
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INFECTIOUS DISEASE HEALTH Pathology: 
Eye & ENT Infections 

 
EYE INFECTIONS: 

x Bacterial Conjunctivitis: 
o Aetiology: 

� Can be Infectious or Non-Infectious 
� Major Pathogens in Acute Bacterial Conjunctivitis: 

x Streptococcus  
x Staphylococcus (S. aureus, S. epidermidis) 
x (Chlamydia Trachomatis – in Trachoma) 

o Presentation: 
� Inflammation of the orbital and/or palpebral conjunctivae 
� Itching 
� Discharge: 

x If Serous (watery) – viral, allergic 
x If Mucoid – allergy, dry eyes 
x If Purulent – bacterial, often associated with morning crusting 

 
 

x Trachoma: 
o Organism: 

� Chlamydia Trachomatis  
o Pathophysiology: 

� Infection with C.Trachomatis Æ Chronic Inflammation of the Upper tarsal conjunctiva Æ 
Scarring of the Conjunctiva Æ Retraction of scarring Æ Pulls eyelid inwards Æ Eyelashes 
abrade the cornea Æ scarring of the cornea Æ Opacity & Blindness. 
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INFECTIOUS DISEASE HEALTH Pathology: 
Helminths 

 
- Cutaneous Larval Migrans (CML): 

o Organism: 
� Infective larvae of Hookworms  
� Æpenetrate the skin and wander aimlessly until they die 

o Presentation: 
� ÆWell-Defined Serpigenous, Inflammed tract appears 

x Itchy, moves slowly 
x Lasts about 6 weeks 

o Treatment: 
� Spontaneous Resolution 
� Can be treated with Ivermectin. 

 
- Larva Currens (LC):  

o Organism: 
� Autoinfective larvae of Strongyloides Stercoralis (Threadworm) 
� Normally lives in the small intestine. 

o Pathogenesis: 
� Autoinfective larvae invade the body (from the intestines), wander randomly and 

sometimes come up to the skin 
o Presentation: 

� ÆUrticarial Red line that moves rapidly (>5 cm/day)  
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Week 6 & 7 
Rural & Remote Indigenous & Tropical Health Notes 

Intro to Tropical Diseases & Dangerous Creatures 
 
Medical Entomology: 

- (study of insects/arthropods in the cause of disease in humans) 
- Micropredators Vs. Ectoparasites: 

o Micropredators: 
� Arthropods that feed on animals, but don’t live on them. 
� Eg. Mosquitos 

o Ectoparasites: 
� Arthropods that feed on animals, AND have to live on them to survive. 
� Eg. Ticks/Fleas/Head-Lice 

- Most Important Vector = MOSQUITO: 
- Mosquito: 

o Life-Cycle: 
� 1. Lays Eggs in Water 

x Eggs resistant to dehydration Æ Will hatch after rain after being dry for long time. 
� 2. Eggs Hatch 
� 3. Larvae Æ Pupa 
� 4. Pupa Æ Adult 

  
o Ecology: 

� Eg. Aedes Aegypti (Dengue Vector): 
x Urban Environment (Pots/Gutters/Puddles/Around the house) 

 
� Eg. RRV Vector: 

x Open Environment (Marshlands/Swamps/Tidal Flats/Etc) 

 
o Pre-Feeding Activity: 

� Feed @ Dawn & Dusk ʹ Activity stimulated by dim light. 
� Attracted by Visual & Chemical Cues (up to 20m away). 
� Mosquito Lands, Ascertains its safety, then finds a suitable site to probe. 

o Feeding: 
� Probes several times before finding a capillary. 
� Feeding only takes a few minutes 
� ͚Pool Feeding͛ ʹ Waits until sufficient blood has collected, then ingests it. 
� NB: Only the Female needs to feed on blood (necessary to lay eggs) 
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- Normal Vector-Host Interaction:  

 
 

o Vector-Bourne Disease Control Strategies: 
� 1. Break Host-Vector Contact: 

x Eg. Protective Clothing/Insect Repellant 
� 2. Break Host-Pathogen Contact: 

x Ie. Personal Medication/Immunisation. 
� 3. Eliminate The Vector: 

x Ie. Use of Insecticides 
 

- “Reservoir Host”-Vector-Human Interaction: 

 
 

o Reservoir Host-Vector-Bourne Disease Control Strategies: 
� 1. Treat Human Hosts 

x Ineffective control strategy ʹ as incidence is maintained by reservoir cycle. 
� 2. Reservoir Elimination: 

x Ineffective ʹ as it is unacceptable to kill all the animal reservoir hosts. 
� 3. **Cycle Separation: 

x Via Personal Protection/Insecticides/Insect Repellant. 

 
 
Examples of Vector-Bourne Diseases: 

- Dengue   - Mosquitos 
- Ross River Virus  - Mosquitos 
- Japanese Encephalitis - Mosquitos 
- Malaria   - Mosquitos 
- Lymphatic Filariasis - Mosquitos 
- Leishmaniasis  - Sandflies 
- Plague   - Flea 
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Tropical Diseases: 
Viral: 

- Dengue Fever: 
o Pathogen: 

� Dengue Virus 
o Vector: 

� Mosquito ʹ (2 Specific Species ʹ ͞AegǇpƚi͟ Θ ͞AlbopicƚƵƐ͟) 
� Disease only occurs where these vectors are. 

o Life Cycle: 
� ͞PeridomeƐƚic͟ с VecƚorƐ Breed aroƵnd ƚhe home͘ 
� Ie. In Urban Environments 

o In Australia?: 
� Not Endemic 
� Some ͞Imporƚed͟ CaƐeƐ 

o Symptoms: 
� Fever 
� Muscle Pain 
� Photophobia (fear of light) 
� Headache 
� Rash 
� Minor Bleeding 
� Dengue Haemorrhagic Fever: 

x Severe Bleedng 
x Leaky Capillaries 
x Shock  

 
- Ross River Virus: 

o Infection: 
� Via Infected Mosquito Vector 

x Breeds in Open Environment (Marshlands/Swamps/Tidal Flats/Etc) 
x - Incidence increases after significant Tides/Floods/Rain/etc. 

� RRV ʹ An eǆample of a ͞ReƐerǀoir HoƐƚ͟ DiƐeaƐe͘ (Kangaroos/Wallabies) 

 
o Symptoms: ;Similar ƚo ͞Barmah ForeƐƚ DiƐeaƐe͟Ϳ 

� PolyArthritis 
� Fever 
� Arthralgia (Sore Joints)- Due to Arthritis 
� Rash (Red & Spotty ʹ not Itchy) 
� Lethargy  
� Fatigue 

 
- Hepatitis A/B/C: 

o Complications: 
� Hepatitis  
� Hepatomas (liver cancer) 
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- HIV/AIDS: 
o Virus: 

� Human Immunodeficiency Virus 
� RNA Virus ÆHost cell forced to make DNA Copies Æ DNA inserted into Genome 

o Prevalence: 
� Mostly in Tropical/Developing Countries. 
� 50% Patients in African Hospitals Infected. 

o Symptoms: 
� Weight Loss 
� Opportunistic Infections 

 
- Japanese Encephalitis: 

o Vector: 
� Mosquitos 
� Birds = Reservoir Hosts 
� Pigs = Amplifier Hosts 

o Pathogen: 
� Flavivirus 

o Symptoms: 
� Encephalitis = Inflammation of the Brain. 

o In Australia?: 
� 1x Clinical case in 1998  
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Bacterial: 
- Tuberculosis: 

o Infection - Via Droplet-Transmission 
� Contaminated Droplets Inhaled Æ Deposit in Alveoli 
� Catalysed by Poor Sanitation & Overcrowding. 
� Augmented by HIV (Immunocompromise) 

o Can infect all ages. 
� Infection may be acquired in childhood Æ ƐiƚƐ in lǇmph nodeƐ Ƶnƚil љHoƐƚ ImmƵniƚǇ 
� Hence most Aus. TB Cases are Middle-Aged Immigrants. 
� 2nd Highest = Aboriginals.  

o Minimising Risk: 
� Handwashing 
� Protective Equipment (eg. PC2 Masks) 
� Keep Distance 
� Ventilate Room (or Negative Pressure Rooms) 
� Air Filtering 
� Separation of Patients 
� Safe Disposal of Waste 

 
o Diagnosis: 

� Sputum Microscopy 
� Culture of Sputum Æ Detection of TB Bacteria in Sputum. 
� X-Ray ʹ inadequate.  

o Symptoms = Pulmonary Disease  
� Early Stages:  

x Chronic Cough 
x Sputum (phlegm)  
x Haemoptysis (Coughing up blood) 
x Weight Loss 
x Night Sweats. 
x Fevers 

� Terminal Stages: 
x Severe Lung Damage 
x Spticaemia  
x Some Spread to Other Organs. 

o TB Meningitis 
o TB Osteomyelitis 
o TB Arthritis 
o TB Lymph Node Infection 

o Mechanics of Disease: 
� Bacteria form little tubercles in lung tissue. 
� Tubercles burst into airways 
� Extensive damage Æ Result = Many Massive Cavities within lung. 

x Impaired Gaseous Exchange 
� Tubercles may burrow into Major Blood Vessels Æ Haemoptysis Æ Death. 

o Complications: 
� Severe Respiratory Compromise 
� Haemoptysis 
� Miliary TB ʹ Spread of Bacterium Æ Other Tissues Æ Disseminated Tubercles. 

x Multiorgan Failure 
x Septic Shock 
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- Cholera: 
o Bacteria Lives in Contaminated Water 
o When epidemic starts  Æ Gains Virulence 
o Infection via Consumption of Contaminated Water 

� High dose needed. 
� Bacteria Doesn’t penetrate Intestinal Cell (colonises within intestine lumen) 

o Uncommon in Aus ʹ Due to ++Sanitation. 
o Symptoms:  

� Toxins Æ Interfere with Na+ Channels Æ јH2O Secretion Æ Diarrhoea.  
o Complications: 

� Severe Dehydration 
o Management: 

� Replace all the fluids lost through stools. Æ Patient will survive. 
� - With Oral Rehydration Solution (ORS) = Sugar, Salt & Water. 

o Treatment: 
�  Antibiotics. 

o Mortality:  
� If incorrectly/not treated, 50+% Mortality. 

 
- Melioidosis: 

o Bacterium that lives in Soil & Water ʹ Only In Tropics 
o Relatively Common in Northern Australia. 
o Infected via Ingestion/Wound. 
o Most infections ʹ Asymptomatic. 
o Some Infections ʹ Fatal!  

� Abscesses Everywhere 
� Pneumonia 
� Septicaemia Æ Sore throat/Fever/Headaches/ 

Chest Pain/Upper Quadrant Abdo. Pain/Sputum  
Æ Death. 

 
- Plague: 

o Vector: 
� Flea = Vector 
� Black Rat = Reservoir Host 

o Pathogen: 
� Bacterium ʹ Yersinea Pestis 

o Symptoms: 
� Bubonic: 

x  Swelling + Inflammation of lymph nodes ʹ ͚BƵboeƐ͛ 
x Fever 

� Pneumonic:  
x Infection of lung Æ Severe Acute Pneumonia. 
x Cough 
x Dyspnoea 
x Fever 
x Shock  
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Protozoan: 
- Malaria: 

o Big Killer! 
� Affects Mostly Poor Countries 
� Vector Present In Aus, But Disease is Eradicated 
� Still have 600-ϭϬϬϬ ͚Imporƚed͛ caƐeƐͬǇear͘ 

o Mosquito Vector: Lifecycle: 
� 1. Mosquito Bites Human Æ Sporozites into blood Æ Liver Æ Infects RBCs 

x Sporozites Æ Gametocytes. 
� 2. Mozzie sucks blood Æ Gametocytes grows in MoƐqƵiƚo͛Ɛ gut Æ Sporozoites in salivary 

gland injected into human. 
x This stage takes up to 14days before re-infection can occur. 

 
o Pathogen: 

� 4 Species Infective to Humans... 
� **#1 - Plasmodium Falciparum (The Lethal One)  
� LiǀeƐ in HƵman RBC͛Ɛ 

o Symptoms: 
� RƵpƚƵre of RBC͛Ɛ Æ Disease. 

x Fever 
x Rigors 
x Headache 
x Severe Anaemia 
x Haemoglobinuria (Hb in Urine) 

� RBC͛Ɛ Become ͚SƚickǇ͛ Æ Adhere to Endothelium Æ Capillaries Clogged Æ Tissue Hypoxia Æ 
Multiorgan Failure. 

x Cerebral Malaria 
x Pulmonary Oedema 
x Renal Failure 

o High Risk People: 
� Infants 
� Non-Immunes: eg. Tourists. 

o Diagnosis: 
� Blood Smear  

x Thin Blood Smear:  
o To diagnose the species 

x Thick Blood Smear: 
o To diagnose malaria 
o Gets the most amount of RBCs on the slide 

� (if infection is scant) 
� Card Test 
� PCR 
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- Leishmaniasis: 
o Vector: 

� Transmitted Via Ectoparasites (Namely Sandflies) 
o Pathogen: 

� Leishmania Parasites 
� 2 Forms in Lifecycle: 

x Amastigotes ʹ In man (mostly Intracellular) 
x Promastigotes ʹ In the Sandfly 

o Disease: 
�  Visceral Leishmaniasis – AKA- Kala Azar: 

x Fever 
x Weight loss 
x Anaemia  
x Swelling of liver & spleen 
x Patient Turns Black 

� Cutaneous Leishmaniasis: 
x Nodular & Ulcerated Skin Lesions. 

� MucoCutaneous Leishmaniasis: 
x Destructive Nasopharyngeal Lesions 
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Metazoan Parasites: 
- Soil Transmitted Helminths: 

o Live in GIT 
o Pass Progeny in the Faeces (Usually Eggs, Sometimes larvae) 
o Use soil for Development from Early Stage (Egg/Larvae) Æ Infective Stage Æ Host. 
o Common in tropical Climates ʹ Warmth & Humidity Critical. 
o Roundworm (“Ascaris”Ϳ: 

� Lives in Small Intestine.  
� Feeds on Intestinal Contents 
� Sƚrong Sǁimmer ;haƐ no ͚aƚƚachmenƚ organ͛) 

  
o Whipworm: 

� Lives in Large Intestine 
� Whip-like Tail Anchors to L.Intestine Wall. 

 
o Hookworm: 

� Live in Small Intestine 
� Uses Mouth to Attach to Intestine Wall Æ Feed on Blood. 
� Eggs Æ Soil Æ Hatches in Soil Æ Larvae Chase Heat Æ Burrow Through Skin Æ Circultion Æ 

Lungs Æ Trachea Æ Down Oesophagus Æ Stomach Æ Small Intestine. 

  
o Strongyloides: 

� Lives in Small Intestine 
� Eggs Æ Soil Æ Hatches in Soil Æ Larvae Chase Heat Æ Burrow Through Skin Æ Circultion Æ 

Lungs Æ Trachea Æ Down Oesophagus Æ Stomach Æ Small Intestine. 
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- Lymphatic Filariasis: 
o Vector: 

� Mosquitos 
o Pathogen: 

� Filarial Worms (Parasite) 
� Live in Lymphatics + Nodes 

o Life Cycle:  
� Adults in Lymphatics Æ Release Baby Worms (Microfilaria) 
� Microfilaria Æ Sucked up By Mosquito Æ Develops inside mosquito 
� New Host Next Bite. 

o Results in Morbidity, not Mortality.  
� Extensive Lymphatic Damage 
� Suppresses Immune System Æ Recurrent Infections 
� Fevers 
� Genital Disease 
� Elephantiasis ʹ Massive Oedema 
� Social Isolation/Stigmatisation/Depression 

o 4 Aspects of Management: 
� 1. Preventative Chemotherapy (Prevention) 

x 1x Dose every year for 5 years = good protection 
� 2. Hygeine 

x Care of Entry Lesions (wounds) 
x Wash affected limb with Soap + Water 
x Prevents Secondary Infections  

� 3. Elevation: 
x To Maximise Lymphatic Drainage. 

� 4. Exercise: 
x To Maximise Lymphatic Drainage. 

o Acute Attack of Filariasis: 
� Caused by secondary bacterial infection 

x Increased swelling 
x Fever 
x Sore Glands 
x Headach 
x Nausea 

� Treatment: 
x 1. Cool leg with cold, clean water 
x 2. Take medicines for Fever + Drink More Water. 
x 3. Keep Washing as per Usual 
x 4. Rest. 
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Tropical Diseases in Australia: 
- Dengue 
- Tuberculosis 
- Rotaviral Disease 
- Hepatitis A/B/C  
- HIV 
- Soil-Transmitted Helminths 
- Melioidosis  

 
Disease of Poverty (in Tropical Countries): 

- ManǇ ͞Tropical͟ DiƐeaƐe are more Diseases of Poverty ƚhan ͚Tropical͛ ʹ As many developing countries are in 
the tropics. 

