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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. 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

	FP
	Family Planning

	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

	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 2018 and updated in August 2019, 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. 

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. 

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. 



TLD During Pregnancy and Breastfeeding
Objectives:
After completing this module, participants will be able to:
· List unique considerations around drug exposure in pregnant and breastfeeding women
· Describe the currently available evidence on use of DTG-containing regimens in pregnancy
· Describe current concerns about use of DTG-containing regimens in women of childbearing potential
· Describe current national guidelines on use of DTG-containing regimen in pregnant and breastfeeding women and in women of childbearing potential
· Describe two global monitoring initiatives for surveillance of birth outcomes of women exposed to ARVs during pregnancy
















Special Considerations in Pregnant and Breastfeeding Women
Without ART, the risk of mother-to-child transmission of HIV ranges from 15-45%
	Phase
	Risk
	Mechanism

	Pregnancy
	5-10%
	Transplacental

	Delivery
	10-20%
	Blood, bodily fluids

	Breastfeeding
	5-20%
	Breastmilk



· We are concerned about both mother and infant:
· ARVs need to be effective to ensure viral suppression in the mother and also prevent mother-to-child transmission of HIV.
· There are physiologic changes during pregnancy that may change the level of the drug in pregnant women, but it’s important to ensure that pregnant patients are taking a dose that is effective.
· Pregnant women often also take other medications that interact with ARVs.
· Pregnant women also may experience side effects differently, or it may be difficult to determine if symptoms are due to side effect of the drugs or symptoms of pregnancy (nausea/morning sickness etc.).
· Drugs also have to be safe for the infant. Infants are exposed to maternal drugs in utero as well as through breastmilk. 
· It’s important for health care workers to know about the effects of drugs during pregnancy.
· Without intervention, the risk of mother-to-child transmission of HIV can be as high as 45% by the end of breastfeeding.
· Transmission can occur while the fetus is in utero as the virus crosses through the placenta. It can also occur intrapartum, which is the term we use for the period during delivery. This is why it is critical for HIV-positive women to have viral suppression at the time of delivery. The virus can also be transmitted through breastmilk; it is important for women to maintain viral load suppression at least until the end of breastfeeding.
· Maternal ARVs are not only essential for maintaining the mother’s health, but they are also the best intervention to prevent transmission to the infant.
· However, there are challenges that must be addressed to ensure that the ARVs given to pregnant and breastfeeding women are effective in maintaining viral suppression. This includes making sure the right dose of ARVs is being given, that side effects or symptoms do not impact adherence, and that there are no drug interactions that may decrease how well the ARVs are working.
· These need to be considered for any ARV regimen a woman is taking during pregnancy and breastfeeding, but as this training is about TLD, we will mainly be focusing on dolutegravir, as it is a new drug and there is not as much experience using it during pregnancy and breastfeeding compared to other ARVs such as TDF, 3TC and EFV.
Challenges to viral suppression in pregnant women:




Physiologic Differences During Pregnancy 
· During pregnancy, nearly every system in a woman’s body changes. These changes can impact the way that drugs may be absorbed, distributed, metabolized and excreted or eliminated from the body.
· Changes in the gastrointestinal system:

Effect:

· Changes in the cardiovascular system:

Effect:

· Because drugs have to be distributed throughout this higher volume of blood, there may be lower bioavailability. At the same time, because proteins like albumin are also diluted in the blood, there is also less protein binding, so the amount of bioavailable drug may be increased. So, there are many factors that impact the distribution of drug in the body.
· Lastly, all of these changes impact the different stages of metabolism, so drugs may be eliminated more quickly or more slowly.



