
Cancer,	HIV,	and	Antivirals		
	

Pharmacotherapy	of	Neoplasia	
• Classification	of	Antineoplastic	Drugs		

– Antineoplastic	agents	kill	or	stop	the	growth	of	cancer	cells	and	may	
be	classified	in	multiple	ways.	
▪ Alkylating	agents	
▪ Antimetabolites	
▪ Antitumor	antibiotics	
▪ Hormones	and	hormone	antagonists	
▪ Natural	products	
▪ Biologic	response	modifiers	and	targeted	therapies	
▪ Miscellaneous	antineoplastic	drugs	

	
Alkylating	Agents	

• Alkylating	agents	change	the	shape	of	the	DNA	double	helix	and	prevent	
cancer	cells	from	dividing	normally.	

• Alter	the	shape	of	the	DNA	double	helix	
• Prevent	DNA	from	duplicating	
• Kill	cancer	cells	when	they	divide	
• Suppress	bone	marrow	(myelosuppression)	
• Damage	epithelial	cells	
• Alopecia	
• Used	in	broad	range	of	malignancies	

– Lymphomas,	myelomas,	leukemias	
– Pancreatic,	testicular,	ovarian,	breast	cancers	

• Chemical	classes	
– Nitrogen	mustards	
– Nitrosoureas	
– Platinum	compounds	

• Adverse	Events	
– Adverse	effects	common	to	other	antineoplastic	agents,	such	as	

anorexia,	nausea,	vomiting,	weight	loss,	diarrhea,	and	mouth	sores	
▪ Alopecia	
▪ Jaundice	
▪ Acne	
▪ Serious	adverse	effects	

– Bone	marrow	suppression	
– Severe	infection	and	sepsis	
– Secondary	cancers	

	
Antimetabolites	

• Antimetabolites	disrupt	the	critical	cellular	pathways	of	cancer	cells.	
• Antimetabolites		
• Similar	structure	to	nutrients	required	by	rapidly	growing	cancer	cells	



• Disrupt	metabolic	pathways	of	cancer	cells	
• Some	become	incorporated	into	the	DNA	of	cancer	cells	and	interfere	with	

DNA	replication	
• Inhibit	enzymes	
• Cell	cycle	specific	
• Classes	

– Folic	acid	analogs	
– Purine	and	pyrimidine	analogs	

• Prototype	drug:	Methotrexate	(MTX,	Rheumatrex,	Trexall)	
– Adverse	effects	

▪ Nausea	and	vomiting	are	severe	at	high	doses.	
– Black	box	warnings	

▪ Methotrexate	combined	with	NSAIDs	may	cause	severe	and	
sometimes	fatal	myelosuppression	

▪ Hepatotoxic	
▪ Ulcerative	stomatitis	and	diarrhea	may	lead	to	hemorrhagic	

enteritis	and	death	from	intestinal	perforation.		
▪ Pneumocystis	pneumonia	
▪ Pulmonary	toxicity	may	result	in	acute	or	chronic	interstitial	

pneumonitis	at	any	dose	level.		
▪ Severe,	sometimes	fatal,	dermatologic	reactions	

	
Antitumor	Antibiotics	

• The	antibiotic	antineoplastics	contain	substances	obtained	from	bacteria	that	
have	the	ability	to	kill	cancer	cells.	

• Antitumor	Antibiotics		
• Restricted	use	
• Bind	to	DNA	
• Mechanism	of	action	similar	to	alkylating	agents	
• IV	or	direct	instillation	via	catheter	
• Antitumor	Antibiotics	
• Prototype	drug:	Doxorubicin	(Adriamycin)	

– Therapeutic	effects	and	uses	
▪ Approved	to	treat	neuroblastoma	and	solid	tumors	of	the	bone,	

bladder,	breast,	ovary,	GI	tract,	lung,	and	thyroid	
▪ Part	of	many	chemotherapy	regimens	for	other	tumors	

	
Hormones	and	Hormone	Antagonists		

• Hormones	and	hormone	antagonists	block	the	substances	necessary	for	
continued	growth	of	tumors.	