- HIV/AIDS 
- Hepatitis A/B/C 
- Cholera 
- Parasites 
- Tuberculosis 

 
“TRUE” “TROPICAL” Disesases: 

- Melioidosis 
- Soil Transmitted Helminths 
- Shistosomiasis 
- Vector Borne Diseases  

o Dengue 
o Malaria 
o Trypanosomiasis 
o Leishmaniasis 
o Filariasis  
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Wk 3 
International Health Notes 

The Scourge of Malaria (PNG) 
 
Extent of the Malaria Problem: 

- In the top 5 causes of childhood mortality worldwide  

o (as well as pneumonia, diarrhoea, measles, neonatal) 

o Causes 10% of Child Deaths in PNG  

- 1/3 of the PNG Population are Treated for Malaria @ Health Centres/Hospitals each year. 

o Commonest Outpatient Presentation 

o 3rd Commonest cause of admission 

- Millennium Development Goal #6 ʹ Combat HIV/AIDS & Malaria: 
o Goal = To halt and reverse incidence of malaria by 2015. 

- So why a scourge there and not here?? (Despite close geography) ʹ Many Factors. 
 

Effects of Uncontrolled Malaria on a Community: 
- јChild Death Rates 
- љProductivity 
- јDiƐeaƐe Susceptibility  
- јMaternal Mortality ʹ due to increased anaemia  
- јMalnutrition 
- јCosts to Health System. 

 
Clinical Stuff: 

- Pathophysiology: 
o Infectious, Mosquito-Borne Disease 
o Organism = Plasmodium  

� Eukaryotic Protozoan Parasite. 
� Widespread in Tropical & Subtropical regions. 
� 5 Species: 

x Plasmodium Falciparum (Most Serious) (Not Persistent in Liver)(80% of Cases) 
x Plasmodium Vivax  (Less Serious) (Persistent in Liver) 
x Plasmodium Ovale (Less Serious)  (Persistent in Liver) 
x Plasmodium Malariae (Less Serious)  (Not Persistent in Liver) 
x (Plasmodium Knowiesi – Mostly A Zoonosis) 

o Commonly Associated with Poverty (Can be the Effect or the Cause) 
o Lifecycle: 

� By the bite of a female Anopheles Mosquito. 
� 1. Bites an Infected Person (Blood contains malaria Gametocytes) 
� 2. Gametocytes develop in the Anopheles Mosquito Æ Oocysts in the Gut Wall. 
� 3. Oocysts rupture Æ Sporozoites Released Æ Migƌaƚe ƚo MoƐƋƵiƚo͛Ɛ SaliǀaƌǇ GlandƐ 
� 4. Sporozoites are injected in the Anopheles Mosquito’s Saliva Æ Into the Human Host. 
� 5. Sporozoites in Bloodstream Æ Infect Liver & Multiply Æ Thousands of Merozoites. 
� 6. Merozoites lyse Hepatocytes Æ Infect RBCs & Multiply 
� 7. Merozoites Æ Form Gametocytes Æ Sucked up by Anopheles Mosquito. 

o Incubation: 
� Between 2wks and several months. 
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- Two Patterns of Transmission: 
o 1. Stable Transmission: 

� Constant Endemic Rates. 

x Eg. Year-round high level of mosquitoes, and people continually get reinfected. 

� Over time adults develop partial immunity.  

x (Ie. Have parasitaemia and anaemia, but less severe) 

x (Or may not have symptoms) 

� Children/pregnant women/HIV - At risk of severe disease. 

o 2. Unstable Transmission: 
�  ʹ Periodic Epidemic Outbreaks  

x (Eg. In wet seasons due to mosquitoes) 

� No partial immunity ʹ All Adults at risk of Severe Disease  

o (PNG has areas of each..) 
 

- Epidemiology (contributing factors): 
o Environmental: 

� Tropical regions most affected ʹ Wet weather promotes Mosquito Vector Growth. 
� Rugged terrain hinders transport of Patients & Meds 

o Social: 
� Commonly associated with poverty (Also a cause of poverty) 

x Pooƌ don͛ƚ haǀe acceƐƐ ƚo Ɖƌeǀenƚion oƌ ƚƌeaƚmenƚ͘ 
x Overcrowding in Houses (With no protection against Mosquitoes) 

� Poor Health-Seeking Behaviour 
� Giving Sub-optimal Dosages of Antimalarials to Conserve Medication Æ Resistance. 
� Poor Access to Health Care  
� Regional hoƐƉiƚalƐ aƌe ͞Fee foƌ Ɛeƌǀice͟ ʹ MoƐƚ can͛ƚ affoƌd͘ 

 
- Classical Presentations ʹ Complicated Vs. Uncomplicated: 

o ͞Complicated Malaria͟ ;AcuteͿ ʹ Exclusively by P.Falciparum (80% of Cases; 90% of Deaths): 
� Severe Headache/Nausea/Vomiting 
� Cerebral Ischaemia/Hallucinations 
� Severe Anaemia (Hb of 10-20) 
� Haemoglobinuria (+ Renal Failure)  
� Hepatomegaly/Splenomegaly 
� Hypoglycaemia/Acidosis 
� Seizures 

� Coma  
� Deaƚh ;FaƚaliƚǇ Raƚe уϮϬй with Treatment; 100% without treatment)(Within hours/days) 
� Treated with Artemisinins ʹ Target Gametocytes in the blood (kills active infection & 

prevents transmission) 
o  ͞Uncomplicated Malaria͟ ;ChronicͿ ʹ With P.Vivax & P.Ovale: 

� Headache 
� Fever, Chills, Sweating 

x NB: Fever may be periodic 

� Muscle Fatigue/Joint Pain. 
� Dry Cough  
� Splenomegaly/Haemolytic Anaemia/Jaundice 
� Nausea/Vomiting 
� (Relapses can occur months/years after exposure ʹ Due to Latent Hypnozoites in Liver) 
� Treated with Primaquine - Targets Hypnozoites in Liver (Which can lie dormant and 

cause recurrences)ÆPreventing recurrence of P Vivax. 
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- Diagnosis: 
o Symptomatic Diagnosis ʹ ;ClaƐƐical SǇmƉƚomƐ н Endemic Aƌea у MalaƌiaͿ 
o Old way - Microscopic Examination of Blood (Thick & Thin Films)(Still highly Effective) 
o New way ʹ RDTs (Rapid Diagnostic Tests) ʹ Antigen Tests Similar to Pregnancy Test. 

- Possible Treatments: 
o Artemisinin (or Derivative = Artesunate) 
o Quinine 
o Chloroquine 

- Disease Prevention: 
o Prophylactic Drugs 
o Mosquito Nets & Repellants  
o Indoor Residual Spraying (Insecticides) in houses. 
o Vector Control (DDT Spraying, Poisoning Breeding Grounds) 
o Public Education about Disease Epidemiology. 
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Approaches to Malaria Control/Eradication: 
- Past Vector Control - DDT Insecticide Spraying 1950-ϳϬ͛s͗ 

o Dramatically Reduced Deaths from Malaria.  
o Hoǁeǀeƌ͕ DTT ƐƉƌaǇing ǁaƐ abandoned in ƚhe ϳϬ͛Ɛ Æ Incidence Rapidly Increased Again. 

o Factors contributing to the increase in malaria since then include: 
� Resistance of Parasites to commonly used anti-malarial drugs 

� Resistance of Mosquitoes to Insecticides 

� Unstable Political and Economic Conditions 

 

- Current Vector Control ʹ (Two Methods): 
o 1. IRS (Indoor residual spraying) 

� Reduces transmission by reducing the survival of malaria vectors entering houses or 

sleeping units. 

� Logistical Difficulties: 

x Cost 

x Labour intensive 

x People get sick of respraying 

o 2. ITN(Insecticide treated Nets)(Because Anopheles Mosquitoes are ͚Night biters͛Ϳ: 
� If used by the total population, have shown to be able to lower transmission by 90%, 

malaria incidence by 50% and all case child mortality by 18 %. 

� Logistical Difficulties: 

x Cost 

x Distribution 

x Nets get holes in them ʹ (need a system to replace them) 

x Need replacement when the insecticides run out. 

x Getting everyone to use them 

- Better Diagnosis - RDT͛s;Rapid diagnostic testsͿ͗ 
o Antigen Tests Similar to Pregnancy Test 

- New Drugs:  
o NB: However Resistance to new treatments already emerging. 

� :. Role of combination of Artemesinins with other anti-malarial drugs (To prevent 

resistance) 

� :. Appropriate use of drugs (To prevent resistance) 

o ;ACT͛sͿ Artemesinin Combination Therapy (Typically synthetic versions: artemether /artesunate) 

ʹ (Based on a Chinese traditional herb) 

� Target the sporozoites (in the blood) rather than the Gametocytes.   

� Very Effective & Rapid Acting 

� Very Safe 

� Combination Therapy (Artemesinin + Traditional Antimalarials) Æ To combat resistance. 
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o Prophylactic Drugs in Pregnancy and Infancy: 
� (Ie. Treating those most at risk in order to reduce morbidity) 

o Prophylactic Intermittent Treatment ʹ (In Pregnancy): 
� NB: Different to Dose given for International Travelers)  

� These are intermittent (Eg. Every 2 months), Full-Dose treatments for high Risk people 

(Pregnant) in Highly Endemic areas. 

x Reduces Maternal Mortality 

x Reduces Infant Mortality 

x Reduces Anaemia and other Complications. 

o Gametocidal Drugs: 
� Artemethers ʹ Taƌgeƚ GameƚocǇƚeƐ in ƚhe blood ;The foƌm ƚhaƚ͛s infective to mosquitoe) 

� (Single Dose Primaquine is also effective) 

o Drugs Targeting Hypnozoites ʹ (in the Liver): 
� Primaquine - Targets Hypnozoites in Liver (Which can lie dormant and cause 

recurrences)ÆPreventing recurrence of P Vivax. 

o Vaccine Development: 
� Some currently in trial phases and offer partial protection: 

x Seem to be showing partial protection, but not total prevention.  

x Short lived nature of natural immunity  

x PaƌaƐiƚeƐ͛ able ƚo mƵƚaƚe 

 

Factors Affecting Management Options: 
x Social: 

o Culture 

o Poverty 

x Environmental: 
o Geography 

o Weather 

x Economic/Political situation: 
o Health care system 

o Availability of medicines 

o Access to care 

o Facilities and staff 

o Investigations 
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Wk 3 IH GLS Lecture: 
Malaria in PNG: Case Study 

 
Patient: 

x 2 old boy, brought in by mother, 

x Lives near large coastal river,  

x Swampy area, 

x Unwell 3/7 with fever, shakes, 

x Now cough, SOB, weak, lethargic 

x Not feeding 

x Lives in grass house, a few hundred metres elevation above the Yuat River in Madang Province 

 
- Very Pale for PNG ʹ Obviously very anaemic. 

x Presenting Complaint 
o High fevers, 3/7 
o Listless, not feeding 
o Now has cough, SOB,  

x Past History 
o Previously well, normal village birth 

o Probable malaria a number of times, treated in village 

o No medications, 

o Had an immunization once at age 6/12 when visiting immunization team came by. 

x Examination 
o Pale, lethargic, looks unwell, 

o Tachypneoic 

o Tender RUQ, probable splenomegaly 

x Investigations: 
o PoƐƐible ƵƐe of RDT͛Ɛ ;Eg͘ The Malaƌia CaƌdͿ bƵƚ unlikely. 

x Differential Diagnosis? 
o Malaria, 

o Malaria, 

o Malaria! 

o NB͗ If iƚ iƐn͛ƚ͕ and ǇoƵ giǀe anƚimalaƌialƐ͕ iƚ doeƐn͛ƚ maƚƚeƌ 

 

o Bacterial infections ʹ (Eg. Meningitis, pneumonia, UTI) 

o Viral infections ʹ (Dengue, other viruses, flu, measles) 

o HIV, AIDS 

o Others ʹ (filariasis? Rheumatic fever?) 

o NB: But if it is one of these͕ iƚ͛Ɛ Ɛƚill noƚ going ƚo maƚƚeƌ aƐ ǇoƵ can͛ƚ ƚƌeaƚ ƚhem anǇǁaǇ͘ 
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Treatment: 
x What would we do in Australia? 

o Admit  

o Blood smears, blood cultures, viral serology,  

o Lumbar puncture? Urine culture? CXR? 

o IV fluids, Antimalarials, IV antibiotics, urgent blood transfusion. 

 

 

x PNG Health Care ʹ Limited: 
o Malaria endemic area 

o Village Aid Post with a small supply of medicines 

o Healƚh caƌe Ɖƌoǀided bǇ ǀillage aide ǁiƚh gƌade ϲ edƵcaƚion and bƌief ͞inƚƌodƵcƚoƌǇ͟ healƚh caƌe 
training 

o What can the village aide do? Not very much. 
� Don͛ƚ haǀe anǇ IVƐ 

� Don͛ƚ haǀe anǇ eƋƵiƉmenƚ 
� May have 1 doctor or nurse. 

 

o Treatment Options: 
� 1. Treat the child in village aide post, with antimalarial medication 

x Probably has chloroquine and fansidar, 

x May have artemether (many have this now) 

� 2. Should you Arrange transfer to nearby health centre? 

x Flight? (In What??) 

x Walking? (3 days walk!) 

� 3. Arrange transfer to District Hospital? 

x (5 days walk) 

x Plane flight, but patient has no money, 

x District hospital may have budget for flights for patients? 

� NB: Without adequate treatment this child will probably die, so we͛d probably just give 
antimalarials and hope for the best. 
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Factors Influencing Treatment: 
- Geography 

o Very steep terrain 

o No roads 

o Very few airstrips 

o Æ Hard to get medications In (Eg. Cold Chain), hard to get Patients Out. 

 
- Access to care 

o Village health facility (Poorly Equipped) 

o Aid Posts (Poorly Equipped)  

� ;MoƐƚ LikelǇ͕ all ƚheǇ͛ll haǀe iƐ an aid ƉoƐƚ and iƚ ǁill be Ϯ daǇƐ ǁalk͘Ϳ 
o Health Centre 

o Hospital (Mostly Fee for Service ʹ Unaffordable) 

 

(This is a typical aid post) 

 

- Weather 
o Rain, Clouds,  

o Lightning 

o Dangerous flying conditions 

o Granito-cumulus (Hail) 

o :. Hard to get Meds In, hard to get Patients Out. 

 

- Facilities and staff 
o Village Aide (Little Training) 

o Nurse (Rare) 

o Doctor (Very Rare) 
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- Investigations 
o Power Microscopes are expensive & :. Rare (EǆiƐƚing micƌoƐcoƉeƐ haǀen͛ƚ been Ɛeƌǀiced and 

many are not functional)  

� Do you have Slides? 

� Do you have Reagents? 

o Even if you have all of the above, do you have a skilled Technician who can recognise malaria. 

o :. In PNG, Malaria is a Clinical Diagnosis. 

 
- Availability of Medicines 

o A major problem 

o HaƐ imƉƌoǀed a loƚ dƵe ƚo ͞AƵƐ Aid͟ 

 
- Poverty 

o Can͛ƚ affoƌd ƚƌaǀel 
o Can͛ƚ affoƌd inǀeƐƚigaƚionƐ 

o Can͛ƚ affoƌd medicineƐ 

o Dependent on existing health care services 

 

 

Summary 
- How do these factors affect the likelihood of adequate treatment? 

o These factors dramatically reduce the likelihood of the kid getting adequate treatment. 

o Without adequate treatment, the child will probably die 

o Therefore, it is attractive to prevent malaria. 

- How can we prevent malaria? 
o Vector Control 

� Mosquito Nets 

� Mosquito Spraying 

o Prophylaxis  

o Treatment ʹ To Prevent Mosquito Infection & Spread of Disease. 
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Wk 4 
Infectious Disease Notes 

Mosquito Borne Infections: (Arboviruses, Malaria and Lymphatic Filariasis) 
 
Epidemiology of vector borne disease ʹ This is VERY IMPORTANT FOR EXAMS: 

x Vector Transmission is dependent on 4 Things: 
– 1. Abundance of Vector: 

- Appropriate Environment & Weather (rain/temp/humidity/etc) 
- Appropriate food sources 
- Eg. Aedes Aegypti – (Require suitable breeding vessels – Ie. Pots, water tanks, gutters) 
- Eg. Aedes Vigilax (the Ross-River Vector) – (Breeds in salt water – Ie. Tidal flats) 
- (јAbundance Æ јProbability of Transmission.) 