Physiologic Differences May Impact Drug Levels
· We know that all of these changes can affect the level of drug in the body. If the change is significant, the dose of medications may need to be increased or decreased.
· Drug concentrations of NRTIs such as TDF and 3TC do not change significantly and so require no dose adjustment during pregnancy. EFV levels do decrease during the third trimester, but it has been demonstrated that most women will maintain a level above the target level that is needed; therefore, no dose adjustment is required during pregnancy.
· This is a little bit different for the boosted-PIs, and similar to EFV, drug levels can decrease significantly, particularly during the third trimester. Again, in most cases there is no need for dose adjustment however there are a few instances that require extra attention:
· With ATV/r 300mg/100mg, drug levels are lowered during the third trimester of pregnancy, but they are also lowered by drug-drug interactions with TDF and H2-blockers (e.g. ranitidine). ATV/r combined with just pregnancy and either TDF or an H2 blocker does not required a dose-adjustment, however the combination of all three is not recommended. Pregnant women who are taking ATV/r with TDF and a drug like ranitidine, famotidine or cimetidine, should take an increased dose of ATV. The dose should be increased to 400mg with 100mg of RTV once daily. This may or may not be possible depending on whether 100mg tablets of ATV are available, so it may require either a change or PI or an alternative antacid.
· DRV/r levels can also be lowered during pregnancy, particularly using the once-daily dose of 800mg/100mg therefore only the twice-daily dose of DRV/r 600mg/100mg should be used.
· LPV/r levels also decrease, however giving the standard twice-daily dosing of 400mg/100mg is usually sufficient though some guidelines recommend increasing the dose during the second or third trimester. However, this is not usually what is practiced and maintaining the same dose is usually sufficient.
· Dosing of TLD during pregnancy:




· The P2016s study[footnoteRef:2] looks at the level of certain new ARVs when women are pregnant and postpartum to look at how much of a difference there is. [2:  Mulligan N, Best B, Capparelli E et al. Dolutegravir pharmacokinetics in pregnant and postpartum women living with HIV. AIDS 2018;32(6):729-737.] 

· If drug levels become too low in pregnancy, there may be a need to increase the dose.
· Though there have not yet been many women on DTG (only 21) reported so far, it has been demonstrated that though DTG drug levels are lower in the second and third trimesters of pregnancy, the difference is not significant enough to require a change in the dose of 50mg once daily. 
· It was also reassuring that, of the women who delivered, all of them had viral suppression at the time of delivery.
· Thus, while limited so far, the data we have available from P1026s shows that though pregnancy affects the drug level of DTG, there is no need for dose adjustments.
· As TDF and 3TC can also be dosed regularly during pregnancy, we know that we can use TLD with no dose adjustment in women who are pregnant, so the dose is still one tablet once daily.
· However, in addition to drug levels, there are other factors that can affect viral suppression during pregnancy.




Side Effects and Symptoms During Pregnancy
· Women also experience many different symptoms when they are pregnant such as nausea, vomiting, headache or fatigue. These can also be similar to side effects that patients experience when taking ARVs.
· It may not always be possible to know if a symptom is being caused by the pregnancy, or by the ARVs a woman is taking, especially if she has recently started ART or transitioned to a new regimen with new drugs.
· Pregnant women may also develop new side effects from ARVs during pregnancy since their bodies are undergoing so much change.
· It is important that we ask women about symptoms they may be experiencing during pregnancy, even if they have been pregnant before or if they have been taking ARVs for a long time. 
· Adherence is especially critical during pregnancy because there are two lives at stake. If a woman is not able to tolerate her regimen during pregnancy, it is particularly important to support adherence through counseling and symptomatic management.

Drug-drug Interactions During Pregnancy in Women Taking TLD
	No Interaction
	Adjustment May Be Needed

	Anti-nausea drugs (Promethazine, Metoclopramide, Ondansetron)
	Prenatal vitamins and supplements containing iron or calcium 

	Antimalarials (Cotrim, SP)
	Antacids or laxatives containing calcium or magnesium

	Non-calcium or Magnesium containing antacids (e.g. H2 blockers, PPI’s)
	Magnesium Sulfate



Safety Determinations
Effects of timing of in utero exposure:









Key terms:
· Teratogen:








· Organogenesis: 




Safety determinations for TLD—note the importance of each study and the results. 
	
