Table 4. 	Evaluation of Risk for Children and Pregnant Women to potential repurposed drugs to treat COVID-19
	[bookmark: _Hlk40770397]Drug
	Risk for Pediatrics
	Risk for Pregnant Women
	Comments

	Chloroquine
	Low margin of safety (therapeutic dose: 5-10 mg/kg; lethal dose: 30-50 mg/kg). Blood concentration shown to exceed expectations due to rapid uptake in GI.51
	No significant risks for pregnant mothers or fetuses nor increase in abnormalities after birth52
	· Approved in pediatrics (8.3 mg/kg/dose every 12 h for 10 days; believed to be under-dosed in malaria.
· Approved drug of choice for malaria during pregnancy

	Hydroxychloroquine
	Maximum safe use marginally higher than chloroquine but with fewer toxic effects as dose increases. Effective in treating lupus, RA, and malaria.53 No correlation between the occurrence of side effects and duration of treatment or total drug dose observed. Definite influence of daily dose of chloroquine or hydroxychloroquine side effect appearance.
	Safe for use in pregnant women and fetus although generally avoided during pregnancy; may protect child from risk of cardiac manifestations of neonatal lupus when mothers are shown to have systemic lupus.54
	· Approved for malaria prophylaxis in children (6.5 mg/k salt QW)
· Approved for use in pregnant women

	Favipiravir
	Safe for kids older than 12 months55; “good candidate for treatment in children older than 1 year.”
	Teratogenicity and embryotoxicity observed. Fetal death during early embryogenesis observed in rats.  Pregnancy was exclusion criterion for many large studies during Ebola pandemic.56
	· Not approved in US; antiviral drug used for novel influenza strains in Japan.
· Contraindicated in pregnant patients where available for treatment of influenza.

	Kaletra-Lopinavir/Ritonavir
	Long-term therapy seems to be safe and result in durable virologic and immunologic effectiveness in HIV-1-infected children; some allergic or gastrointestinal effects reported.57,58
	Therapeutic dosage reported to increase with pregnancy. Gastrointestinal effects were minimal. No reported increase in birth defects. Possible toxicity in premature newborns, possibly due to inactive ingredients use in drug formulation (e.g. ethanol).59,60
	· Approved for treatment of HIV-1 in pediatrics > 14 days
· Approved for pregnant patients with no documented lopinavir-associated resistance. Oral solution not recommended (contains alcohol and propylene glycol)

	Kaletra-Ritonavir
	One case of Ritonavir-associated pancreatitis has been reported.58 Gastrointestinal issues are higher in Ritonavir than Lopinavir/Ritonavir.57
	No studies show significant risk in pregnancy women or their newborns.
	· Approved for treatment of HIV-1 in pediatrics > 14 days
· Approved for pregnant patients 

	Ribavirin
	In almost all children and adolescents, transient flu‐like symptoms with variable intensity, including moderate fever observed during the first weeks of treatment with Peginterferon alfa‐2b plus ribavirin.61 
No child required assisted ventilation or had an adverse reaction.62
	Teratogenicity is observed in rat model when dosed orally - pregnant women advised not to take Ribavirin as a result.63
	· Approved for children > 6 years and 37lbs for severe cirrhosis
· Category X in pregnancy; contraindicated in pregnant women and their male partners. No data on breast milk excretion.

	Niclosamide
	Side effects include nausea, vomiting, light-headedness, malaise, and pruritus; no toxic effects have been reported. Pills can be crushed and added to water for children.64
	No evidence of mutagenic, carcinogenic, or teratogenic effects in any models or humans.64
	· Not currently available in the United States
· Approved anthelmintic drug for use in children with tapeworm.
· Category B in pregnancy; thought not to be systemically absorbed; use only if potential benefit justifies risk to fetus.