– 2. Survival of Vector: 
- Natural Predators? 
- Insecticide Use? 
- Resistance to Insecticides 
- Appropriate Environment (Temp/Humidity/Etc) 
- Food Sources 
- (јSurvival of Vectors Æ јProbability of Transmission) 

– 3. Feeding habits (do they feed on humans or other animals?) 
- Humans and Animals = Reservoir Hosts. 
- If they feed at Night, then Humans who sleep outdoors are at Risk. 
- If they feed only on Animals, (not humans) then there’ll be no Human Disease. 

– 4. Vector competence (ability to infect the host ): 
- (јVector Competence Æ јTransmission of Vector-Borne Disease) 

 
Examples of Vector-Bourne Diseases: 

- Ross River Virus   - Alphavirus - Mosquitoes - Febrile + Rash + Arthritis 
- Barmah Forest Virus  - Alphavirus - Mosquitoes - Febrile + Rash + Arthritis 
- Dengue    - Flavivirus - Mosquitoes - Haemorrhagic Fevers 
- Yellow Fever   - Flavivirus - Mosquitoes - Haemorrhagic Fevers 
- Murray Valley Encephalitis - Flavivirus - Mosquitoes - Encephalitic 
- Japanese Encephalitis Virus - Flavivirus - Mosquitoes - Encephalitic 
- West Nile Virus   - Flavivirus - Mosquitoes - Encephalitic 

 
- Malaria    - Parasite  - Mosquitoes 
- Trypanosomiasis  - Parasite  - Tsetse Flie (African); Kissing Bug (Sth. American) 
- Lymphatic Filariasis  - Parasite - Mosquitoes 

 
OVERVIEW OF IMPORTANT DISEASES THIS WEEK: 

- VECTOR BORNE VIRUSES 
o ALPHAVIRUSES: 

� Æ Febrile Illness + Rash + Arthritis  ʹ (Ross River & Barmah Forest): 
o FLAVIVIRUSES: 

� Æ Haemorrhagic ʹ (Dengue, Yellow Fever) 
� Æ Encephalitic ʹ (MVE, JEV, West Nile) 

- VECTOR BORNE PARASITES: 
o Malaria: 

� P.Falciparum 
� P.Vivax 

o Trypanosomiasis: 
� African TrǇpanosomiasis ;͞African Sleeping Sickness͟Ϳ͗ 
� South American TrǇpanosomiasis ;͞Chagas͛ Disease͟Ϳ͗ 

o Lymphatic Filariasis: 
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The Mosquito: 
x Life-Cycle: 

o 1. Lays Eggs in Water 
� Eggs resistant to dehydration Æ Will hatch after rain after being dry for long time. 

o 2. Eggs Hatch 
o 3. Larvae Æ Pupa 
o 4. Pupa Æ Adult 

  
x Ecology: 

o Eg. Aedes Aegypti & Aedes Albopictus (Dengue Vectors): 
� Urban Environment (Pots/Gutters/Puddles/Around the house) 

 
o Eg. Aedes Vigilax & Culex Annulirostris (RRV, Yellow Fever, MVE, & Barmah Forest Vectors): 

� Open Environment (Marshlands/Swamps/Tidal Flats/Etc) 
� Aedes Vigilax ʹ Breeds in stagnant Salt Water (Mudflats/Mangroves/Tidal Flats/Etc) 
� Culex Annulirostris ʹ Breeds in freshwater pools/ponds/wetlands/lakes/dams/etc) 

 
o Eg. Anopheles & Culex Annulirostris (Wuchereria Bancrofti Vectors): 

� Anopheles - breeds in shaded, heavily vegetated permanent water 
� Culex Annulirostris ʹ Breeds in freshwater pools/ponds/wetlands/lakes/dams/etc) 

 
x Normal Vector-Host Interaction:  

 
o Control Strategies: 

� 1. Break Host-Vector Contact: 
x Eg. Protective Clothing/Insect Repellant 

� 2. Break Host-Pathogen Contact: 
x Ie. Personal Medication/Immunisation. 

� 3. Eliminate The Vector: 
x Ie. Use of Insecticides 
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x ͞Reservoir Host͟-Vector-Human Interaction: 

 
o Control Strategies: 

� 1. Treat Human Hosts 
x Ineffective control strategy – as incidence is maintained by reservoir cycle. 

� 2. Reservoir Elimination: 
x Ineffective – as it is unacceptable to kill all the animal reservoir hosts. 

� 3. **Cycle Separation: 
x Via Personal Protection/Insecticides/Insect Repellant. 

 
x Monitoring Prevalence of Vector Borne Diseases: 

o Monitoring Human Clinical Cases: 
� Ie. Reporting clinical cases to the CDC. 
� (NB: However, this is NOT a sensitive measure of Pathogen Prevalence, since only ≈1/800 

are symptomatic, and the Pathogen may be Well Established in Reservoir Populations) 
x Therefore, you need a more Sensitive system (Ie. One where you’ll definitely find 

disease if it is there) – (Ie. Animal Sentinels or Direct Vector Monitoring) 
o Monitoring Animal Sentinels: 

� Monitoring caged/wild reservoir animals for presence of the Pathogen. 
� (NB: Mosquito must feed from Both Humans & Animals for this system to be effective) 

o Monitoring Vectors: 
� Catch vectors and Check for presence of the Pathogen. 
� This is a good Direct way of assessing presence of Pathogen. 

 
 
  

www.regentstudies.com

www.regentstudies.com


VECTOR BORNE VIRUSES 
 
͞Arboviruses͗͟ 

x A group of viruses which are ͞Biologically Transmitted͟ between hosts by biting arthropods  
o (“Arthropod-Borne” Viruses) 
o Arthropods = Invertebrate animals with exoskeletons (Incl. Insects/Spiders/Crustaceans) 

x NB: Biological Vs. Mechanical Transmission: 
o (Biological Transmission ʹ Involves Infection of The Vector Æ Intermediate 

development/replication of the pathogen occurs inside the Vector)  
o (Mechanical Transmission – NO Infection of the Vector & NO development/replication of the 

pathogen in the Vector – Ie. The Vector is simply a vehicle) 
 
Reservoir Hosts: 

x Natural reservoirs = Animals, Birds and Reptiles. 
x NB: Man is only infected by insects which normally bite other species. 

o Although, Some man to man transmission occurs 
 
Viral families 

- ALPHAVIRUSES: 
o Æ Febrile Illness + Rash + Arthritis  ʹ (Ross River & Barmah Forest): 

- FLAVIVIRUSES: 
o Æ Haemorrhagic ʹ (Dengue, Yellow Fever) 
o Æ Encephalitic ʹ (MVE, JEV, West Nile) 

 
The 3x Disease Syndromes: (NB: Some overlap) 

x 1. Febrile illness (Fever) (+ Rashes and Arthritis): 
o (Ross River Fever/Barmah Forest) 
o (NB: ALL ARBOVIRUSES Æ Fever) 

x 2. Haemorrhagic Fevers: 
o (Dengue/Yellow Fever) 
o ÆInitial Febrile Period; Then Bleeding into Skin/Mucus Membranes ÆHigh Mortality Rates 

� Sometimes Haemorrhage from Body Orifices 
� Can be Haemorrhagic Rashes 

o Can ÆThrombocytopaenia (As a result of Disseminated Intravascular Coagulation) 
x 3. CNS Infection (Encephalitis): 

o (Murray Valley Encephalitis/Japanese Encephalitis/ West Nile) 
o Virus invades CNS during initial Viraemia ÆNeurons are lysed 
o ÆFebrile Illness followed by Neck Rigidity, Convulsions and Disturbances of Consciousness 

� ÆSequelae include motor, sensory and psychological defects 
 
Pathogenesis and Immunity: 

x Pathogenesis: 
o 1. Bite of an arthropod Æ Infection 
o 2. Virus may replicate in the endothelium and lymphatics 
o 3. Viraemia and infection of Target Organs Æ Fever and malaise (Often due to cytokines) 

x Immunity: 
o Immunity to Viral Infections is Cell Mediated (Tc-Cells, NK-Cells) 
o Immunity to Viral Re-Infection is via Humoral Response (Antibodies & Complement) 

� Prevent Re-Infection by neutralising free viruses in blood & preventing Fusion with Cells. 
x Humans are Often ͞Dead End Hosts͟ for Arboviruses: 

o This means that the infection is eliminated by the human host before it has a chance to be 
spread to other hosts. 
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Control Measures for Arboviruses: 
x 1. Eradication of vectors:  

o Especially those with an urban man made habitat 
x 2. Vaccination for the humans: 

o An attenuated yellow fever vaccine 17D is effective for yellow fever 
o Dengue vaccines are being developed 
o Vaccines against Japanese encephalitis and other encephalitis viruses are recommended in 

endemic areas 
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ALPHAVIRUSES: 
 
ÆFebrile + Rash + Arthritis ʹ (Ross River & Barmah Forest): 

- 1. Ross River Virus (RRV) 
o Causative Organism: 

� Ross River Virus 
� (RRV is an Alphavirus) 

o Vectors: 
� Aedes Vigilax ʹ Breeds in stagnant Salt Water (Mudflats/Mangroves/Tidal Flats/Etc) 
� Culex Annulirostris ʹ Breeds in freshwater pools/ponds/wetlands/lakes/dams/etc) 

 
o Reservoir Hosts: 

� Kangaroos & Wallabies 

 
 

o Symptoms: (Similar to “Barmah Forest Disease”) 
� 95% Polyarthritis in small, joints, fingers, hands, feet & wrist. 
� 30-50% suffer fever  
� Maculopapular Rash (Red/Raised – but not itchy) 
� Arthralgia (sore joints) 
� Nausea, myalgia, anorexia & lethargy 
� Symptoms can last from 30 weeks to 2 years. (Esp. Arthritic Symptoms) 

o Infections are Epidemic/Seasonal:  
� Seasonal Rainfall (affects breeding environment of vector) 
� Lunar influences on the tides Æ flooded marshlands (affects breeding environment of 

vector) 
� Temperature & Humidity changes  
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- 2. Barmah Forest Virus: 
o (Similar Symptoms to Ross River Virus) 
o NOTIFICATION RATE OF BFV INFECTION IN 1996 

 
 

o NOTIFICATION RATE OF BFV INFECTION IN 1996 

 
Late summer ʹ Majority of infections 
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FLAVIVIRUSES ʹ (Dengue, Yellow Feve; MVE, JEV, West Nile): 
(NB: Flaviviruses have common Epitopes and are hard to differentiate Serotypes Via ELIZAs) 

 
Æ Haemorrhagic Flaviviruses ʹ (Dengue, Yellow Fever) 

1. Dengue Virus: 
o Causative Organism: 

� Dengue Virus (A Flavivirus) 
� 4x Serotypes: 

x (Ie. Different epitopes on the envelope Æ Specific for adaptive responses) 
o Vector: 

� Aedes Aegypti 
x Urban Environment (Pots/Gutters/Puddles/Around the house) 
x Infective Vector radius of ~200m from breeding ground. 

 
o General: 

� It is Extremely Common 
� Its Incidence is Increasing 

o Presentation: - (NB: Most present Before Immune Response) 
� Typical Presentation: 

x Fever & Malaise (Death warmed up/“Breakbone Fever”) 
x Polyarthritis (Muscle & Joint Pain) 
x Haemorrhagic Rash  

� Dengue Haemorrhagic Fever (DHF): 
x Severe Bleeding 
x Leaky Capillaries 
x Shock  

� Children may suffer from Dengue Haemorrhagic Shock Syndrome (DHSS)(DSS): 
x A result of Immune Enhancement due to a Second Infection with a different 

Serotype. 
� (The Dengue Pyramid): 

x Some infected will be Sub-Clinical. 
x Most infected will be Clinically Obvious 
x Some will have Dengue Haemorrhagic Fever (DHF) 
x A few will have Dengue Shock Syndrome (Rare, but high mortality rate) 
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o Pathophysiology: 
� ÆDengue Haemorrhagic Fever (DHF): 

x 1. Primary Infection ÆProduction of Antibody to Non-Neutralising Epitopes  
x 2. Secondary Infection ÆBinding of Ab to Non-Neutralising Epitopes ÆјFc-

Mediated Uptake of Dengue Virus by Macrophages. 
o 3. ÆActivated Macrophages ÆMassive Cytokine Production (Esp. TNFα, 

TNFβ and IFNγ) 
o 4. Cytokines + Complement Æ јVessel Permeability Æ Vascular 

Leakage & Haemorrhage 
� ÆDengue Shock Syndrome (DSS): 

x Due to Immune Enhancement following a second infection with a different 
Dengue Serotype. 

x Secondary InfectionÆBinding of Ab to Non-Neutralising Epitopes ÆјFc-
Mediated Uptake of Dengue Virus by Macrophages. 

o ÆActivated Macrophages Æ Massive Cytokine Production (Esp. TNFα, 
TNFβ and IFNγ) 

o Cytokines + Complement Æ јVessel Permeability Æ Vascular Leakage 
& Haemorrhage Æ If Severe ÆSHOCK! 

o Disease Progression & Diagnostic Tests: 
� - (NB: Most present Before Immune Response) 

x NB:Early negative serology is irrelevant because there may not be antibodies yet. 
x NB: Also difficult to distinguish between Antibodies against different serotypes.  

� *- Dengue Non-Structural Protein 1 (NS1) (detected via ELISA)  
x RDT͛s Available͘ 

� - High IgG Titre to Flaviviruses 
� - Dengue Virus Antigens (detected via PCR) 
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o Epidemiology & Transmission: 
� Endemic and epidemic where vectors present: 

x Vector = Aedes Aegypti (Mosquito) 
o Urban Environment (Pots/Gutters/Puddles/Around the house) 
o Infective Vector radius of ~200m from breeding ground. 

x Reservoir Host = Monkeys 
� Events Leading to Dengue Epidemic: 

x 1. Viraemic Individual 
x 2. Community must have Aedes Aegypti 
x 3. Extrinsic Incubation Period (Time from infection of vector, to when it can 

transmit it to others) 
x 4. Intrinsic Incubation (Time from infection of human host, to onset of 

symptoms) 
x 5. First Cases 
x (NB: Cycle takes 13-21 Days ʹ Hence it may take several weeks for a Dengue 

Outbreak to be recognised in Townsville) 

 
o Treatment: 

� Fluid therapy  (usually very effective) 
� (Avoid Aspirin or Brufen ʹ Ie. Stuff that makes bleeding worse) 
� NO Vaccines present. 
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2. Yellow Fever: 
o Causative Organism: 

� Yellow Fever Virus (A Flavivirus) 
o Vector: 

� Aedes Aegypti 
x Urban Environment (Pots/Gutters/Puddles/Around the house) 
x Infective Vector radius of ~200m from breeding ground. 

o Pathophysiology: 
� Virus Infects Viral Organs (Especially the Liver): 

x ÆLiver Necrosis ÆJaundice  
� The virus also damages the kidney and heart. 

o Presentation: 
� Characterised by Jaundice 
� High case fatality rate 

o Transmission  
� Urban cycle: 

x Requires man to man transmission 
� Sylvatic cycle: 

x  Involves other animals/environment (Esp. monkeys) 
 

o GLS: What are the factors that make Townsville a potential site for an outbreak of yellow 
fever?  

� Transmission by Aedes Aegypti (Present in Townsville) 
� Townsville has heavy wet-seasons Æ Puddles, Stagnant water around the house (Perfect 

Breeding Grounds for Aedes Aegypti). 
� What might be important factor in ensuring that this does not happen? 

x Removing Breeding Grounds for Aedes Aegypti.  
x Mosquito Nets & Spray 
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Æ Encephalitic Flaviviruses ʹ (MVE, JEV, West Nile): 
- 1. Murray Valley Encephalitis: 

o Causative Organism: 
- Murray Valley Virus 
- (A Flavivirus) 

o Vector: 
- Culex Annulirostris ʹ Breeds in freshwater pools/ponds/wetlands/lakes/dams/etc. 
- (Reservoir Host = Water Birds) 

 
o Potentially Fatal CNS infection:  

- Virus crosses the Blood Brain Barrier during initial Viraemia 
x Æ CD8-Tc-Cells invade the CNS Æ Attack infected Glial Cells Æ Damages brain.  

