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Context:
PEPFAR currently recommends the simultaneous transition of new, first-, and second-line adults and adolescents to a fixed dose combination (FDC) of tenofovir, lamivudine and dolutegravir (TLD) as a preferred regimen. Countries are encouraged to plan their transition to minimize wastage of legacy antiretrovirals (ARVs) and ensure sufficient viral load capacity for monitoring of patients who have been switched to TLD[footnoteRef:1]. [1:  President’s Emergency Program for AIDS Relief. 2018. PEPFAR 2018 Country Operational Plan Guidance for Standard Process Countries. https://www.pepfar.gov/documents/organization/276459.pdf
] 


This training was developed to be adapted to each county’s local context and guidelines. Antiretroviral treatment (ART) is a rapidly evolving area and it is therefore expected that these documents will require updating over time as recommendations change.

Recommended Citation:
Health Care Worker Training on the Introduction of Dolutegravir for the Treatment of HIV Infection - Supplemental Module: Toxicity Monitoring. New York: ICAP at Columbia University; 2018.
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	3TC
	Lamivudine

	ABC
	Abacavir

	ADR
	Adverse drug reaction

	AE
	Adverse Event

	ART
	Antiretroviral Therapy

	ARV
	Antiretroviral Drug

	AUC
	Area under the curve

	ATV/r
	Ritonavir-boosted atazanavir

	AZT
	Zidovudine

	CDC
	US Centers for Disease Control and Prevention

	CNS
	Central Nervous System

	DHHS
	Department of Health and Human Services

	DNA
	Deoxyribonucleic acid

	DTG
	Dolutegravir

	EFV
	Efavirenz

	FDA
	U.S. Food and Drug Administration

	FDC
	Fixed Dose Combination

	FTC
	Emtricitabine

	HIV
	Human Immunodeficiency Virus

	HIVDR
	HIV Drug Resistance

	INSTI
	Integrase Strand Transfer Inhibitor

	IRIS
	Immune Reconstitution Inflammatory Syndrome

	LPV/r
	Lopinavir/ritonavir

	NRTI
	Nucleoside Reverse Transcriptase Inhibitor

	NNRTI
	Nonnucleoside Reverse Transcriptase Inhibitor

	NTD
	Neural Tube Defect

	NVP
	Nevirapine

	PEPFAR
	U.S. President's Emergency Plan for AIDS Relief 

	PI
	Protease inhibitor

	PMTCT
	Prevention of Mother-to-Child Transmission

	PPI
	Proton pump inhibitors

	RAL
	Raltegravir

	RNA
	Ribonucleic Acid

	SAE
	Serious Adverse Event

	TB
	Tuberculosis

	TDF
	Tenofovir Disoproxil Fumarate

	TLD
	Dolutegravir, Lamivudine and Tenofovir Disoproxil Fumarate 

	TLE
	Efavirenz, Lamivudine and Tenofovir Disoproxil Fumarate 

	UNAIDS
	The Joint United Nations Programme on HIV/AIDS

	USAID
	United States Agency for International Development

	WHO 
	World Health Organization 
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Disclaimer

This training was developed during the first half of 2018 and, as such, the technical content in this program reflects current normative guidance and recommendations from global agencies such as World Health Organization and donors such as the Presidents Emergency Plan for AIDS Relief (PEPFAR). This training was also updated in August 2018 to reflect new evidence that use of DTG-containing regimens prior to conception may increase the risk of neural tube defects (NTDs). At the time of this writing, most country programs are in the early phases of introducing dolutegravir (DTG), including the fixed dose combination of tenofovir, lamivudine and dolutegravir (TLD) into their national programs. 

These materials are intended to support country programs to train health care workers to prescribe and monitor patients in programs where DTG and TLD are being introduced and assumes that national guidelines have been developed to guide the scale-up and use of TLD. 

In some instances, normative guidance from the WHO or recommendations from PEPFAR may differ from national guidelines. This training program was developed for adaption at the country level, based on the local epidemiology and current national guidelines. 

While we attempt to thoroughly address specific topics, we may not include discussion of the full spectrum of HIV care and treatment. Thus, this information must be understood as a tool to sensitize health care workers on the appropriate management of patients with regard to the introduction of TLD rather than an exhaustive training about HIV care and treatment.