	Nitazoxanide
	Laboratory test results did not reveal any significant changes in hematological or urinary variables that could have been associated with administration of nitazoxanide.65 Most reported adverse effects are mild gastrointestinal issues
	No data available; pregnancy is an exclusion criterion in every major study
	· Approved for used in children ≥ 1 year of age for cryptosporidiosis
· Pregnancy category not assigned; no data to inform drug-related risk 

	Camostat
	No side observed in any children studied.66
	Safely used without adverse effects in pregnant women.67
	· Approved for use in pancreatic inflammation in Japan only
· Japanese label says there is no clinical experience in pediatrics and fetal weight loss in pregnant women.

	Nafamostat
	No report of adverse events associated including major bleeding, agranulocytosis, hyperkalemia and anaphylaxis.68  Anaphylaxis and hyperkalemia reported in adults.
	Has been used in treatment of acute pancreatitis in pregnant women; no broad studies on adverse effects.69
	· Approved in Japan to treat acute pancreatitis and as an anticoagulant in patients (including children) with chronic renal replacement therapy (CRRT) with high risk of bleeding

	Leflunomide
	Without severe side effects, viral loads in blood and urine decreased significantly after leflunomide.70
	higher rate of spontaneous abortion reported among patients exposed to anti‐TNF agents at the time of conception; data do not support the notion that there is a substantial increased risk of adverse pregnancy outcomes due to leflunomide exposure among women who undergo cholestyramine elimination procedure early in pregnancy.71,72
	· Not formally approved for use in children although labeling includes safety and potential efficacy in JIA 
· May cause birth defects
· In preclinical reproductive studies, leflunomide was found to be embryotoxic and teratogenic. 
· Women treated with leflunomide are advised to avoid pregnancy

	Nelfinavir
	Mild diarrhea was the primary toxic effect observed; other adverse events considered to be at least possibly related to nelfinavir were mild (grade-1) nausea, flatulence, anorexia, epistaxis, fever, neutropenia, abdominal pain, anemia, and grade 2 leukopenia/neutropenia.73
	Safe for use in pregnant women and fetus
	· Approved for use in children aged ≥2 years.
· Category B in pregnancy; use only if potential benefit justifies risk to fetus.

	Teicoplanin
	Most common adverse events are hypersensitivity, fever, rash, diarrhea, nephrotoxicity, and thrombocytopenia.74
	Not approved for pregnant women; Studies in animals have shown reproductive toxicity at high doses; in rats there was an increased incidence of stillbirths and neonatal mortality.
	· Approved in Europe for the treatment of gram-positive infections in children but not in the US
· Should not be used during confirmed or presumed pregnancy or during lactation unless physician considers the potential benefit to outweigh possible risk

	Boceprevir
	No pediatric trials have been completed
	Contraindicated for pregnant women
	· Approved in adolescents only for treatment and prevention of Hepatitis-C
· FDA pregnancy category X: risks involved in use of the drug in pregnant women clearly outweigh potential benefits.

	Digitoxin
	Considered safe for use in children.75
	Digitoxin shown to cross placental barrier and show detectable concentration in fetal organs.76
	· Therapeutic dose is higher in children and infants than in adults; no longer approved for use in the US although it is available in Canada and Europe.
· Pregnancy category C: unknown if the drug has any effect on pregnancy; given only if the benefit to the mother outweighs the potential risk to the baby.

	Darunavir
	Safety profile in children older than 6 years of age comparable to that observed in more than 3000 adults, with main adverse effects related to GI symptoms, lipid abnormalities, pancreatic enzyme elevations, and probable immune reconstitution phenomena.77
	No dosage adjustment needed throughout pregnancy; no significant adverse effects.78
	· Approved as a component of antiretroviral therapy in treatment-naive and treatment-experienced children aged ≥3 years.
· Pregnancy category C: listed as a preferred PI in the treatment guidelines for HIV‐1–infected pregnant women

	Azithromycin
	Children less than 5 years old are significantly more likely to experience adverse effects (usually mild-moderate, GI-related). Can be used for several months without sever adverse effects.79
	Only adverse effects were rash and GI-related. Dosage not adjusted based on trimester.80
	· Approved to treat bacterial infections in children > 6 months age
· Pregnancy category B: been shown to be safe in animal studies.