- NB: Knockout Mice with No Cell-Mediated Immunity (Tc-Cell Cytotoxins: 
Perforins/Granzymes), do not get Encephalitis associated with Infection. Why? 

x Lack of CD8-Tc-Cell Cytotoxic Enzymes Æ No cytotoxicity  of Tc-Cells Æ No cell-
mediated damage of Virally-Infected Glial Cells in the brain Æ NO Encephalitis. 

o Presentation: 
- Fever 
- Headaches 
- Nausea & Vomiting 

o Severity of brain damage varies: 
- Complete Recovery 
- Mild Residual Neurological Symptoms 
- Severe Neurological Damage 
- Death 

o Prognosis of Encephalitis: 
- ~20% fatal 
- ~50% of survivors have significant neurological disabilities 

o Distribution in Australia: 
� Requires Culex Annulirostris (Which breeds in freshwater/ponds/etc) 
� Endemic in Wet, Tropical Areas of the Northern Territory: 

x Eg. Kimberly 
� (Epidemic in NQ & Murray Valley) ʹ An Epidemic Requires: 

x Very wet summer 
x Massive growth of the organism 
x Susceptible individuals & reservoir & amplificatory hosts & Migratory Birds 
x Continuous channels of water  
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- 2. Japanese Encephalitis Virus: 
o Epidemiology: 

� Leading cause of encephalitis in SE Asia  
� Majority in China 
� Mainly in children 
� Primarily a rural disease 

o Prognosis of Encephalitis: 
� ~20% fatal 
� ~50% of survivors have significant neurological disabilities 

o Transmission: 
� Mosquito = Vector 
� Bird & Pigs = Amplifier Hosts 

 
 

- 3. West Nile Virus: 
o West Nile virus has recently been introduced into the USA 
o It has spread from New York to most of USA 
o The implications for introduction into Australia are interesting 
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VECTOR BORNE PARASITES: (Malaria, Trypanosomiasis, Lymphatic Filariasis): 
 
Introduction: 

x Major cause of mortality in developing world 
o Plasmodium (Malaria) 
o Trypanosomes (Trypanosomiasis) ;African Sleeping Sickness Θ Chaga͛s DiseaseͿ 

� In Africa and South America 
o Filarial Worms (Lymphatic Filariasis ʹ Nematode infection of lymph vessels) 
o Leishmania (Leishmaniasis) 

� Asia / Africa / Americas 
 
Blood Borne Parasites: Australia 

x None are Endemic in Australia 
x Neighboring Countries are Endemic for: 

o Malaria &  
o Lymphatic Filariasis 

x Poses concern for Travel medicine! (Most of these that present in Australia are imported) 
x Hospitals in urban, developed cities must be on Guard 
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Malaria 
x Organism: 

o Plasmodium 
o (Protozoan Intracellular Parasite) 
o Widespread in Tropical & Subtropical regions. 
o 5 Species: 

� Plasmodium Falciparum (Most Serious) (Not Persistent in Liver)(80% of Cases) 
� Plasmodium Vivax  (Less Serious) (Persistent in Liver) 
� Plasmodium Ovale (Less Serious)  (Persistent in Liver) 
� Plasmodium Malariae (Less Serious)  (Not Persistent in Liver) 
� (Plasmodium Knowiesi ʹ Mostly A Zoonosis in Monkeys) 

x Vector: 
o Anopheles Mosquito: 

� (A Night Biter) 
� Breeds in shaded, heavily vegetated permanent water 

x Two Patterns of Transmission: 
o 1. Stable Transmission: 

� Constant Endemic Rates. 
o 2. Unstable Transmission: 

�  – Periodic Epidemic Outbreaks  
x Life-Cycle: 

o Infected By the bite of a female Anopheles Mosquito. 
� 1. Bites an Infected Person (Blood contains malaria Gametocytes) 
� 2. Gametocytes develop in the Anopheles Mosquito Æ Oocysts in the Gut Wall. 
� 3. Oocysts rupture Æ Sporozoites Released Æ Migrate to Mosquito’s Salivary Glands 
� 4. Sporozoites are injected in the Anopheles MosqƵito͛s Saliva Æ Into the Human Host. 
� 5. Sporozoites in Bloodstream Æ Infect Liver & Multiply Æ Thousands of Merozoites. 
� 6. Merozoites lyse Hepatocytes Æ Infect RBCs & Multiply 
� 7. Merozoites Æ Form Gametocytes Æ Sucked up by Anopheles Mosquito. 

o (NB: Extrinsic Incubation period ≈14 Days – Before Reinfection can occur) 
o NB: Plasmodium Vivax ʹ Can Produce Recurrent Infections: 

� It can stay dormant inside hepatocytes and recrudesce at later stages. 
� Some of the sporozoites remain in a dormant, hypnozoite stage for weeks or months. 
� Even if you eliminate all Vivax from the blood, there may still be cycling in the liver. 
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x Pathogenesis: 
o RBC Invasion and Lysis Æ 

� Release of Pyrogens Æ Fever 
� Extravascular haemolysis – (in spleen) 

x Haemoglobinuria 
x ÆAnaemia 

� Headache 
o RBCs Become Sticky to Avoid Phagocytosis in the SpleenÆ 

� Adherence of RBCs to Capillaries Æ Blocks Capillaries Æ Tissue Hypoxia Æ Multi-Organ 
Failure (brain/kidneys/liver/etc) 

� May alter blood/brain barrier permeability Æ Malarial Encephalitis. 
o Cytokine induction 

� TNF Æ Tissue damage 
o Immune Complex Deposition(Type III Hypersensitiviy): 

� Glomerulonephritis 
� Arthritis 

x Genetic Protection Against Malaria: 
o Sickle Cell Trait (heterozygotes) is Protective from Malaria: 

� In a Sickle Cell carrier, Infected Sickle RBCs rupture prematurely Æ Plasmodium is Unable 
to Reproduce 

� љO2 Æ љPlasmodium Growth  
� јMacrophage Phagocytosis of the Infected Sickle Cells (Eliminates the parasites in the 

sickle cell population) 
o Others: 

� Lack of the Duffy Antigen (A RBC surface receptor which makes a RBC susceptible to 
P.Vivax) 

� G6-phosphate dehydrogenase deficiency 
� Thallasemias  

x Immunity to Malaria: 
o Immunes: 

� After Repeated exposure over many years in an endemic area 
� ÆMalaria episodes are brief and rarely severe 

o Non-immunes: 
� Infants/children 
� Travellers from non-malarious areas 
� ÆVery symptomatic 
� ÆSusceptible to severe, life-threatening malaria 

o Loss of Immunity to Malaria: 
� Pregnant women 
� Previously immune residing outside of endemic areas 
� Æalso susceptible to severe, life-threatening malaria 
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x Presentations: 
o (The Common Symptoms): 

� Episodic Fever (6-8hrs) – Due to consecutive Waves of Merozoites Escaping from RBCs & 
Reinfecting Other RBCs.  

x May be ͚Tertian͛ (Every 2nd day) 
x May be ‘Quartan’ (Every 3rd day) 

� Vomiting/Headache/Diarrhoea 
o ͞Complicated Malaria͟ ;AcuteͿ ʹ Exclusively by P.Falciparum (80% of Cases; 90% of Deaths): 

� Severe Anaemia (Hb of 10-20) 
x Haemoglobinuria (+ Renal Failure)  

� Cerebral Ischaemia 
x Hallucinations 
x Seizures 
x Coma  

� Hepatomegaly/Splenomegaly 
� Hypoglycaemia/Acidosis 
� Death (Fatality Rate ≈20% with Treatment; 100% without treatment)(Within hours/days) 

x NB: Falciparum can kill very quickly (within 1 day of symptoms) if not treated. 
x :. Fever in a Returned Traveller (despite mild symptoms) must be taken 

seriously. 
� Treated with Artemisinins – Target Gametocytes in the blood (kills active infection & 

prevents transmission) 
o  ͞Uncomplicated Malaria͟ ;ChronicͿ ʹ With P.Vivax & P.Ovale: 

� Muscle Fatigue/Joint Pain. 
� Dry Cough  
� Splenomegaly/Haemolytic Anaemia/Jaundice 
� (Relapses occur months/years after exposure – Due to Latent Vivax Hypnozoites in Liver) 
� Treated with Primaquine - Targets Hypnozoites in Liver (Which can lie dormant and 

cause recurrences)ÆPreventing recurrence of P Vivax. 
 

x Diagnosis: 
o ELISA / Immuno –chromatography (Detect Antigens or Antibody) 
o PCR (genome detection) 
o Blood film (The Mainstay): 

 
� Thick Film: 

x Used to ID (non-specific) 
x More blood = More sensitive 

 
� Thin Film: 

x Used to specify 
x Less Blood = less sensitive 
x Reveals: 

o Red cell morphology 
o Parasite morphology 

 
Vivax    Falciparum 
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x Treatment: 
o Cloroquine 
o (+ Primaquine if P.Vivax – Kills Hypnozoites in Liver) 

� (NB: Primaquine is Contraindicated in G6P-Deficiency; can Æ RBC Haemolysis) 
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Trypanosomiasis: 
- African Trypanosomiasis ;͞African Sleeping Sickness͟Ϳ͗ 

o Causative Organism: 
� Trypanosoma brucei  

o Vector: 
� Tsetse Fly. 

o Transmission: 
� Mechanically Transmitted – (Ie. NO Infection of the Vector & NO 

development/replication of the pathogen in the Vector – Ie. The Vector is simply a 
vehicle) 

 
o Presentation: 

� A Cutaneous Condition: 
x Erythema 
x Oedema 
x Angioedema 

o Trypomastigotes of Trypanosoma brucei: 
� (Trypomastigotes = “Developmental stage of Trypanosomatidae living mostly free in the 

blood of vertebrate hosts.”) 

 
 

- South American Trypanosomiasis ;͞Chagas͛ Disease͟Ϳ͗ 
o Causative Organism: 

� Trypanosoma cruzi  
o Vector: 

� Reduviid bug (the kissing bug – in thatched roofs) 

 
o Presentation: 

� A Cutaneous Condition: 
x Erythema 
x Oedema 
x Angioedema 

o Trypomastigotes of Trypanosoma cruzi: 
� (Trypomastigotes = “Developmental stage of Trypanosomatidae living mostly free in the 

blood of vertebrate hosts.”) 
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Lymphatic Filariasis: 
x Causative Organisms: 

o Wuchereria Bancrofti (A Human Filarial Nematode) 
o Live in Lymphatics + Nodes 
o Active in bloodstream after 10PM (since its Vector – Anopheles – is a Night Biter) 

x Transmission & Vector: 
o Mosquitoes: (Night Biters) 

� Anopheles - breeds in shaded, heavily vegetated permanent water 
� Culex Annulirostris ʹ Breeds in freshwater pools/ponds/wetlands/lakes/dams/etc) 

o Periodic Parasitaemia Corresponds with the Feeding Habits of their Vector: 
� Eg. Anopheles – A Night Biter 
� If you take a peripheral blood sample at midday – you won’t see anything 
� You need to take peripheral blood at night  

x Lifecycle: 
o Adults in Lymphatics Æ Release Baby Worms (Microfilaria) 
o Microfilaria Æ Sucked up By Mosquito Æ Develops inside mosquito 
o New Host Next Bite. 

 
x Pathogenesis & Presentation: 

o Filarial Nematodes living in the hosts lymphatic system Æ Extensive Lymphatic Damage 
o Suppress Immune System: 

� Decreased MHC-II Processing 
� Inhibit Neutrophil Proteases 
� Downregulate inflammatory responses  
� Æ јSusceptibility to other diseases + Recurrent Infections:  

x (Eg. TB/other intracellular pathogens) 
o Can clog up Lymphatics & cause Reactive Changes in Lymph NodesÆ  

� Can ÆOedema Æ Elephantiasis 

 
x Diagnosis: 

o Via Microscopy  
o Or ELISA (Ag. Detection) 
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Onchocerciasis ;͞River Blindness͟Ϳ͗ 
x Causative Organism: 

o Onchocerca volvulis 
x Vector: 

o The Biting fly  
x Can occur in the back of the eye Æ Press on optic nerve Æ blindness 
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INFECTIOUS DISEASE HEALTH Pathology: 

MYCOBACTERIUM 

 

PULMONARY TUBERCULOSIS: 
- Aetiology: 

o Infection with Mycobacterium Tuberculosis (An Acid-Fast Bacilli) (Droplet Transmission) 
- Pathogenesis: 

o Pulmonary Tuberculosis: 

� M.Tuberculosis Inhaled Æ Reaches Alveoli  
� Æ Invade & Replicate within Alveolar Macrophages 

� (3wks Later) T-Cell Sensitization Æ Chronic Hypersensitivity reaction to TB Antigens. 
x Th-Cells Secrete IFNy Æ Activate Macrophages Æ Caseating Granulomatous 

Inflammation 

 
o Miliary Tuberculosis: 

� M.tuberculosis overrun draining Lymph Nodes and enter the Circulation. 
� Organisms are ‘seeded’ back into the lung Æ Forming Many lesions 
� Miliary lesions Coalesce & Erode the lung parenchyma Æ Pleural Effusion/Haemoptysis/ 

Empyema. 
- Morphology: 

o Typically Affects Upper Lung Lobes First 

o Caseating Granulomas (Pulmonary or Miliary/Systemic) 
� Nodular, Cavitating, Fibrosing  
� T/B-Lymphocytes, Macrophages, Langerhan’s Giant Cells Θ Fibroblasts 

� Caseating Necrosis (looks like soft, white cheese) 
� Rim = Fibroblastic + Lymphocytes 

� Centre с Multinucleated Langerhan’s Giant Cells 

o Ghon Focus: 

� 1-1.5cm area of Gray-white inflammation with consolidation. 
� Central Caseous Necrosis 

o Ghon Complex:  

� Ghon Focus + Nodal Involvement 
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- Clinical Features: 

o May be Asymptomatic/Latent. 
o Classic Symptoms: 

� Chronic Cough 

� Fever, Night Sweats 

� Weight Loss 

� Pleuritic Chest Pain 

� Cavitation & Erosion can Æ Pleural Effusion &/or Haemoptysis 

� Extrapulmonary Symptoms ʹ Depend on the Organ Affected. 
o Miliary Tuberculosis: 

� M.tuberculosis overrun draining Lymph Nodes and enter the Circulation. 
� Organisms are ‘seeded’ back into the lung Æ Forming Many lesions 
� Miliary lesions Coalesce & Erode the lung parenchyma  

o Diagnosis: 

� Mantoux Test (Tuberculin Test):  

x Intradermal Hypersensitivity test to injected PPD (Purified Protein Derivative) 
x Only works after 2-4wks post infection; but once infected, will be positive for life. 
x Signifies T-Cell Sensitivity to Mycobacterial Antigens. 

 
� CXR: 

x Upper Lobe Consolidation  
x “Ghon Focus͟ - уϭ.ϱcm area of gray-white inflammation with Caseous Necrosis 

 
� Serology: 

x PCR Amplification (Much more sensitive) 
� Microscopy: 

x Acid-Fast Sputum Smears 

x Culture & Sensitivity 

o Treatment: 

� Combined Antibiotics  
x Pyrazinamide 

x Ethambutol 
x Isoniazid 

x Rifampicin. 
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INTESTINAL TUBERCULOSIS: 

- Aetiology: 

o Reactivation of Primary Mycobacterium tuberculosis (Typically from Pulmonary TB). 
o Typically in Immunocompromised (HIV/Drugs) 

- Pathogenesis: 

o Spread/Reactivation of Tuberculosis: 
� (i) hematogenous spread from the primary lung focus  
� (ii) ingestion of bacilli in sputum from active pulmonary focus; 
� (iii) direct spread from adjacent organs;  
� (iv) through lymph channels from infected nodes. 