Toxicity Monitoring
Objectives:
After completing this module, participants will be able to:
· Explain the importance of pharmacovigilance and toxicity monitoring
· List the definitions of adverse events (AEs), adverse drug reactions (ADRs), classifications of ADRs and treatment limiting toxicities 
· Describe the impact of ADRs on quality of life and adherence
· Name common significant ADRs and treatment limiting toxicities associated with ARVs
· Describe roles and responsibilities, reporting lines and data flow for reporting ADRs
· Appropriately report ADRs related to TLD using national reporting tools 
· Identify where national reports on ADRs may be accessed 


Key Terms
Pharmacovigilance:



Toxicity Monitoring:




Side effect:




Adverse Events:



Adverse Drug Reactions:





Importance of Monitoring Drug Toxicity
Key Points:
· Monitoring is particularly important for new drugs that have not been used in the general population for a long time.
· Before a drug is available, it is studied in animals first, and then studied in clinical trials that may only include a few hundred or even a few thousand people.
· Clinical studies may exclude certain populations such as pregnant women, patients with hepatitis coinfection or patients with advanced HIV disease.
· Some drug reactions are very rare, so they may not be recognized until we see many thousands of patients taking the drug. 
· Even though drugs are studied before they are introduced to the program it is still important to continue to monitor safety and toxicity as part of post-marketing surveillance.

ARV potential toxicity Key Points:
· All ARVs can cause reactions, but they must be taken for life to maintain viral suppression.
· Many patients with HIV are taking multiple drugs such as cotrimoxazole, TB medications, or other treatments, so they may have an ADR from any of them, or because of drug-drug interactions.
· Patients with HIV may also have other co-morbid conditions such as malnutrition that may put them at higher risk for experiencing drug reactions.


Mild and Severe ARV Drug Toxicity
Nucleoside Reverse Transcriptase Inhibitors (NRTIs)
	Drug
	Mild ADRs
	Severe ADRs

	Tenofovir (TDF)
	Dizziness, headache, diarrhea, nausea
	Renal failure, Fanconi anemia

	Zidovudine (AZT)
	Skin or nail pigmentation, nausea, myalgia, taste change
	Anemia, leukopenia, neutropenia

	Lamivudine (3TC) and Emtricitabine (FTC)
	Malaise, headache, diarrhea
	

	Abacavir (ABC)
	Headache, anorexia, nausea, diarrhea
	Drug hypersensitivity



Non-nucleoside Reverse Transcriptase Inhibitors (NNRTIs)
	Drug
	Mild ADRs
	Severe ADRs

	Nevirapine (NVP)
	Rash
	Hypersensitivity, Stephens-Johnson syndrome, hepatitis

	Efavirenz (EFV)
	Abnormal dreams, dizziness, drowsiness, nausea, headache, fatigue
	Severe neuropsychiatric effects, Hypersensitivity, Stephens-Johnson syndrome





Protease Inhibitors (PIs)
	Drug
	Mild ADRs
	Severe ADRs

	Lopinavir/ritonavir
	Diarrhea, nausea
	Hepatitis, Lipodystrophy, metabolic syndrome, hyperlipidemia

	Atazanavir/ritonavir
	Scleral icterus, diarrhea, nausea
	Rash

	Darunavir/ritonavir
	Diarrhea, nausea
	Hepatitis



Integrase Inhibitors (INSTIs)
	Drug
	Mild ADRs
	Severe ADRs

	Raltegravir (RAL)
	Headache, diarrhea, nausea
	Myopathy

	Dolutegravir (DTG)
	Nausea, diarrhea, neuropsychiatric symptoms (e.g. insomnia)
	Myopathy
Hypersensitivity



Drug Toxicity and Adherence
Key Points
· Patients are counseled that they may experience neuropsychiatric effects after EFV, but that they should continue to take their ARVs.
· Patients may be given advice about taking EFV before sleeping at night to minimize the effect on their daily life.
· Patients may also be advised that taking EFV on an empty stomach may decrease the symptoms they experience.
· Patients may also be told that these negative effects improve over time, so they should continue to adhere to their ARVs.
· Patients who were very sick may have been more willing to tolerate adverse reactions if the ARVs otherwise made them well again. However, patients who were feeling well may not have been as accepting of these negative effects.
· Patients may have discontinued treatment if they began experiencing toxic effects such as facial wasting and some patients even refused ART because they knew about these toxicities.