· Results of animal testing:





· ARIA study:




· Observational study using the antiretroviral pregnancy registry in the United States:




· EPPICC study in Europe:





· Tsepamo study in Botswana:
	 







Key terms:
· Central Nervous System





· Neural tube defects:




Exposure Throughout Pregnancy and Breastfeeding
· There is no drug that is without the risk of some potential toxicity, but ARVs are important for both maternal health as well as to decrease the risk of transmission of HIV to their infants.
· However, it is important to think about what ARVs are safest at different times during pregnancy.
· The potential increased risk of NTDs is in women who started TLD before becoming pregnant.
· However, there is no increased risk in women who start TLD when they are already pregnant.
· The same study from Botswana also demonstrated that the safest regimen to use before conception is TLE. 
· TLE has been used for many years and, in thousands of pregnancies, there have been no increased risk of birth defects.
· Taking ARVs is important to keep both her and her baby healthy.
· Taking ARVs is also important to prevent transmission of HIV to the baby during pregnancy and during breastfeeding.
· There have been studies done to ensure the safety of ARVs recommended during pregnancy and the national program is providing the safest option for women who may become pregnant.
· It is also important to counsel all women of childbearing potential about family planning services and contraceptive options that are available if they do not desire pregnancy.
· It is important to remember that infants are exposed to maternal ARVs that are passed through breastmilk.
· Infants may breastfeed for up to two years or longer.
· TDF and 3TC are both safe to use during pregnancy.
· There is evidence that DTG passes into breastmilk and no safety signals have been identified so far.
· There is limited data on this, but more information is expected in the future.
· However, it is also important to remember that women who are breastfeeding may become pregnant again.


Neural Tube Defects
· The brain, spinal cord, and spine, or what we call the central nervous system, forms during the first trimester of pregnancy.
· When the fetus first begins to develop, some of its cells develop into a special layer that will close into what is called the neural tube and then develops into the central nervous system. This happens within the first 28 days of development. 
· If something goes wrong as the neural tube develops and it does not close properly, then there is a defect in the central nervous system that we call an NTD. Because the tube develops over the first 12 weeks after conception, this problem happens very early on.
· Usually, NTDs are very rare; only occurring in about 1 out of 1,000 births. Therefore, it was concerning to see a higher than expected number of them in the Botswana study. 
· There are different causes of neural tube defects including genetics, exposure to toxins, or nutritional deficiencies.
· Folate deficiency in the mother can increase the risk of neural tube defects, which is why folic acid is included in prenatal vitamins.
· However, because we are concerned that a drug may cause a neural tube defect, the risk from exposure is actually at the time of conception or in the first few weeks after, before a woman even realizes she is pregnant.
· There are different types of NTDs, some can be corrected with surgery, but most often they cause permanent paralysis or even death.
· However, it is important to remember that the risk period for neural tube defects is actually early on in the first trimester of pregnancy, not later on after the neural tube has already closed. This is typically before a woman even knows she is pregnant.
· Even though we avoided EFV in women of childbearing potential, there were still many thousands of pregnancies that occurred to women who were taking regimens with EFV.
· Over time, we came to realize that EFV do not increase the risk of neural tube defects which is why we can safely use EFV in women who may become pregnant or are already pregnant.
· We are now seeing a signal that DTG exposure at the very beginning of pregnancy may increase the risk of NTDs. Our concern is not DTG exposure in women who are already pregnant, but really for those who start DTG before becoming pregnant or very early in pregnancy. 
· As more data become available, our understanding of this risk may change, but for now, women of childbearing potential should be counseled about this potential risk and supported to make an informed decision about what ARV regimen is right for them.  However, it is also important to advise women that we are not certain that DTG causes an increased risk of NTDs and our understanding of this may change over time just as it did with EFV.
National Guidelines
Use of TLD in Women of Childbearing Age:










Pregnant Women and Breastfeeding Women Already on TLD:










Initiating TLD in Pregnant and Breastfeeding Women:


Surveillance
Key reasons for surveillance of pregnancy:









Antiretroviral Pregnancy Registry (APR):









WHO Surveillance:









National Surveillance Programs:
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