- Morphology: 

o Mesenteric Thickening 

o Lymphadenopathy 

o Ulceration of Transverse Colon  
o Multiple Granulomas in Lymph Nodes or Below Ulcers 

o Fibrosis, Thickening and Stricturing of the bowel wall 
- Clinical Features: 

o Symptoms/Signs: 

� **Fever + Night Sweats 

� **Weight Loss 

� *Ileocaecal Area is most commonly affected Æ RIF Abdominal Pain, Palpable Masses 

� Generalised Peritonitis  
� Anaemia 

� Obstruction 

o Diagnosis: 

� Histology & Culture 

� CXR (50% have evidence of Pulmonary TB) 
o Treatment: 

� Combination Antibiotics: 

x Rifampicin 

x Isoniazid 

x Pyrazinamide 

x Ethambutol 

   
  

www.regentstudies.com

www.regentstudies.com


LEPROSY: 

x Organism: 
o Mycobacterium leprae 

x Pathogenesis: 
o Chronic disease of skin and nerves  

x Presentation: 
o Some skin lesions of leprosy can look like dermatophytosis 
o Decreased sensation and no sweating  
o Lesions can be: 

� Depigmented or Reddish/Copper-coloured  
� flat or raised  
� do not itch/hurt  
� Can appear anywhere. 

x Differential Diagnoses: 

o Birthmark 

o Vitiligo 

o Contact Dermatitis 

o Lichenoid Dermatitis 

o Tinea Versicolor 
x Diagnosis Of Leprosy: 

o Clinical 

� Skin lesions 
� Thickening of cutaneous nerves 
� Loss of sensation 

o Split Skin Smears 

� Acid fast bacilli (AFB) 
o Biopsy 
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MYCOBACTERIUM ULCERANS: 

x Organism: 
o Mycobacterium ulcerans 

x Epidemiology: 
o Occurs in Mossman / Cooktown area 

x Pathophysiology: 
o Chronic ulcerative disease of skin and subcutaneous tissue (Buruli ulcer) 
o Probably starts from minor trauma 

x Presentation: 
o Ulcers are always much smaller in area than subcutaneous infection underlying them 
o Usually not painful 

 
x Diagnosis: 

o Clinical 
o Swab for AFB,  culture and PCR 
o Skin biopsy 

x Treatment: 
o Surgical resection 
o Intravenous amikacin + oral rifampicin + oral clarithromycin or azithromycin  
o Local heat 
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Week 9 
Infection, Inflammation & Immunity Notes 

Other Tropical Diseases 
Overview: 

- Bacterial: 
o Tuberculosis 

o Melioidosis 

- Protazoan: 
o Malaria (Plasmodium Vivax) 

o Giardia 

o Toxoplasmosis (Toxoplasma Gondii) 

- Metazoan: 
o Helminths (NB: Schistosomiasis is mentioned separately in another document) 

o Filarial Worms 

 

Tropical Diseases: 
Bacterial: 

- Tuberculosis: 
o Bacterium: 

� Mycobacterium Tuberculosis. 
� Aerobic 
� Non-Motile 
� Live Intracellularly (Inside Macrophages) 
� Wax-like coating on Cell Surface  

x (Consists of High-Molecular-Weight Fatty Acids ;͚MǇcolic Acids͛Ϳ) 
� Is Neither Gram Positive Or Negative. 

x Instead, Ziehl-Neelsen Sƚaining ;or ͚Acid-Fasƚ͛ Staining) is used. 
x Æ Red, Rod-Shaped. 

� NB: No known Toxins or Proteolytic Enzymes Æ All ͚damage͛ is due to host immune system. 
� ONLY infects Humans.  

o Infection - Via Droplet-Transmission: 
� Primary Infection: 

x 1. Inhalation of Bacteria Æ Deposit in Alveoli Æ Alveolar Macrophages (1st Target). 
x 2. Infection is then established in the draining Lymph Nodes (2nd Target). 
x 3. 5% of cases Disseminate Æ Cause Miliary (Blood-borne) Disease. 
x NB͗ TǇpicallǇ leads ƚo formaƚion of a ͞Gohn Complex͟ ʹ A calcified lesion in the lung. 

� Secondary/Post-1o Infection (Ie. Reactivation): 
x Reactivation of a Latent TB Infection. 
x Typically due to Immunocompromise.  

o (HIV, Old age, Malnutrition, Aolcohol, Immunodeficiency, corticosteroids) 
x NB: Typically Presents as Cavitation in Apex of the Lung, with Caseous Necrosis. 

� NB: HIV (Immunocompromise) Æ јSusceptibility. 
� NB: Growth is Slow (4-6 weeks) ʹ Reaches an Equilibrium between Bacterium & Host. 
� NB: Multi-Drug Resistance is a big problem. 
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o Symptoms = Pulmonary Disease  
� Latent TB: 

x No Symptoms 
� Early Stages:  

x Fevers 
x Weight Loss 
x Chronic Cough 
x Sputum (phlegm)  
x Haemoptysis (Coughing up blood) 
x Night Sweats. 

� Terminal Stages: 
x Severe Lung Damage 
x Septicaemia  
x Some Spread to Other Organs. 

o TB Meningitis 
o TB Osteomyelitis 
o TB Arthritis 
o TB Lymph Node Infection 

o Mechanics of Disease – Granuloma Formation: 
� Most of the Tissue Damage is by the Immune System: 

x Macrophages secrete lots of Proteases Æ Breaks down Extracellular Matrix. 
o Ælots of Caseous Necrosis 

x Extensive damage Æ Result = Many Massive Cavities within lung. 
o Impaired Gaseous Exchange 

x Granulomas may burrow into Major Blood Vessels Æ Haemoptysis Æ Death. 
� Bacteria form Granulomas in lung tissue – Consist of: 

x Central Caseous Necrosis 
x Gianƚ MƵlƚinƵcleaƚed ͚Langhan͛s͛ Cells͘ 
x Epithelioid Cells (Macrophage-derived cells with an epithelial-like phenotype) 
x T-Cells & Fibrous Tissue Surround the Granuloma. 
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o Immune Mechanisms Against Tuberculosis: 
� Phagocytosis – By Macrophages: 

x TLRs on Macrophages recognise PAMPs on TB Æ  
o Phagocytosis 
o Release of Pro-Inflammatory Cytokines. 

� Complement Activation: 
x Alternate Pathway 
x ÆOpsonisation of bacteria for Phagocytosis. 

� CD4-T-Cells: 
x Æ Help Activate Macrophages Via IFN-ɶÆ Kill Intracellular TB. 
x Æ Help Activate B-Cells Æ Produce Antibodies against Extracellular TB.  

o NB: Antibodies play NO role in immunity against TB. 

x Æ Help Activate CD8-T-Cytotoxic cells Æ Kill infected Cells (incl. Macrophages) 
o Evasion of Immune Mechanisms by Tuberculosis: 

� TB inhibits Fusion of Lysosome with Phagosome. 
� TB is Resistant to Lysosomal Enzymes (& Oxidative Killing) 
� TB can Escape from Phagosome into Macrophage Cytoplasm. 
� Binds to TLR-2 (Instead of TLR-4) on Macrophages Æ Secretes IL-10 (An Anti-inflammatory) 

o Diagnosis: 
� Sputum Microscopy (NB: Not definitive) 
� Culture of Sputum Æ Detection of TB Bacteria in Sputum. (Takes Ages ʹ Poor test) 
� PCR-Amplification of sputum samples (Detects Tuberculosis genes ÆDefinitive) 
� Quantiferon-TB Assay: 

x Addition of TB-Antigens to a Whole-Blood sample. 
x Samples ǁiƚh MemorǇ LǇmphocǇƚes ǁill shoǁ Secreƚion of IFNɶ͘ 

� Mantoux Test: 
x Subcutaneous introduction of TB Antigen Æ Look for Visible Lesion within 3days: 

o Lesion = Positive Mantoux ʹ (Suggests pre-exposure to TB & presence of 

memory T-Cells in tissues) 
o No Lesion = Negative Mantoux. 

  
o Treatment: 

� BCG Vaccine: 
x (Attenuated strain of M.Bovis ʹ ͚coǁ TB͛Ϳ 
x RedƵces risk of all forms of TB bǇ у ϱϬй͘ 
x Often given to young children in places of Endemic TB. 

� Combined Antibiotic Therapy: 
x TB requires Long Courses of Treatment (6-24mths) 
x Multiple Antibiotics are used to prevent Resistant Strains. 
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- Melioidosis: 
o Bacterium – “Burkholderia Pseudomallei”: 

� Bacterium that lives in Soil & Water ʹ Only In Tropics 
� Intracellular 
� Gram Negative 
� Resistant to some antibiotics. 

o Mode of Infection: 
� Ingestion 
� Open Wound 

o Symptoms: 
� Most infections: 

x Asymptomatic. 
� Some Infections – Fatal!: 

x Fever, Pain, Cough 

x Pneumonia 
x Systemic Abscesses  
x If Septic Æ Sore throat/Fever/Headaches/Chest Pain/Upper Quadrant Abdo.Pain 

x Æ Death. 

� Chronic: 
x Chronic Skin Infection 

x Skin Ulcers 

x Lung Nodules 

x Chronic Pneumonia  
o Immune Mechanisms Against Melioidosis: 

� (Pseudomallei lives Intracellularly ʹ determines Immune Mechanisms) 
� - Cell-Mediated Immunity = Most Important: 

x Macrophages ʹ (NB: Bacteria can survive within macrophages) 
x CD4-T-Helper Cells – Activate Macrophages to kill intracellular bacteria. 
x CD8-T-Cytotoxic Cells – Recognises & Kills Infected Cells  

� NB: Humoral Immunity is Ineffective. 
o Evasion of Immune Mechanisms by Melioidosis: 

�  
o Diagnosis: 

� *Culture Samples ʹ (Definitive Diagnosis) 
� Serological (Immunofluorescence/Monoclonal Antibodies/Agglutination Tests) 

o Treatment: 
� NB: Organism is resistant to Broad Spectrum Antibotics. 
� Long-Course Antibiotic Therapy. 
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- Meningococcal Disease: 
o Bacterium – “Neisseria Meningitidis”: 

� Extracellular 
� Gram Negative Aerobic Bacteria 
� Humans are the Only Host. 
� Colonises the Nasopharynx 
� 6 Important ‘Serotypes’: 

x A, B, C, Y, W135 & X. 
o Virulence Factors: 

� The Capsule: 
x Protects the organism 
x Prevents Phagocytosis 
x Prevents Opsonisation 
x Prevents Complement Activation 
x Can ͞CapsƵle Sǁiƚch͟ ƚo Eǀade ƚhe ImmƵne SǇsƚem͘ 

� Pili: 
x Facilitates Attachment to Nasopharyngeal Surfaces 

� IgA Protease: 
x Secreted to evade Mucosal-IgA. 
x Æ Cleaves Dimeric IgA. 

� Lipopolysaccharide (LPS) Endotoxin: 
x Binds to TLR-4 on Macrophages Æ Stimulates release of Pro-Inflam.Cytokines. 

 
o Mode of Infection: 

� Aerosol-Droplet Transmission 
� Occurs Mainly during Winter/Spring (Rainy Seasons) 
� Serotype B is the Most Common (70% of all infections) 

o Symptoms: 
� Meningitis 

x Headache 
x Nausea 
x Photophobia 

� Petechiae/Rashes 
� Leg Stiffness 
� Coolness of Extremities. 
� Pneumonia 
� Pericarditis 
� Arthritis 
� Conjunctivitis 
� Septic Shock 
� Tissue Gangrene 
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o Contribution of the Immune System to Disease: 
� Cytokine Production ÆSeptic Shock: 

x TNF, IL-1, Il-6. 
� Clotting Pathways Æ DIC: 

x (Disseminated Intravascular Coagulation) 
x Activation of Clotting Pathways & Down-regulation of Fibrinolysis. 
x Æ Petechial Haemorrhaging.  

 
o Immune Mechanisms Against Melioidosis: 

� IgG – The Only Effector Mechanism 
� (CD8-T-Helper Cells): 

x Still required to fully activate B-Cells Æ Secrete IgG. 
o Evasion of Immune Mechanisms by Melioidosis: 

� Can ͞CapsƵle Sǁiƚch͟ ƚo Eǀade ƚhe ImmƵne SǇsƚem͘ 
o Diagnosis: 

� #1 - Clinical Suspicion (Very Important since the infection can lead to sepsis within hours) 
� Blood Cultures 
� CSF Cell Counts (requires spinal tap) 
� PCR Amplification  

o Treatment: 
� EARLY Antibiotic Treatment. 

x Penicillin (or penicillin derivatives) 
� 10% mortality rate. 
� NB: Some Vaccines are available ʹ (Not 100% effective) 
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Protozoans: 
- Malaria (Plasmodium Vivax): 

o Pathogen: 
� 4 Species Infective to Humans... 
� **#1 - Plasmodium Falciparum (The Lethal One)  
� Intracellular Parasite (Inside HƵman RBC͛s) 

 
o Big Killer! 

� Affects Mostly Poor Countries 
� Vector Present In Aus, But Disease is Eradicated 
� Still have 600-ϭϬϬϬ ͚Imporƚed͛ casesͬǇear͘ 

o Mosquito Vector: Lifecycle: 
� 1. Mosquito Bites Human Æ Sporozites into blood Æ Liver Æ Infects RBCs 

x Sporozites Æ Gametocytes. 
� 2. Mozzie sucks blood Æ Gametocytes grows in Mosquito’s gut Æ Sporozoites in salivary 

gland injected into human. 
x This stage takes up to 14days before re-infection can occur. 
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o Symptoms: 
� RƵpƚƵre of RBC͛s Æ Disease. 

x Fever 
x Rigors 
x Headache 
x Severe Anaemia 
x Haemoglobinuria (Hb in Urine) 

� RBC͛s Become ͚SƚickǇ͛ Æ Adhere to Endothelium Æ Capillaries Clogged Æ Tissue Hypoxia Æ 

Multiorgan Failure. 

x Cerebral Malaria 
x Pulmonary Oedema 
x Renal Failure 

 
o High Risk People: 

� Infants 
� Non-Immunes: eg. Tourists. 

o Diagnosis: 
� Blood Smear  

x Thin Blood Smear:  
o To diagnose the species 

x Thick Blood Smear: 
o To diagnose malaria 
o Gets the most amount of RBCs on the slide 

� (if infection is scant) 
� Card Test 
� PCR 
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- Giardia: 
o What is it? 

� A Common Intestinal Parasite found throughout the world. 
o Exists in 2 Forms: 

� Trophozoite: 
x The Infective Stage 
x Trophozoites have 4 pairs of Flagella. 
x Has a Sucker ʹ Allows it to attach to the Intestine Wall. 

� Cyst: 
x The Resistant Stage 
x Cysts are shed in Faeces  
x Can survive for weeks in a Moist Environment. 

 
 

- Toxoplasmosis (Toxoplasma Gondii): 
o Tachyzoites free in blood are susceptible to the Immune System: 

� Antibodies 
� Complement 
� Phagocytes 

o Tachyzoites Invade Normal Macrophages. 
� However, Lysosomes fail to fuse with Phagosomes. 
� Inside the macrophage, they are sheltered from the immune system. 

o NB: Infections can be Acute (Flu-like symptoms) or Latent (Asymptomatic): 
� In the latent stage, Cysts may form Æ No Immune Response. 
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Metazoan Parasites: 
- Soil Transmitted Helminths: 

o Live in GIT 
o Pass Progeny in the Faeces (Usually Eggs, Sometimes larvae) 
o Use soil for Development from Early Stage (Egg/Larvae) Æ Infective Stage Æ Host. 
o Common in tropical Climates ʹ Warmth & Humidity Critical. 
o Roundworm (“Ascaris Lumbricoides”): 

� Larvae grow in the Lungs 
� Adults Live in Small Intestine.  

x Feeds on Intestinal Contents 
x Sƚrong Sǁimmer ;has no ͚aƚƚachmenƚ organ͛Ϳ 

  

  
o Whipworm: 

� Lives in Large Intestine 
� Whip-like Tail Anchors to L.Intestine Wall. 

 
o Hookworm: 

� Live in Small Intestine 
� Uses Mouth to Attach to Intestine Wall Æ Feed on Blood. 
� Eggs Æ Soil Æ Hatches in Soil Æ Larvae Chase Heat Æ Burrow Through Skin Æ Circultion Æ 

Lungs Æ Trachea Æ Down Oesophagus Æ Stomach Æ Small Intestine. 

  
o Strongyloides: 

� Lives in Small Intestine 
� Eggs Æ Soil Æ Hatches in Soil Æ Larvae Chase Heat Æ Burrow Through Skin Æ Circultion Æ 

Lungs Æ Trachea Æ Down Oesophagus Æ Stomach Æ Small Intestine. 
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- Lymphatic Filariasis: 
o Vector: 

� Mosquitos 
o Pathogen: 

� Filarial Worms (Parasite) 
� Live in Lymphatics + Nodes 

o Life Cycle:  
� Adults in Lymphatics Æ Release Baby Worms (Microfilaria) 
� Microfilaria Æ Sucked up By Mosquito Æ Develops inside mosquito 
� New Host Next Bite. 

o Results in Morbidity, not Mortality.  
� Elephantiasis – Massive Oedema 

x Extensive Lymphatic Damage 
x Suppresses Immune System Æ Recurrent Infections 
x Fevers 
x Genital Disease 
x Social Isolation/Stigmatisation/Depression 

o 4 Aspects of Management: 
� 1. Preventative Chemotherapy (Prevention) 

x 1x Dose every year for 5 years = good protection 
� 2. Hygeine 

x Care of Entry Lesions (wounds) 
x Wash affected limb with Soap + Water 
x Prevents Secondary Infections  

� 3. Elevation: 
x To Maximise Lymphatic Drainage. 