Benefits and Challenges to Toxicity Monitoring
	Benefits to Toxicity Monitoring
	Challenges to Toxicity Monitoring

	





















	



ADRs: Identification
Key Points:
· ADRs may be difficult to identify.
· Some reactions such as a skin rash can be seen; others can be detected by laboratory exam. However, there are also ADRs that we cannot detect ourselves and we must rely on the report of the patient.
· Patients may experience or describe their symptoms in ways that we don’t expect or understand.
· If patients are ill, it may also be difficult to know if it is the disease that is causing the symptom or the drug. For example, HIV infection may cause weakness, but some patients may experience this as a result of the drugs they are taking.
· ADRs can also be non-specific such as headache, fatigue or diarrhea. There are other things including infection, stress, poor nutrition that may cause these symptoms.
· Patients are usually taking more than one drug at a time, so it can be hard to know which drug is causing the problem.
· Take a history
· Make sure the patient is actually taking the suspected drug.
· Ask if the patient’s reaction may be due to any other cause (underlying disease, other medications or substances, drug interactions).
· Establish the time relationship. Did the reaction occur after the medication was taken? Some reactions occur immediately others take time to develop.
· Conduct a physical exam with appropriate laboratory investigations.
· A few medicines cause very distinct physical signs (e.g. NVP or EFV may cause drug rash, AZT may cause nail discoloration).
· Determine if there is any other cause for the reaction.
· Establish the severity of the reaction.
· Check what is known about the drug.
· Some reactions are very commonly known, but there are some that may not be as common.
· The package insert often contains information about possible side effects, however even if it is not mentioned, it does not mean that the reaction is definitely not related to the drug.
· Find out what information is known about ADRs related to the drug. This may be found on the internet, in guidelines or by asking colleagues.
ADRs: Assessment
· Grading is done to help a provider decide what to do next. For example, for a grade 1 or mild ADR, no intervention may be needed. However, on the other end of the spectrum, a grade 4 ADR requires immediate response if an ADR is life threatening. 
· All toxicities must be graded, and the adverse event must be managed according to its severity. 
· Once you know what the grade is, you will have to know what the appropriate response is. 
· The actions that are taken are dependent on the severity. We range from continuing ARVs and offering symptomatic relief for grade one to potentially discontinuing medications, hospitalization and stabilizing the patient in grade four. 
ADRs: Management
	CATEGORY
	Grade 1: Mild Reaction
	Grade 2: Moderate Reaction
	Grade 3: Severe Reaction
	Grade 4: Severe Life-Threatening reaction

	DEFINITION
	Discomfort causing no interference with activity
	Discomfort causing greater than minimal interference with normal social or functional activities
Patient’s daily activities are disrupted
	Discomfort resulting in inability to perform normal social or functional activities
Inability to perform daily activities
	Any medical occurrence that at any dose results in:
Life-threatening situation
Immediate patient hospitalization or prolongation of existing hospitalization
Persistent patient disability or incapacity

	ACTION
	Continue ARVs, offer symptomatic relief (if appropriate)
	Continue ARVs as long as feasible, offer symptomatic relief if appropriate. If no improvement consider single drug substitution
	Substitute offending drug without discontinuing ART. Monitor the patient closely
	Immediately discontinue ALL drugs, including ARVs and manage the medical event. The patient often requires hospitalization. When the patient is stabilized, reintroduce ARVs using a modified regimen (substitute the offending drug)


Grading of Common AEs: History and Physical Exam
	AE
	Grade 1
	Grade 2
	Grade 3
	Grade 4

	Diarrhea
	Mild OR transient; 3–4 loose stools per day OR mild diarrhea lasting <1 week
	Moderate OR persistent; 5–7 loose stools per day OR diarrhea lasting ≥1 week
	Bloody diarrhea OR orthostatic hypotension OR >7 loose stools/day OR intravenous Rx required
	Hypotensive shock OR hospitalization required

	Nausea
	Mild OR transient; reasonable intake maintained
	Moderate discomfort OR intake decreased for <3 days
	Severe discomfort OR minimal intake for ≥3 days
	Hospitalization required

	Vomiting
	Mild OR transient; 2–3 episodes per day OR mild vomiting lasting <1 week
	Moderate OR persistent; 4–5 episodes per day OR vomiting lasting ≥1 week
	Severe vomiting of all foods/fluids in 24 hours OR orthostatic hypotension OR intravenous Rx required
	Hypotensive shock OR hospitalization for intravenous Rx required

	Rash
	Erythema, pruritus
	Diffuse maculopapular rash OR dry desquamation
	Vesiculation OR moist desquamation OR ulceration
	ANY ONE OF: mucous membrane involvement, suspected Stevens-Johnson (TEN), erythema multiforme, exfoliative dermatitis