	Ivermectin
	No patients suffered signiﬁcant adverse effects in trials; generally believed that ivermectin is a safe and effective alternative treatment of cutaneous parasitosis in children.81
	Treatment during first trimester has not shown to affect likelihood of birth defects, nor have adverse effects in animals when tested.82
	· Contraindicated for children < 5 and pregnant women
· Pregnancy category C: Animal studies have revealed evidence of teratogenicity, but at doses that were also maternotoxic to the pregnant female. 

	Remdesivir
	Minimal pediatric data available; adjusted by body weight in Ebola and COVID-19 trials without significant differences in turnout than adult counterpart.83,84 Treated as investigational agent for COVID-19.
	Significant reduction in number of corpora lutea, implantation sites and viable embryos, and lower mean ovary and uterus/cervix/ oviduct weights were noted at doses above 3 mg/kg/day (0.3x clinical exposure).83,85
	· Authorized for emergency use
· Use during pregnancy only if the potential benefit justifies the potential risk for the mother

	Losartan
	Drug-related incidences of hyperkalemia and renal dysfunction were very low and were comparable between losartan and placebo/amlodipine86; can be used safely to treat proteinuria in children
	Fetal toxic effects of oligohydramnios (decreased amniotic fluid), fetal pulmonary hypoplasia, fetal hypoplastic skull bones, and subsequent fetal death observed; pattern of abnormalities similar to those seen in exposure to angiotensin-converting- enzyme (ACE) inhibitors during pregnancy.87 Limited clinical use in pregnant women with high blood pressure confirms toxic effects on fetal development.87
	· Not recommended in pediatric patients less than 6 years of age or in pediatric patients with GFR < 30 mL/min/1.73 m2
· Contraindicated in pregnant women, and as such no major trials have been done for this group. 
· Pregnancy category D: Positive evidence of human fetal risk based on adverse reaction data from investigational or marketing experience or studies in humans, but benefits may warrant use in pregnant women despite potential risk.

	Tocilizumab
	Adverse events include upper respiratory tract infection, pustules on extremities and eczema.88 Tocilizumab is used successfully to treat children with JIA.
	Exposure to Tocilizumab during pregnancy has no statistically significant impact on birth defects but may contribute to preterm births. Tocilizumab is likely safe to take prior to becoming pregnant but little data is available.89
	· Approved for the treatment of active systemic juvenile idiopathic arthritis in patients > 2 years of age. 
· Contraindicated for pregnant women; pregnancy category not assigned. Limited data in pregnant women not sufficient to determine whether there is a drug-associated risk for major birth defects and miscarriage

	Interferon Alpha-2a
	Side effects of IFN-α include fever, fatigue, headaches, muscle aches, abdominal discomfort, neutropenia, and thrombocytopenia as well as hair loss and personality change; not seen in adults when treating for HEP-B.90
	INF-administration during pregnancy reported for patients with active chronic hepatitis C, in 8 cases with no adverse effect or congenital anomalies. Moreover, INF- is non-leukemogenic, nonteratogenic, not detected in the amniotic fluid or in fetal blood at the doses used.91
	· Approved treatment of non-cirrhotic pediatric patients ≥ 3 years of age with HBeAg-positive CHB and evidence of viral replication and elevations in serum ALT.
· Pregnancy category C. Animal studies have revealed evidence of teratogenicity
· No data on the excretion of interferon alfa-2a into human milk.

	Apremilast
	Case studies suggest safe to use in children for the treatment of atopic dermatitis or severe psoriasis. Phase II pediatric trial reveals only significant adverse effects are mild GI issues and upper tract respiratory infections on weight-based dosage regimen.92,93
	Contraindicated for pregnant and breastfeeding women, though animal models do not reveal any correlation between Apremilast and harmful effects on fetal development 
	· Safety and effectiveness in pediatric patients < 18 years of age have not been established.
· Pregnancy Category C: used during pregnancy only if potential benefit justifies the risk to the fetus. Animal studies have revealed dose related increases in abortion/embryo-fetal death.