� 4. Exercise: 
x To Maximise Lymphatic Drainage. 

o Acute Attack of Filariasis: 
� Caused by secondary bacterial infection 

x Increased swelling 
x Fever 
x Sore Glands 

x Headach 

x Nausea 

� Treatment: 
x 1. Cool leg with cold, clean water 

x 2. Take medicines for Fever + Drink More Water. 

x 3. Keep Washing as per Usual 

x 4. Rest. 
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Wk 6 Path Lecture 2 
PUOs & Tropical Diseases 

 
 
Overview: 

x Pyrexia of Unknown Origin: 
x Arboviruses: 
x Arboparasite ʹ Eg. Malaria: 
x Melioidosis 
x Leptospirosis ;͞WeilΖƐ ƐǇndƌŽme͕͟ ͞Canefield Faǀeƌ͕͟ ͞ϳ-DaǇ Feǀeƌ͕͟ ͞Raƚ Caƚcheƌ͛Ɛ Feǀeƌ͟Ϳ: 
x Q-Fever (Query Fever): 
x Brucellosis (AKA: Mediterranean Fever): 
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Pyrexia of Unknown Origin: 
- Aetiology: 

o Infective 
� Viral ʹ  

x EBV, CMV, HIV, HepB, HHV, Mumps, RRV, Dengue,  
� Parasitic ʹ  

x Cryptosporidium, Malaria 
� Bacterial ʹ  

x TB, Leptospirosis, Brucellosis, QFever (coxiella burnettii), UTIs 
x NB: UTIs: 

o UTI in Elderly: Confusion, Behaviour Disturbance, + PUO.  Risk Factors ʹ 
faecal incontinence, immobility, incomplete urinary emptying. 

o Complicated UTI: is commonly caused by Pseudomonas aeruginosa 
o Recurrent/Chronic UTI: May indicate organism is resistant to antibiotics 

o Malignant ʹ  
� Cancer, Leukaemia, Lymphoma 

o Connective Tissue Disease ʹ  
� RheƵmaƚoid͕ SLE͕ VaƐcƵliƚiƐ͕ SaƌcoidoƐiƐ͕ Cƌohn͛Ɛ DiƐeaƐe  

o Drugs ʹ  
� Amphetamines 

o Endocrine Causes ʹ 
� Hyperthyroidism 

o Inherited Causes ʹ  
o Factitious ʹ  

� Munchausen Syndrome, Fakers, Psychosomatic 
- Pathogenesis: 

o Immune Activation (to Infection, Cancer, Inflammatory Disease) Æ Release of Cytokines Æ Fever 
o Endocrine (Eg. Hyperthyroidism/StressͬAddiƐon͛Ɛ) Æ јBaƐal Meƚabolic Raƚe Æ Fever 

- Clinical Features: 
o Classic PUO: 

� Temp of >38.3  
� For >3wks Duration  
� Failure to Diagnose after 3days of Hospitalisation. 

o Nosocomial PUO: 
� Temp of >38.3 in a Hospitalised Patient 
� No Fever on Admission 

o Ix: 
� Cultures ʹ Blood, Urine, Sputum, Stool, LP 
� FBC, Smear, ESR, U&E, CRP, LFT, ANA, VDRL, HIV, EBV, CMV, Rh Factor, TFT. 

- Treatment: 
o Unless the Pt is Acutely Unwell, or Neutropaenic͕ DON͛T Tƌeaƚ EmƉiƌicallǇ͘ 
o Otherwise, Determine the Cause...Then TREAT THE CAUSE. 
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Tropical Infections 
 

Arboviruses: 
- Aetiology: 

o Alphaviruses: 
� Ross River Virus  - Alphavirus - Mosquitoes - Fever + Rash + Arthritis 
� Barmah Forest Virus  - Alphavirus - Mosquitoes - Indistinguishable from RRV 

o Flaviviruses: 
� Dengue (4x Serotypes)  - Flavivirus - Aedes Aegypti - Haemorrhagic Fevers 
� Murray Valley Encephalitis - Flavivirus - Mosquitoes - Encephalitic Fevers 

- Pathogenesis: 
o 1. Bite of an arthropod Æ Infection 
o 2. Virus may replicate in the endothelium and lymphatics 
o 3. Viraemia and infection of Target Organs Æ Fever and malaise (Often due to cytokines) 
o 4. Adaptive Immunity to Viral Infections is Cell Mediated (Tc-Cells, NK-Cells) 
o 5. Long-Term Immunity to Re-Infection is via Humoral Response (Antibodies & Complement) 

� Prevent Re-Infection by neutralising free viruses in blood & preventing Fusion with Cells. 
- Clinical Features: 

o 3x Typical Presentations: 
� Ross River Virus & Barmah Forest Virus: 

x (Fever) 
x *Rash   (Maculopapular) (On Trunk) 
x *Arthritis (Symmetrical Polyarthritis) 
x Lethargy 
x (Barmah Forest ʹ Indistinguishable from RRV) 

� Dengue Fever: 
x (Fever) 
x *Rash  (Haemorrhagic/Petechial ʹ due to DIC Æ Thrombocytopaenia)  
x *Myalgia (͞Bƌeakbone Feǀeƌ͟ ʹ Severe Muscle Pain) 
x (+/- Vom, Diarr, Abdo Pain) 
x If 2nd Infection with Different Serotype Æ Dengue Haemorrhagic Fever/Shock (DHF) 

o Severe Bleeding 
o Leaky Capillaries 
o Shock  

� Murray Valley Encephalitis: 
x (Fever) 
x *CNS Involvement Æ Headache, Neck Rigidity, Nausea, Convulsions, ALOC. 
x ~20% Mortality; 50% of survivors have significant neurological disabilities 
x  

- Diagnosis: 
o Serology foƌ Ab͛Ɛ Test  
o PCR foƌ ǀiƌal Ag͛Ɛ 

 
- Treatment: 

o Supportive Treatment 
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Arboparasite ʹ Eg. Malaria: 
- Aetiology: 

o Plasmodium 
o (Protozoan Intracellular Parasite) 
o 5 Species: 

� Plasmodium Falciparum (Most Serious) (Not Persistent in Liver)(80% of Cases) 
� Plasmodium Vivax  (Less Serious) (Persistent in Liver) 
� Plasmodium Ovale (Less Serious)  (Persistent in Liver) 
� Plasmodium Malariae (Less Serious)  (Not Persistent in Liver) 
� (Plasmodium Knowiesi ʹ Mostly A Zoonosis in Monkeys) 

- Pathogenesis: 
o Vector: 

� Anopheles Mosquito: 
x (A Night Biter) 
x Breeds in shaded, heavily vegetated permanent water 

o Life-Cycle: 
� 1. Person-Person Transmission via Anopheles Mosquito 
� 2. Parasitaemia Æ Plasmodium Infects Liver & Multiplies Æ  

x Æ Hepatomegaly 
� 3. Hepatocyte Lysis Æ Plasmodium Infects RBCs & Multiplies 
� 4. Intravascular Haemolysis: Cyclical RBC Lysis & Further RBC Infection Æ 

x Æ Cyclical Fevers  
x Æ Haemolytic Anaemia & Jaundice 

� 5. Extravascular Haemolysis: Spleen Removes Infected RBCs from Circulation Æ 
x Æ Anaemia 
x Æ Splenomegaly 

� NB: 6. Plasmodium Vivax ʹ Can Produce Recurrent Infections: 
x - By staying dormant inside hepatocytes and reactivating at later stages. 
x - :. Even after eliminating Vivax from the blood, there may still be cycling in the liver. 

- Morphology: 
o Blood Films: 

� Thick Film: 
x More blood = More sensitive 

 
� Thin Film: 

x Used to Specify Species 

 
Vivax    Falciparum 
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- Clinical Features: 
o Not endemic in Australia  
o Symptoms: 

� Cyclical Fevers ʹ (May be ‘Tertian͛ (Every 2nd day), or ͚Quartan͛ ;EǀeƌǇ ϯrd day)) 
� Headache  
� Myalgia/Arthralgia 
� Vomiting/Diarrhoea 
� Anaemia Æ SOB, Palpitations 

o Signs: 
� Fever 
� Tachycardia  
� Anaemia & Jaundice 
� Hepatomegaly & Splenomegaly 

o Complications: 
� Haemolytic Anaemia 
� Liver Failure & Jaundice 
� Immune Complex Deposition Æ (Glomerulonephritis, Arthritis) 

- Diagnosis: 
o Blood Films (The Mainstay): 
o RDTs (Rapid Diagnostic Tests) 
o ELISA (Detect Antigens or Antibody) 
o PCR (Genome detection) 

- Treatment: 
o Artemisinins ʹ Kills Plasmodium in the blood (kills active infection & prevents transmission) 
o Primaquine ʹ Kills Active/Latent Plasmodium in the Liver (Prevents Recurrence of P Vivax) 
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Melioidosis 
- Aetiology: 

o Burkholderia Pseudomallei (Intracellular Gram Negative Bacteria) 
o Lives in soil & fresh surface water (Seasonal in wet seasons) 

- Pathogenesis: 
o Transmission ʹ Percutaneous Inoculation from Wet Soils/Surface Water. Or inhalation. 

� Risk factors ʹ Immunosuppression, chronic lung disease. 
o Immune Mechanisms - Pseudomallei lives Intracellularly: 

� Cell-Mediated Immunity = Most Important 
� Humoral Immunity is Ineffective 

- Morphology: 
o Macro: 

� Cavitatory Lesions in Upper Lung Lobes 
� Skin Abscesses 

o Micro: 
� Flourescence stain ʹ Rod-shaped, gram negative, bacilli. 

- Clinical Features: 
o Typical Presentation - Pneumonia:  

� Pneumonia + (Cavitatory Lesions in the upper lung lobes (SIMILAR TO TB)) 
x :. Cough, Sputum, Respiratory Distress 

� + PUO (Fever), Chills, Rigors. 
� + Skin Ulcers/Abscesses 

o (May Æ Sepsis Æ Death) 
- Diagnosis: 

o Cultures 
- Treatment: 

o NB: Organism is resistant to Broad Spectrum Antibotics. 
o Long-Course Antibiotic Therapy. 
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Leptospirosis ;͞WeilΖƐ ƐǇndƌŽme͕͟ ͞Canefield Faǀeƌ͕͟ ͞ϳ-DaǇ Feǀeƌ͕͟ ͞Raƚ Caƚcheƌ͛Ɛ Feǀeƌ͟): 
- Aetiology: 

o Spirochaete Bacteria ʹ Leptospira spp. 
- Pathogenesis: 

o Zoonotic Disease ʹ (Mammals, Rats, Birds, Reptiles) ʹ Transmission through water, food, soil 
containing urine of infected animals. 

� NO person to person transmission. 
o  

- Morphology: 
o Micro: 

� Spirochaete Bacteria 
- Clinical Features: 

o Symptoms ʹ NB: Biphasic Presentation: 
� 1st Phase (First 7-10 Days):  

x Flu like symptoms ʹ Fevers, Chills, Myalgias, Headache & Leptospiral rash. NB: 
Resolves after 1 wk. 

� *Brief Asymptomatic Period...then 
� 2nd Phase (After 10 Days):  

x Meningitis (*Photophobia), Liver Damage (*jaundice), Renal Failure, Red Eyes 
(Uveitis) 

o Signs: 
� Fever (PUO) 
� Palmar Erythema 
� Leptospiral rash 
� Jaundice 
� Hepatomegaly/Splenomegaly 
� Costovertebral Angle Tenderness (Nephritis) 

o Complications: 
� Myocarditis, Pericarditis 
� Meningitis 
� Liver Failure 
� Renal Failure 
� Respiratory Distress 

- Diagnosis: 
o Blood Cultures ʹ if in 1st phase 
o **Urine Cultures or Serology ʹ if in 2nd phase 
o ;DDX͛Ɛ͗ DengƵe͕ HeƉaƚiƚiƐ͕ Meningitis, Malaria, Typhoid) 

- Treatment: 
o Penicillin/Cephalosporins 
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Q-Fever (Query Fever): 
- Aetiology: 

o Coxiella Burnettii - (Obligate, Intracellular Bacteria) 
- Pathogenesis: 

o (NB: the most infectious disease in the world ʹ 1 Single Bacterium is Sufficient for Infection) 
o Transmitted from Cattle, Sheep, Goat & other livestock. 

- Clinical Features: 
o (2-3wk Incubation) 
o Typical Presentation: 

� Acute PUO (++Fever, ++Malaise) 
x +Nausea, Vomiting, Diarrhoea 
x +Severe Headache, Myalgia, Arthralgia 

� *Atypical Pneumonia (Dry Cough, Pleuritic Pain, Chills) & ARDS 
o Signs: 

� Fever 
� Pneumonia (Consolidation) 
� Signs of Endocarditis 
� Hepatomegaly, Splenomegaly 

o Complications: 
� (Can Æ Hepatitis Æ Hepatomegaly & RUQ-Pain) 
� (Can Æ Endocarditis) 

- Diagnosis: 
o **Serology 
o Culture 
o PCR 
o (+ LFT & Echo) 

- Prevention: 
o Q-Vax (Whole-cell Attenuated Intradermal Vaccine)  

� NB: Vaccine + Pre-existing Immunity can Æ Severe Local Reaction 
- Treatment: 

o Antibiotics (Doxy, Tetra, Cipro, Quinolones) 
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Brucellosis (AKA: Mediterranean Fever): 
- Aetiology: 

o  ͞BƌƵcella SƵiƐ͟ (Gram Negative Intracellular Bacteria) 
- Pathogenesis: 

o Zoonotic (Pigs = main hosts) 
- Clinical Features: 

o Malaise, weakness, sweating, headache, myalgia 
o Symptoms: 

� Intermittent Fever 
� Profuse Sweating 
� Myalgia, Weakness, Arthralgia 
� Headache/Depression/Irritability 

o Signs: 
� Intermittent Fever 
� Hyperhydrosis (Profuse Sweating) 
� Splenomegaly, Hepatomegaly, Lymphadenopathy 
� Rashes 
� Anaemia 

o Complications: 
� Anaemia, Leukopaenia, Thrombocytopaenia 
� Endocarditis 
� Granulomatous Hepatitis 
� Brucellic Spondylitis 
� Orchitis 

- Diagnosis: 
o Blood Cultures 
o Serology 
o Hepatic Biopsy (Granulomatous Hepatitis) 
o XRay ʹ Brucellic Spondylitis 

- Treatment: 
o Long-Course Antibiotics (14days if IM; 45days if Oral) 
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Week 9 
Infection, Inflammation & Immunity Notes 

Parasites ʹ An Introduction to Schistosomes (The Quintessential Metazoan Parasites) 
 
Properties of Parasites: 

- Parasites in General: 
o Lives at the expense of their host Æ Acquires Nutrients/Other Benefits without Reciprocal Benefits.  
o Are Successful if:  

� Produces minimal disturbance 
� Not regarded by host as foreign 

o Parasite infections tend to be Long-Term (As opposed to Bacteria/Viruses) 
o ManǇ make Ƶse of ƚhe Hosƚ͛s groǁƚh-factors to promote their own growth. 
o (Incl. Protozoa, Metazoa [Helminths/Worms] & Arthropods): 

 

 
 
 
Taxonomy: 

- Subphylum Neodermata: 
� Free-Swimming Larval Stages with Ciliated Surface 
� Epidermis is Sloughed Off during Penetration into the Host Æ & a New Dermis 

;͞Neodermis͟Ϳ is formed͘ 
o Class Digenea: 

x  ͞DigeŶea͟ с ͞Tǁo͟ ͞DescenƚͬCreaƚionͬGenes͟ 
o Ie. Have a 2-Stage (Digenetic) Lifecycle 
o Lifecycle Consists of 2 Intermediate Hosts. (Mostly 

Gastropods/Fish/Crustaceans) 
o Lifecycle depends on Water (Fresh/Sea) 

x Multiplication in Larval Stages (via Asexual replication).  
x Are Parasites of Vertebrates ;Verƚebraƚes с ƚhe ͚definiƚiǀe͛ hosts) 

o Localisation = Primarily in the Gut 
o Adults reproduce Sexually. 
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Our Focus = The Schistosoma Species ʹ ͞SchiƐƚŽƐŽŵiaƐiƐ͟: 
- Epidemiology: 

o The 2nd most Important Parasite Infection (After Malaria) 
o Most common in Tropics & Subtropics 
o Majority of patients are under 14yrs. 

 
- Surface of the Worms: 

o Double Layered Cell Membrane 
� Outer membrane has High Lipid content (Poorly permeable) 
� Outer membrane can fuse with Host-Cell Membranes Æ Masking. 

o Has Thorns ʹ For Anchorage. 