• Hormones	used	in	treating	cancer	include:	
– Corticosteroids	
– Progestins	
– Estrogens	
– Androgens	



• Therapy	is	limited	to	hormone-sensitive	tumors	of	the	breast	or	prostate.	
• Not	cytotoxic	
• Normally	given	for	palliation	
• Prototype	drug:	Tamoxifen	

– Therapeutic	classification	
▪ Antineoplastic	

– Pharmacologic	classification	
▪ Hormonal	agent,	estrogen	receptor	blocker	

– Therapeutic	effects	and	uses	
▪ Palliative	treatment	of	advanced,	metastatic,	ER-positive	breast	

cancer	in	men	and	postmenopausal	women	
▪ Off-label	indications	include	astrocytoma,	malignant	glioma,	

malignant	melanoma,	and	ovarian	cancer.	
▪ Prophylaxis	of	breast	cancer	in	women	who	have	a	high	risk	of	

developing	the	disease	
▪ Adjunctive	therapy	in	women	following	a	mastectomy	to	

decrease	the	potential	for	cancer	in	the	contralateral	breast	
– Mechanism	of	action	

▪ Binds	to	ERs,	producing	agonist	effects	in	some	tissues	(bone)	
and	antagonist	effects	in	other	tissues	(breast)	

▪ The	binding	in	breast	tissue	inhibits	DNA	replication	and	
affects	other	growth	factors	in	cancer	cells.	

– Adverse	effects	
▪ Nausea	
▪ Vomiting	
▪ Hot	flashes	
▪ Vaginal	discharge	
▪ Irregular	menses	
▪ Vaginal	bleeding	
▪ Fluid	retention	
▪ Headaches	
▪ Light-headedness	
▪ Rash	

– Black	box	warnings	
▪ Increased	risk	of	endometrial	cancer	
▪ Slightly	increased	risk	of	thromboembolic	disease,	including	

stroke,	pulmonary	embolism,	and	deep	vein	thrombosis	(DVT)	
– Contraindications/precautions	

▪ Anticoagulant	therapy	
▪ Preexisting	endometrial	hyperplasia	
▪ History	of	thromboembolic	disease	
▪ Pregnancy	
▪ Lactation	
▪ Leukopenia	



	
Natural	Products	

• Natural	products	that	are	derived	from	plants	include	the	vinca	alkaloids,	
taxanes,	and	topoisomerase	inhibitors.	

• Three	subdivisions		
– Vinca	alkaloids	
– Taxanes	
– Topoisomerase	inhibitors	

• Natural	Products	
• Three	subdivisions		

– Vinca	alkaloids	
– Taxanes	
– Topoisomerase	inhibitors	

	
Cancer	Immunotherapy	

• Use	your	immune	system	to	attack	the	cancer	cell	
• New	drugs	designed	to	help	the	immune	system	recognize	the	cancer	cell	
• Lets	your	natural	immune	system	kill	the	cancer	cells	
• New	treatment	and	can	be	extremely	effective	

	
	
HIV	

• Attaches	CD4	cells	to	reproduce	the	virus	
o Several	steps	to	reproduction	in	CD4	cells	

• No	longer	a	death	sentence,	with	drugs	individuals	can	live	a	normal	life.	You	
can	use	Post	exposure	treatment	(PREP)	continued	for	28	days.	High	dose	of	
antivirals	stops	the	flow	of	disease.	Reduced	viral	load.		

o Post	exposure	profolxis	usually	used	in	health	care	workers	who	are	
exposed	

	
Initiation	of	antiretroviral	therapy	

• Start	on	HAART	regardless	of	CD4	or	viral	load		
� Special	situations:		

� May	transmit	to	others		
� Pregnant	women		
� Co-infection	with	hepatitis	B	virus	

� General	Principles	
� Highly	active	antiretroviral	treatment	(HAART)	

� Combination	of	multiple	antiretrovirals	to	achieve		maximum	viral	
load	suppression		

� Classifications	of	Antiretroviral	Drugs	
1. Fusion	inhibitors		
2. CCR5	antagonists	
3. Nucleoside/nucleotide	reverse	transcriptase	inhibitors	(NRTIs/NtRTIs)	
4. Nonnucleoside	reverse	transcriptase	inhibitors	(NNRTIs)	



5. Integrase	inhibitors	
6. Protease	inhibitors	(PIs)	

	
	
Treatment	Failures	
� Primary	factors	for	treatment	failure	

� Adverse	effects	from	medications	
� Lack	of	adherence	to	drug	therapy	
� Resistant	HIV	strains	
� Genetic	variability	

� HIV	drugs	common	adverse	effects		
� GI	symptoms	–	nausea/vomiting,	abdominal	pain,	diarrhea,	loss	of	

appetite	
� Headache	
� Fatigue		
� More	severe	adverse	effects		

� Lactic	acidosis	leads	to	high	levels	of	acid	in	the	blood,	which	
can	be	fatal.	Associated	with	use	of	NRTIs.	