Grading of Common AEs: Reported Symptoms
	AE
	Grade 1
	Grade 2
	Grade 3
	Grade 4

	Fatigue1
	Normal activity reduced by <25%
	Normal activity reduced by 25–50%
	Normal activity reduced by >50%; cannot work
	Unable to care for self

	Neuropsychiatric symptoms2
	Changes causing no or minimal interference with usual social & functional activities
	Mild lethargy or somnolence causing greater than minimal interference with usual social & functional activities
	Confusion, memory impairment, lethargy, or somnolence causing inability to perform usual social & functional activities
	Delirium OR Obtundation OR Coma

	Insomnia2
	Mild difficulty falling asleep, staying asleep, or waking up early 
	Moderate difficulty falling asleep, staying asleep, or waking up early
	Severe difficulty falling asleep, staying asleep, or waking up early
	


Grading of Common AEs: Laboratory Abnormalities
	AE
	Grade 1
	Grade 2
	Grade 3
	Grade 4

	Hepatitis
	AST or ALT 1.25-2.5x ULN
	AST or ALT 2.5-5x ULN
	AST or ALT 5-10x ULN
	AST or ALT >10x ULN

	Anemia
	Hb 8.0–9.4 g/d
	Hb 7.0–7.9 g/dl
	Hb 6.5–6.9 g/dl
	Hb <6.5 g/dl

	Pancreatitis
	Amylase 1.0–1.5 × ULN
	Amylase >1.5–2.0 × ULN
	Amylase >2.0–5.0 × ULN
	Amylase ≥ 5.0 x ULN



ADRs: Reporting
· There is limited information about new ARVs such as TLD so there may be toxicities that we do not know about yet. Different population may also react to drugs in different ways. Reporting to the program helps to gather information to ensure the drugs that are being used are safe and well tolerated.
· If a problem is identified that could affect many patients the program needs to know in order to develop guidance for health care workers and make further decisions on how and when the drug should be used in the program.
· Some ADRs are rare and it takes many cases before we recognize that it is associated with a particular drug. If we focus on ADRs that happen only at one facility it will take a long time for several rare events to happen. However, if all facilities report to the program, then this information can be gathered and analyzed to identify any problems more quickly.
· Sometimes a patient may experience an ADR and we are not sure how it should be managed. If the program is made aware, experts can be consulted to provide you with support and feedback on what to do.
· The program has developed a system to monitor for the toxicity of all drugs. It is important to report ADRs that occur with new drugs such as TLD, but just as important to report ADRs that happen with other ARVs as well.
· Health care workers have the right training to identify and report ADRs as they are the ones who diagnose, prescribe and monitor patients’ responses to treatment.
· However other people involved in a patient’s care may also report ADRs, even patients themselves.
· It is important to report an ADR as soon as possible. 
· Reactions should be reported even if: 
· You are not certain which drug caused the adverse event 
· You do not have all the details
· At the very minimum, your report is going to contain the following information:
· Title of the report 
· Identifiable Patient (i.e. who is the patient?)
· Prescribed Medicine(s) (i.e. name, formulation, dose, route, frequency and dates taken- include any traditional meds or non-prescription drugs or supplements the patient reports taking)
· Identifiable suspected ADR (i.e. what is the adverse drug reaction?)
· Severity of the ADR
· Identifiable reporter i.e. name and contact details of reporter
· The date of onset of the ADR 
· The action taken following identification of the ADR (this could be continuation of the drug, dose reduction, discontinuation, etc.)
· The outcome following the action taken (resolution of symptoms, drug substitution etc.)
· Information about the patient including age, other comorbidities or significant details
· The suspected medication
· The national program must monitor the safety of the medicines that are used in the country. This includes making sure medicines are of good quality, are being used appropriately and, very importantly, that the population they are being used in are safe.
· This is especially important for new drugs as there is not as much experience using them in real world scenarios over a long period of time.
· Knowing what types of ADRs may occur helps to know what we should screen patients for, how we should counsel them, or in some extreme cases, not use them at all.
· The national body in charge of pharmacovigilance should regularly review reports of ADR’s in order to:
· Identify and investigate new signals of concern
· Communicate safety information to national authorities, health professionals and other stakeholders
· Provide feedback to reporters
· Assess the regulatory information relating to safety in order to determine what action, if necessary, needs to be taken to improve safe use. 
· Even though this reporting takes a little bit of extra time, it is important to do, not just for TLD but for all medicines.
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