 
 

- Lifecycle: 
o NB: Cercariae are the larval stage that infects humans. 
o Penetration: 

� Cercariae are attracted to hosts (in water) by a) Temperature; and b) Fatty-Acids from skin. 
� Epidermis is penetrated Mechanically. 
� Dermis is penetrated Chemically (By lytic enzymes from ͚AceƚabƵůaƌ GůaŶdƐ͛Ϳ 
� Cercariae Shed their tails. 
� Full Penetration/Invasion ƚakes aboƵƚ уϯϬmins͘ 

 
NB: Wild & Domestic Animals act as Reservoir Hosts for Schistosomiasis.  
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- Interaction between Males & Females: 
o Females depend on Permanent Association with males. 

� Females wrap around the males. 
o Germ-line Stem-Cells in the Female are sƚimƵlaƚed ƚo ProliferaƚeͬDifferenƚiaƚe bǇ ͞Inƚeracƚion͟ ǁiƚh 

male worm. 

 
- Symptoms: 

o Dermatitis (@ Site of Cercariae Penetration) 
o Pseudopapillomas in the Colon Æ Obstruction/Bleeding. 
o Granulomas in the Liver Æ Destruction of Organ Tissue Æ Fibrosis. 

� NB: Can alter blood-flow in liver Æ Portal Hypertension: 
x Æ Hepatosplenomegaly) 
x Æ Ascites  
x ÆVaricose Veins in Stomach/Oesophagus. (Bleeding from these is most common 

cause of death) 

 
- Diagnosis: 

o Parasite Eggs in Faeces/Urine. 
o Serological Tests (Eg. Immunoflourescence/ELISAs/etc) 
o Clinical Diagnosis 
o Ultrasound  

 
- Treatment/Prevention: 

o Treatment via Chemotherapy (MOA ʹ Unknown) 
o (NB: Liver Damage cannot be reversed) 
o Supply of Cercaria-Free Water (Sewage plants/Hygiene/Education) 

 
- Vaccine Development: 

o ChemoƚherapǇ ƚreaƚmenƚ is impracƚical Θ doesn͛ƚ confer lasƚing immƵniƚǇ͘ 
o Therefore, strong push for a Vaccine. 
o Recombinant Parasite Antigens = The basis for Vaccine Development. (But little progress so far) 
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REVISION OF IMMUNITY 
Immunity Against Parasites: 

- Innate Immunity: 
o Lysozyme: 

� (in Tears/Saliva/Mucus/Neutrophils) 
� Some parasites are susceptible. 

o Eosinophils (Eosinophil Granulocytes): 
� Combat multicellular Parasites. 
� Degranulate Æ Release Reactive Oxygen Species Æ to kill parasites. 

o Complement Activation: 
� By Alternate Pathway ʹ Complement Activation by Binding to Pathogen Surface 
� By MB-Lectin Pathway ʹ Complement Activation by Binding to Lectin on Pathogen Surface. 
� (NB: Classical Pathway is Adaptive ʹ Complemenƚ Acƚiǀaƚion bǇ Ab͛s on Paƚhogen SƵrface) 

o Phagocytes in Spleen: 
� Infected RBCs express specific Parasite Antigens which are opsonised by 

antibody/complement Æ Recognised & Removed by Phagocytes in the Spleen. 
- Adaptive Immunity: 

o Antibodies (B-Cells): 
� Typically for Extracellular Infections (in blood/Tissues) 
� IgE is the Major Isotype (Important in eliminating many helminth infections) 

x Æ (Hence, many infections are associated with Type-1 Hypersensitivity reactions.) 
o ÆOedema, Asthma, Urticaria. 

� - Can destroy Tachyzoites (young parasites) in blood. 
� - Can neutralise Proteases used by parasites to enter tissues. 
� - Can block ͚Anal Pores͛ of parasiƚes͘ 
� - Can block enzyme pathways of some helminths (Can arrest egg production) 
� (NB: However, Many parasites are unaffected by antibodies) 

o Complement Activation (By Classical Pathway): 
� Complemenƚ Acƚiǀaƚion bǇ Ab͛s on Paƚhogen SƵrface  
� - Can destroy Tachyzoites (young parasites) in blood. 

o Cell-Mediated: 
� Typically for Intracellular Infections. 
� Th1-Cells Activate Macrophages: 

x Macrophages become more Phagocytic and Destroy Intracellular Parasites. 
x (NB: Typically only Protazoan parasites are small enough to live intracellularly) 

� Th2-Cells Help B-Cells produce Antibodies: 
x (Th2 is the predominant response) 

� Tc-Cells Destroy Infected Cells: 
x May also directly destroy larvae.  
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o Eosinophils (In ͚adaptive͛ due to dependence on Antibodies): 
� NB: They are the MAIN Effector Cell against Helminth Infections. 
� Activated by: 

x Th-Cells (IL-5) & Macrophages (TNF-ɲ͕ IFN-ɴ͕ IL-3) 
x Æ Increased Adherence & Degranulation Cytotoxicity. 

 
� Eosinophils have Fc receptors (Allow binding to Parasites covered with IgE-Antibodies) 

x Binding of Antigen to Eosinophil-Bound-IgE Æ Degranulation. 
x Similar to Mast Cells: 

 
� Release Granules onto the worm: 

x *Major Basic Protein (Damages Cuticle of Helminths) 
x Eosinophil-Cationic Protein (A Ribonuclease ʹ Toxic to Helminths) 
x Lysophospholipase 
x Phospholipase D 

� Respiratory Burst: 
x Superoxide 
x Chloride Ions 
x Hydrogen Peroxide 
x Similar to Neutrophils: 
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REVISION OF IMMUNE EVASION 
 

Immune Evasion by Parasites: 
- Resistance to Immune Effector Mechanisms: 

o Eg. Molecular Mimicry: 
� Eg. Expression of Host-Proteins: 

x Eg. Some Schistosomes cover themselves with Host Proteins (Eg. Blood-Group 
Antigens & MHC products) 

o Æ Avoids Recognition by Effector Immune Mechanisms 
o Eg. Protease Production to Neutralise Anti-Parasite Immune Components: 

� Eg. Shistosomula (Helminth) Produces Proteases Æ Cleave Antibodies 
x They also Inhibit Macrophage Function. 

� Host Proteases may be Inactivated by Protease Inhibitors. 
 

- Immunosuppression or Inappropriate Immune Responses: 
o Eg. Helminths ʹ Secrete Soluble Immunosuppressant Factors: 

� ÆInhibit Lymphocyte Function. 
� ÆInhibit Mast-Cell Degranulation. 

 
- Sheltering in Immune-Privileged Sites: 

o Eg. RBCs: 
� Plasmodium Falciparum (Malaria) ʹ liǀeƐ iŶƐide RBCƐ ǁhich dŽŶ͛ƚ eǆƉƌeƐƐ MHC-I: 

x Æ Can͛ƚ be recognised bǇ CDϴ-T-Cells. 
x Æ Are Shielded from Antibodies. 

� However, Infected RBCs Can be recognised/destroyed in the spleen: 
x To avoid this, Malaria Parasites cause the RBCs to become Sticky Æ  
x RBCs adhere to endothelium in peripheral organs.  
x (NB: Can lead to peripheral vasculopathies & ischaemic organ failure) 

 
- Exploiting The Immune System to Aid in Life-Cycle: 

o Eg. Some Helminths Exploit the Increased Expression of Cell-Adhesion-Molecules in Inflammation: 
� Eg. Helminths which lay eggs need to get the eggs out of the Blood Vessels. 

x Therefore, by causing Inflammation, Endothelial Cells Increase CAM Expression. 
x Æ Eggs use these Adhesion Molecules to adhere to the Endothelium. 
x Æ They then secrete Collagenases/Elastases/Proteases Æ to Exit the Blood Vessel. 
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NB͗ YoƵ don͛ƚ need ƚo knoǁ anǇ ƚreaƚmenƚƐ for Dermaƚological CondiƚionƐ in ƚhiƐ coƵrƐe͘  
NB: ALL EXAM QUESTIONS for Dermatology will come from: http://ssrs.dermcoll.asn.au/login/index.php  

 
Wk 10 

Skin & Special Senses Notes 
Tropical & Indigenous Health Issues 

 

Aims Of This Module 
x Describe: Appearance & Pathophysiology of the following Tropical Cutaneous Diseases: 

o Parasitic: 
� Scabies 

� Pediculosis ʹ (Lice)  

� Wandering Worms: Cutaneous Larval Migrans & Larva Currans 

o Fungal: 
� Tinea/Ringworm 

o Bacterial: 
� Gram+ Cocci (Strep/Staph): 

x Impetigo (Staph/Strep) 

� Mycobacterium: 
x Leprosy 

x Ulcers due to Mycobacterium ulcerans 
� Other Bacteria: 

x Tropical Phagedenic Ulcer 

x Describe Diagnosis. 
x Discuss the Epidemiology and Impact in rural and remote ATSI communities. 

x Discuss the role of community based programs in the control of hyperendemic scabies and skin sores in 

rural Aboriginal and Islander communities. 

 

Are Skin Diseases Different In The Tropics? 
x Infectious and Neoplastic Diseases are More Common: 

o Particularly Fungal and Parasitic Diseases 

o but also Bacterial Diseases due to Gram Positive Cocci (Staph/Strep) 

o Higher Neoplastic Diseases due to higher doses of UV Radiation  

 
Diseases In This Presentation 

x Parasitic: 
o Scabies 

o Pediculosis ʹ (Lice)  

o Wandering Worms: Cutaneous Larval Migrans & Larva Currans 

x Fungal: 
o Tinea/Ringworm 

x Bacterial: 
o Gram+ Cocci (Strep/Staph): 

� Impetigo (Staph/Strep) 

o Mycobacterium: 
� Leprosy 

� Ulcers due to Mycobacterium ulcerans 
o Other Bacteria: 

� Tropical Phagedenic Ulcer 

 

  

www.regentstudies.com

www.regentstudies.com


PARASITIC SKIN INFECTIONS: 
SCABIES: 

x Organism: 
o The Mite: Sarcoptes Scabiei 

 

o Life Cycle 
� Mites live in stratum corneum ;Don͛ƚ geƚ anǇ deeperͿ 
� Eat stratum corneal Keratinocytes 

� Make ͞ƚƵnnels͟ bǇ eaƚing 

� Female lays eggs 

x Eggs hatch in 3 days 

x Larvae moults 3 days 

x Nymphs x 2 x 3 days 

 

x Epidemiology In Indigenous Communities?: 
o High prevalence in children (50%) and adults (25%) in tropical remote communities 

o Secondary bacterial infection is very common - Streptococcus 

o Acute glomerulonephritis is a serious sequelae 

x Secondary Problems: 
o Bacterial Infection - particularly common in rural ATSI communities 

� Streptococcus pyogenes  

� ÆAcute glomerulonephritis may follow GAStreptococcal infection 

o Mental Health Issues: 
� Psychoses, particularly depression, may be precipitated by persistent scabies  

x Diagnosis: 
o Clinical Diagnosis 

� Chronic itch with Symmetrical Rassh 

� Burrows 

o Skin Scrape, Bathe in KOH (10%) & Look for Scabies Mites. 
� Intact larvae, nymphs or adults 

� Unhatched or hatched eggs 

� Moulted skins of mites 

� Fragments of moulted skins 

� Mite faeces  
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x 3 CLINICAL TYPES OF SCABIES: 
o 1. Typical Scabies: 

� Pathogenesis: 
x = Widespread Cutaneous Allergic Reaction (Hypersensitivity) 
x Why? The Allergic Component is a reaction to Mite Saliva, which penetrates into 

the dermis. (NB: Can also enter circulation Æ Generalised Reaction) 
o NB: Takes 1mth to become allergic to scabies. 

� Presentation: 
x Itch, Rash, Papules 

x Rarely - Blisters & Nodules 

x NB: Inflammaƚion doeƐn͛ƚ alǁaǇƐ occƵr Near ƚhe Scabies Mites: 
o Scabes Mites live ONLY in the Stratum Corneum 
o The Allergic Inflammatory Reaction is primarily in the Dermis 

x Look for symmetry: 
o Allergic lesions of scabies are distributed in a symmetrical pattern 

o Papules are the most common lesion in the tropics 

o ͞BƵrroǁs͟ are ǀerǇ rare in ƚropical cases 
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o 2. Crusted Scabies: 
� Pathogenesis: 

x  = More Severe Scabies  

x NOT an Allergic Response 

x :.There is NO protective Allergic Reaction Æ Severe Epidermal Hyperkeratosis 

� Presetation: 
x Hyperkeratosis (Buildup of Stratum Corneum) 

o + Mites 

o + Eggs 

o + Shed Skins, Mite Faeces 

o + Bacteria 

x HIGHLY INFECTIOUS ʹ Large numbers of Mites + Skin falls off in large Flakes. 

 

 

o 3. Transient Scabies ;AKA͗ ͞PƐeƵdoƐcabieƐ͟Ϳ͗ 
� Pathophysiology: 

x  = Cutaneous Allergic Response, but mites do not become established 

x Occurs in people who are allergic to Sarcoptes scabiei 
x Mite burrows into skin ʹ BUT does not survive 

o Æ Spontaneous Resolution 
� Examples: 

x Nurses in nursing homes ʹ itch goes away at weekends 

x People in contact with dogs with scabies ʹ itch goes when dog is cured 
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x Treatment: 
o Topical  

� Benzyl Benzoate ;NB͗ Can͛ƚ be applied ƚo ƚhe faceͿ 
� Permethrin  

o or Oral Ivermectin. (The best) 

� NB: Not Registered in Australia (Not on the PBS - :. Very Expensive) 

� Cost ʹ Hampers effective treatment in poor families. 

o (NB: Always treat the head) 

o Environmental Measures: 
� Mites can contaminate bedding, chairs, floors, and even walls 

x (Usually only a problem with crusted scabies) 

� Wash, sun, vacuum, surface insecticide  

o Community Prevention: 
� Treat all close contacts ʹ Esp. in Indigenous Communities 

� Simultaneous Effective Treatment 

o TREAT AGAIN IN 7 DAYS  
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PARASITIC LICE - PEDICULOSIS: 
x Organism: 

o Pediculus Humanus  
x Life-Cycle: 

o Egg ;͞Niƚ͟Ϳ laid close ƚo scalp on Hair Shafƚ 

� Egg hatches in 7 days Æ Louse Emerges 

o 3 Nymphs (Moults) 

o Adult is mature after 3
rd

 Moult (10 days after hatching) 

� Mating of Males & Females (Females are Bigger) 

� Adult lives 30 days 

� Females lay 3-8 eggs per day 

 

x 3 Types: 
o 1. Head Lice: Pediculus Humanus Capitis 

� Epidemiology: 
x Common in Primary School Children in the Tropics 
x Higher prevalence in Aboriginal Children 

� Diagnosis: 
x Conditioner + Fine-Tooth Come 

x Wipe combings on white tissue paper 

o 2. Body Lice: Pediculus Humanus Corporis  

� Live on clothes, and come to the body to feed. 

o 3. Pubic Lice: Phthirus Pubis  

� Largely sexually transmitted 

� Blood Feeder 

� Can infect any Body Hair (Pubic/Trunk/Legs/Axilla/Beard) but rarely head. 

x Diagnosis: 
o Do not rely on itching & scratching 

o Use Strong Light and Look for Eggs on Hair Sharfts. 

o Best Method = ͚Conditioner Θ Comb Technique͛: 
� Very Practical for parents 

� Cost Effective 

� High Sensitivity 

� Condiƚioner ͚SƚƵns͛ ƚhe lice by suffocating them Æ Prevents them from running away 
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x Management/Treatment: 
o Conditioner & Nit Comb 

o Physical Removal 

o Cut Hair 

o Topical Insecticidal Cream 

o Good idea to wash pillows and hats though ʹ Hot Wash 

o (Treat all body hair ʹ for Pubic lice) 

o Reasons for Treatment Failure: 
� Inadequate application of the product  

� Lice are resistant to insecticide  

� Failure to retreat to kill nymphs emerged from eggs  

� Reinfection. 
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SKIN LESIONS CAUSED BY WANDERING WORMS: 
- Cutaneous Larval Migrans (CML): 

o Organism: 
� Infective larvae of Hookworms  

� Æpenetrate the skin and wander aimlessly until they die 

o Presentation: 
� ÆWell-Defined Serpigenous, Inflammed tract appears 

x Itchy, moves slowly 

x Lasts about 6 weeks 

o Treatment: 
� Spontaneous Resolution 

� Can be treated with Ivermectin. 