� Persistent	nausea,	vomiting,	abdominal	pain	
� Unusual	fatigue	
� Shortness	of	breath	



� Rapid	breathing	
� Enlarged	or	tender	liver	
� Cold	or	blue	hands	and	feet	
� Abnormal	heart	beat	
� Weight	loss	

� Hyperglycemia	and	Hyperlipidemia.	Associated	with	use	of	
Protease	inhibitors.		

� Hepatotoxicity.	Associated	with	several	classes	of	HIV	drugs;	
NNRTIs,	NRTs,	and	PIs.	

� Skin	Rashes.	Associated	with	all	HIV	drugs.		
� Flat	or	raised	red	spots	with	blisters	in	the	center.	

Blisters	in	the	mouth,	eyes,	genitals,	or	other	moist	
areas.	Peeling	skin	that	causes	painful	sores	

� Often	with	fever	
� Severe	toxicity	to	bone	marrow	associated	with	Nucleoside	

reverse	transcriptase	inhibitor	(NRTI)	
� Anemia	and	neutropenia	are	common	with	NRTIs	

		
Monitoring	Progress	of	Therapy	
� Two	laboratory	tests	

� CD4	lymphocyte	count	
� HIV	RNA	in	the	blood	

� Preferred	test	
� HIV	RNA	
� Estimate	of	speed	of	replication	
� More	accurate	measure	of	clinical	outcome	
� Every	3	to	6	months	

	
Protease	Inhibitors	

• Block	protease	activity	within	the	HIV	virus	
• Contraindications		

o Pregnancy,	lactation.		
o Hepatic	dysfunction	
o Patients	taking	antidiabetic	drugs.	Can	cause	hyperglycemia	dose	

adjustment	is	required.	
o mild	to	severe	dermatologic	reactions	including	Steven	Johnson	

syndrome.	
o should	not	be	used	in	children	younger	than	3	years	of	age	because	of	

the	potential	for	toxic	effects.	
• Adverse	Effects	

o GI:	nausea,	vomiting,	diarrhea,	anorexia,	changes	in	liver	function		
o Skin:	rashes,	pruritus,	Steven	Johnson	syndrome	

	
	



	
Use	of	CD4	lymphocyte	and	HIV	RNA	counts	to	predict	therapeutic	outcomes.		
	

Postexposure	Prophylaxis	(PEP)	
� Preferred	HIV	PEP	Regimen	(2016)	

� Raltegravir	(Isentress)	400	mg	PO	twice	daily	
Plus	

� Truvada,	1	PO	once	daily	(Tenofovir	300	mg	emtricitabine	200	mg)		
� Updated	US	Public	Health	Service	Guidelines	for	the	Management	

of	Occupational	Exposures	to	Human	Immunodeficiency	Virus	
and	Recommendations	for	Postexposure	Prophylaxis,	2013	

� (These	recommendations	change	as	new	knowledge	is	applied)			
		
Antivirals	
	
Acyclovir	

• Antiviral	agent	that	works	against	herpes	simplex	virus	and	varicella	zoster	
virus	

• Works	by	inhibiting	DNA	replication,	by	interfering	with	DNA	polymerase	



• Used	for	oral	or	esophageal	herpes	
• Herpetic	kerato-uveitis	
• Genital	herpes	
• Prophylaxis	
• Zoster	necrotic	or	extensive	forms	facial	ophthalmic	zoster	
• Adverse	events	

o Allergies,	headache,	rashes	GI	distress,	raised	transaminases,	
neurologic	disorders	with	renal	impairment	and	elderly	

o Hematological	disorders	
o Causes	nephrotoxicity	hemolytic	uremic	syndrome	and	

thrombocytopenia		
• Precautions	with	renal	patients	
• Drink	lots	of	water	
• Does	not	prevent	transmissions	
• No	contraindication	with	pregnancy	

	
	