 

- Larva Currens (LC):  
o Organism: 

� Autoinfective larvae of Strongyloides Stercoralis (Threadworm) 
� Normally lives in the small intestine. 

o Pathogenesis: 
� Autoinfective larvae invade the body (from the intestines), wander randomly and 

sometimes come up to the skin 
o Presentation: 

� ÆUrticarial Red line that moves rapidly (>5 cm/day)  

 

- Differentiating Between CLM Vs Larva Currens (LC): 
o NB: Both Have different implications 

� CML will resolve itself 
� LC must be managed directly 
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FUNGAL SKIN INFECTIONS: 
 

DERMATOPHYTOSIS - ͞Ringǁormͬ͟͞Tinea͟: 
x Organism: 

o 3 Genera Are Important: 
� Trichophyton 
� Microsporum 

x NB: Microsporum Canis ʹ (From Dogs/other animals) 
x NB͗ FloƵrescenƚ Ƶnder Wood͛s Lamp 

� Epidermophyton 
x Pathogenesis: 

o Fungi ONLY Metabolizes Keratin: 
� :. Only infect the Stratum Corneum 
� NB: Can Also Invade Hair Shafts 

x Epidemiology: 
o Common In Rural Indigenous Populations 

x Conditions Named Based On Location of Infection: 
o Tinea Corporis (On Body) 
o Tinea Capitis (On Head) 
o Tinea Crura (Pubic Area) 

x Symptoms: 
o Well Circumscribed lesions with central clearing. 

o Focal hair loss due to infection of Hair Follicle. 

o Focal pityriasis (Skin Flaking) 

o Usually not pruritic 

o Can infect any keratinised structure 

o Nail infections can be severe 

o ͞Tinea Versicolor͟ ;Depigmenƚaƚion of ƚhe SkinͿ 
o  ͞Tinea Imbricaƚa/Concentricum͟ (As the ringworm grows, it produces concentric silvery rings) 

� Caused by Trichophyton Concentricum 
x Diagnosis Of Dermatophytosis: 

o Clinical Diagnosis 

o Woods lamp ʹ only Microsporum canis fluoresces 

o Microscopy of hairs/nail shavings/skin shavings 

o CƵlƚƵre for dermaƚophǇƚe on SaboƵraƵd͛s agar 
x Treatment: 

o Topical Antifungals: 
� Clotrimazole 

� Miconazole 

� Econazole 

� Tolnaftate 

� Terbinafine 

o Oral Antifungals:  
� Griseofulvin for 4 weeks 

� Itraconozole 

� Fluconazole 

� Terbinafine 
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BACTERIAL SKIN INFECTIONS: 
 

GRAM POSITIVE COCCI IN TROPICAL INDIGENOUS COMMUNITIES: 
x Gram Positive Cocci ʹ Streptococcus & Staphylococcus 
x Streptococcal Diseases 

o Infection – impetigo, invasive disease 
o Autoimmune – acute glomerulonephritis, rheumatic fever and rheumatic heart disease 

x Staphylococcal Diseases 
o Infection ʹ impetigo, abscesses, invasive disease 

o Toxin diseases ʹ scalded skin syndrome, toxic shock, gastroenteritis 

o Emergence of drug resistant Staphyloccus Aureus (MRSA) 
� Particularly in rural Indigenous Communities 

 
IMPETIGO ʹ ͞SCHOOL SORES͟: 

- Organism/s: 
o Streptococcus pyogenes or Staphyloccocus aureus  

- Transmission: 
o VERY Contagious 

o Direct Contact with Lesions 

o Scratching Spreads Lesions 

- Presentation: 
o Thin-Walled Vesicles Æ Rupture ÆHoney-Coloured Crusted Lesions 

o Erythematous 

o Well Demarcated 

o Flu-Like Symptoms (Fatigue, Myalgia, Headaches, Vomiting) 

- Treatment: 
o Antiseptic  

o Topical/Oral Antibiotics 
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LEPROSY: 
x Organism: 

o Mycobacterium leprae 

x Pathogenesis: 
o Chronic disease of skin and nerves  

x Presentation: 
o Some skin lesions of leprosy can look like dermatophytosis 

o Decreased sensation and no sweating  
o Lesions can be: 

� Depigmented or Reddish/Copper-coloured  

� flat or raised  

� do not itch/hurt  

� Can appear anywhere. 

x Differential Diagnoses: 
o Birthmark 
o Vitiligo 
o Contact Dermatitis 
o Lichenoid Dermatitis 
o Tinea Versicolor 

x Diagnosis Of Leprosy: 
o Clinical 

� Skin lesions 

� Thickening of cutaneous nerves 

� Loss of sensation 

o Split Skin Smears 
� Acid fast bacilli (AFB) 

o Biopsy 
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MYCOBACTERIUM ULCERANS: 
x Organism: 

o Mycobacterium ulcerans 

x Epidemiology: 
o Occurs in Mossman / Cooktown area 

x Pathophysiology: 
o Chronic ulcerative disease of skin and subcutaneous tissue (Buruli ulcer) 

o Probably starts from minor trauma 
x Presentation: 

o Ulcers are always much smaller in area than subcutaneous infection underlying them 

o Usually not painful 

 

x Diagnosis: 
o Clinical 

o Swab for AFB,  culture and PCR 

o Skin biopsy 

x Treatment: 
o Surgical resection 

o Intravenous amikacin + oral rifampicin + oral clarithromycin or azithromycin  

o Local heat 
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TROPICAL ULCER: 
x Organisms: 

o Fusiform bacilli and Spirochaetes  

x Pathophysiology: 
o Specific acute ulcerative skin disease limited to tropical and subtropical regions 

o Can follow minor trauma 
� Manage coral cuts effectively 

� Manage minor wounds 

x Presentation: 
o Characteristic slough containing, in its early stages, numerous fusiform bacilli and spirochaetes. 

o Rapidly growing 

o Usually on leg  

o May develop into a chronic non-specific ulcer which is indistinguishable from indolent ulceration 

resulting from other causes. 

  

x Diagnosis: 
o Clinical  

o Culture 

� Fusobacterium 
� Mixed bacteria 

o Biopsy 

� Fusobacterium 
� No mycobacteria 

x Treatment: 
o Antibiotics ʹ systemic and broad-spectrum including metronidazole 

o Rest 
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INFECTIOUS DISEASE HEALTH Pathology: 
TROPICAL SPRUE 

 
- Tropical Sprue 

o с ͞Seǀeƌe MalabƐoƌƉƚion͕ AccomƉanied bǇ Diaƌƌhoea Θ MalnƵƚƌiƚion͟ 
o Aetiology: 

� Infective ʹ But Unknown Agent.  
o Pathogenesis: 
o Morphology: 

� Partial Villous Atrophy Throughout the Whole SI  
x (As opposed to Coeliac Disease Æ Total Villous Atrophy in Proximal SI) 

� Inflammatory Infiltrate 
o Clinical Features: 

� Epidemiology: 
x Residents/Visitors of Affected Tropical Areas (Asia, Caribbean, S.America) 

� Symptoms: 
x **Chronic Diarrhoea + Malabsorption 
x Anorexia, Weight Loss 
x Abdo Distension 

� Diagnosis: 
x Exclude Acute Infective Diarrhoeas ʹ esp. Giardia 
x Demonstrate Malabsorption ʹ esp. Fat & VitB12 
x Jejunal Mucosal Biopsy ʹ Partial Villous Atrophy Throughout the Whole SI. 

� Treatment: 
x Fluid Resuscitation (if Severe) 
x VitB12 & Folate Supplements 
x Long-Course Antibiotics (6mths Tetracycline) 

� Prognosis: 
x Excellent 
x Mortality only due to Dehydration/Electrolyte Depletion. 

 

 

NB: Inflammatory Infiltrate & Villous Blunting 
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Wk 9 
International Health Notes 

TB in Nepal 
 
Overview of Nepal: 

x Sandwiched between Chinese Tibet and India 
x Beautiful country wrecked by poverty and corruption. 

 
x 4th poorest country  
x POPULATION CRISIS:  

o Early marriage 
o poor contraception 
o high fertility (5.4) 
o male preponderance 

 
x Poverty:  

o Poor food security 
o Poor housing standards 
o Poor communication 
o Corruption effect on service delivery 

x Poor Transport: 
o **Walking  
o No River or Sea Ports 
o No Motor Boats 
o No Railways 
o Terrible Roads (Oil is Scarce) 

 
x Geology: 

o Monsoons 
o (Tectonic Plate) Seizmic Activity 
o Landslides  
o Floods 
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Learning objectives ʹ (With Respect to Nepal): 
x Understand pathological and clinical parameters of Tuberculosis 
x Understand social determinants of Tuberculosis 

o Identity the impacts of Tuberculosis on the lives of the poor 
x Identify the MDG specific to TB 
x Understand the DOTS and DOTS Plus systems of management of Tuberculosis in regions of high 

prevalence 
x Understand the part played by WHO, National TB organization, and NGOs in TB control 

 
Millennium Development Goals.   

x For tackling extreme poverty 
x Goal N0 6- Combat HIV/AIDS malaria and other diseases (including TB) 

 
TUBERCULOSIS IN NEPAL: 

x Tuberculosis: 
o Organism: 

� A Mycobacterium 
� Requires a Ziehl Nielsen Acid-Fast Stain  
� Found in many animals (Eg. Cattle - Bovine TB - Common in children after consuming 

unpasteurised milk) 

 
o Epidemiology: 

� TB Accounts for 99% of the Deaths 
o Histology: 

� Tuberculosis follicle consists of central Caseous Necrosis  
� Surrounded by lymphocytes, multi-nucleate giant cells and epitheloid macrophages  
� Organisms may be identified within the macrophages  
� ͞Gohn Focus͟ ;Gohn ComplexͿ͗ 

x a sub-pleural lesion 
x in an immunocompetent individual 
x usually occurs in an upper region of the lung 
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o Types of TB: 
� Pulmonary TB Æ: 

x Cavitation 
x Caseation 
x Consolidation 
x May cause Pleurisy with Pleural Effusion 
x ÆSevere Fever, Cough, Pleuritic Pain & Dyspnoea 

  
� Pulmonary TB in AIDs: 

x The immune system is no longer able to mount a granulomatous reaction 
x ÆDiffuse, patchy transbronchial spread without definite granuloma formation  
x may be mediastinal or hilar Lymphadenopathy 

 
� Extrapulmonary TB: 

x Tuberculous Spondylitis: 
o Systemic symptoms are often absent. Initial symptoms include back pain 

and stiffness.  
o Disease progression may lead to leg weakness or paraplegia.  
o Anterior wedging of two adjacent vertebrae with destruction of the 

intervening disc causes a tender prominence of the spine (gibbus).  
x Peripheral osteoarticular TB  

o Pain in affected bone or joint, with swelling and restricted movements of 
the involved joint. and (Arjun,)   ****  

o Bone marrow involvement may cause pancytopenia.  
x Tuberculous meningitis  

o Initially presents with fatigue, malaise, intermittent headaches and low-
grade fever.  

o Progresses over a few weeks to cause headaches, altered mental state 
and vomiting, and then to meningism. Focal neurological signs due to 
involvement of cranial nerves and vasculitis.  

o Tuberculous meningitis may present with sudden severe meningitis 
progressing rapidly to coma and death.  

x Scrofula,  
o Mesenteric lymphadenitis  
o Tuberculous abdominal lymphadenopathy is common in HIV-positive 

patients  
o May present with fever, abdominal pain and gastrointestinal (GI) 

obstruction. A mass may be palpable.  
x Renal TB  

o May present with dysuria, pyuria, haematuria, urinary frequency, and 
back and loin pain.  
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x Gastrointestinal TB: 
o after swallowing of respiratory secretions  
o or drinking of unpasteurised milk (M. bovis) 
o Oral TB may cause non-healing ulcers of the mouth or tongue  
o May present with: 

� dysphagia  
� massive haematemesis 
� abdominal pain 
� anorexia 
� diarrhea 
� obstruction 
� haemorrhage  
� a palpable mass.  

x TB Peritonitis: 
o Fever, weight loss and anorexia, with abdominal pain and swelling 

(ascites).  
x Pericardial TB: 

o Non-specific symptoms: 
� Fever 
� weight loss  
� night sweats 

o Local Symptoms: 
� Cough 
� Dyspnoea 
� Orthopnoea 
� ankle swelling  
� chest pain.  
� Cardiac tamponade  
� cardiac constriction 

x TB Otitis: 
o Hearing loss 
o Painless discharge.  
o May present as facial nerve palsy 

x Genital TB  
o More common in women and may present with menstrual irregularity, 

abdominal pain and infertility. Ectopic pregnancies  
� Disseminated Miliary TB: 

x Presentation usually non-specific with fever, anorexia, weight loss, night sweats 
and weakness 

x pulmonary involvement 
x altered mental state, meningismus 
x wasting 
x hepatosplenomegaly 
x lymphadenopathy  
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o Diagnosis: 
� Chest X-Rays 
� Sputum Microscopy 
� Biopsy 
� Skin tests (Mantoux & Heaf): 

x Delayed hypersensitivity reaction used to diagnose tuberculosis  
x In the Mantoux test 0.1 ml of purified protein derivative is injected intradermally  

o Positive reaction is a papule of > 5 mm diameter at 72 hours  

 
x In the Heaf test purified protein derivative is placed on the skin  

o A gun is used to produce multiple punctures  
o Positive reaction is more than 4 papules at puncture sites at 72 hours  

x Positive skin test =  
o Active infection  
o or previous BCG vaccination  

 
x Social determinants 

o Poverty , War, Civil strife 
o Malnutrition, poor housing, unemployment 
o Female gender inequality 
o Poor housing sputum/droplet close contact 
o Poor nutrition   
o Long working hours 
o Unable to access treatment due to distance, transport, money, time off work. 
o No free Hospitals  

 
x Prevention StrategǇ͗ ͞DOTS͟ (Directly Observed Treatment Short-Course): 

o 1. Sustained political and financial commitment.  
� TB can be cured and the epidemic reversed if adequate resources and administrative 

support for TB control are provided.  
o 2. Diagnosis by quality ensured sputum-smear microscopy.  

� Chest symptomatics examined this way helps to reliably find infectious patients.  
o 3. Standardized short-course anti-TB treatment (SCC) given under direct and supportive 

observation (DOT).   
� Helps to ensure the right drugs are taken at the right time for the full duration of 

treatment.  
o 4. A regular, uninterrupted supply of high quality anti-TB drugs.  

� Ensures that a credible national TB programme does not have to turn anyone away.  
� Anti-Mycobacterial Drugs: 

x *Rifampicin 
x Isoniazid 
x Pyrazinamide 
x Ethambutol 

� (4 for 2 months, or 2 for 4 months) 
o 5. Standardized recording and reporting  

� Helps to keep track of each individual patient and to monitor overall programme 
performance. 
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x ROLE OF NGO͛S IN TB CONTROL͗ 
o 1 Providing TB treatment services  
o 2 Supporting Existing Health Services for TB Control       
o 3 Educating community about TB treatment  
o 4 Providing Community-based Care  
o 5 Advocating for and mobilizing enhanced TB control effort 
o 6 Conducting and supporting operational research ...  

 
x Impact on the economy: 

o Costs of care. 
o Drugs, contact tracing, clinics and hospitals 
o Costs of lost work. 
o Low output, time off 
o Costs of support of families and orphans 
o Costs of prevention, BCG of babies etc 
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INFECTIOUS DISEASE HEALTH Pathology: 
WHIPPLES DISEASE 

 
- Whipples 

o Aetiology: 
� Chronic Infection with Bacterium: Tropheryma Whipplei 

o Pathogenesis: 
� Tropheryma Whipplei is a Relative of Mycobacteria Æ :. Intracellular (in Macrophages)  
� Systemic Infection Æ Systemic Disease 

o Morphology: 
� Endoscopy – Pale, Shaggy Duodenal Mucosa + Eroded, Red Friable Patches 
� **Biopsy – Characteristic 3-Layered Cell Wall of T.whipplei Within Foamy Macrophages. 

o Clinical Features: 
� Symptoms/Signs: 

x Initially – Arthritis & Arthralgia (but in Middle Aged) 
x Progression to – Weight Loss, Diarrhoea, Abdo Pain, Fever 
x Involvement of – Lymphnodes, Heart, Lung, Joints & Brain (Neuro Symptoms) 

� Investigations: 
x Blood Tests – Features of Chronic Inflammation & Malabsorption 
x Endoscopy – Pale, Shaggy Duodenal Mucosa + Eroded, Red Friable Patches 
x **Biopsy – Characteristic 3-Layered Cell Wall of T.whipplei Within Macrophages. 
x Immunohistochemistry - T.whipplei Antibodies  
x PCR 

� Treatment: 
x Long-Course Antibiotics that Cross the BBB – Eg. Trimethoprim or Co-Trimoxazole 

� Prognosis: 
x Fatal if untreated. 

 

 
Electron Micrograph showing the Tri-Laminar Cell Wall of Trophyrema.whipplei 

 
 

 
NB: S = Spherical Sacs inside Macrophages containing B= Dense Rod-Shaped Bodies (Bacteria). 
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Continue Reading For Bonus  
Supplementary Study Materials… 
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