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A detailed searching strategy
drug_name:
“abacavir”, “apricitabine”, “didanosine”,” emtricitabine”, “lamivudine”, “stavudine”, “tenofovir disoproxil”, “tenofovir alafenamide”, “zalcitabine”, “delavirdine”, “doravirine”, “efavirenz”, “etravirine”, “nevirapine”, “rilpivirine”, “zidovudine”, “dolutegravir”, “elvitegravir”, “raltegravir”, “bictegravir”, “cabotegravir”, “amprenavir”, “atazanavir”, “darunavir”, “fosamprenavir”, “indinavir”, “lopinavir”, “nelfinavir”, “ritonavir”, “saquinavir”, “tipranavir”, “maraviroc”, “fostemsavir”
Searching strategy in Medline (via Pubmed)
((drug_name[Title/Abstract]) OR (drug_name[MeSH Terms])) AND ((food[Title/Abstract])) OR (""food-drug interaction*""[Title/Abstract])) OR (""drug-food interaction*""[Title/Abstract])) OR (meal[Title/Abstract])) OR (diet[Title/Abstract])) OR (breakfast[Title/Abstract])) OR (""dietary supplement*""[Title/Abstract])) OR (alcohol[Title/Abstract])) OR (juice*[Title/Abstract]))
Searching strategy in Embase 
'drug_name':ti,ab AND ('food':ti,ab OR 'food drug interaction':ti,ab OR 'meal':ti,ab OR 'diet':ti,ab OR breakfast:ti,ab OR 'dietary supplement':ti,ab OR 'alcohol':ti,ab OR juice:ti,ab)
Searching strategy in Google Scholar
allintitle: drug_name food OR diet OR meal OR breakfast OR "dietary supplement" OR "food-drug interaction" OR "drug-food interaction" OR alcohol OR juice
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Supplementary material S2
	Table S1. A detailed description of studies investigating interactions between NRTIs and food. 


	Drug
	Food type
	Study details
	Participants
	Drug dose [mg]
	Drug formulation
	Observed effect
	Quantitative meal composition

	Qualitative meal composition

	Abacavir
	High-fat meal 

	Chittick et al. [1]
randomized, open-label, cross-over clinical trial
	18, HIV (+)
11 males, 7 females
2 Caucasian, 8 African-American, 8 Hispanic
	300 
	tablets
	no significant changes in AUC, Cmax ↓ 26%, tmax ↑ 0.5 h
	1000 kcal, 67 g of fat, 58 g of carbohydrates, and 33 g of protein
	2 slices of toasted white bread with butter, 2 eggs fried in butter, 2 slices of bacon (15 g), 2 oz (57 g) hash-browned potatoes, and 8 oz (237 mL) whole milk



	
	High-fat meal 
	Yuen et al. [2]
randomized, open-label, cross-over clinical trial

	24, healthy
15 males, 9 females
13 Caucasian, 9 Hispanic, 1 African-American, 1 Asian


	300
	tablets
	no significant changes in AUC, Cmax ↓ 32%, tmax ↑ 1 h
	1000 kcal, 67 g of fat, 58 g of carbohydrates, and 33 g of protein
	2 slices of toasted white bread with butter, 2 eggs fried in butter, 2 slices of bacon (15 g), 2 oz (57 g) hash-browned potatoes, and 8 oz (237 mL) whole milk


	
	High-fat meal 
	Weller et al. [3]
randomized, open-label, cross-over clinical trial

	12, healthy
8 males, 4 females
7 Caucasian, 5 African-American

	300
	tablets
	no significant changes in AUC, Cmax ↓ 23%, tmax not specified
	869 kcal, 51.2 g of fat 
	2 eggs fried in butter, 2 strips of bacon, 2 slices of toast with butter, 4 oz (114 g) of hash brown potatoes, and 8 oz (237 mL) of whole milk

	
	Not specified
	Marier et al. [4]
randomized, cross-over clinical trial
	80, healthy
Gender and race not specified

	300
	tablets
	AUC ↓ 19% - considered clinically insignificant,  Cmax ↓ 28%, tmax not specified

	not specified
	not specified

	Apricitabine
	High-fat meal 
	Holdich et al.[5]
randomized, open-label, cross-over clinical trial
	12, healthy
All males
Race not specified


	1200
	capsules
	no significant changes in AUC and Cmax, tmax ↑ 1.3 h
	not specified
	not specified




	Didanosine
	High-fat meal
	Knupp et al. [6]
randomized, open-label, cross-over clinical trial
 
	10, HIV (+)
All males
Race not specified

	300
	tablets
	AUC ↓ 55%, Cmax ↓ 60%, no significant changes in tmax
	802 kcal, 40.3 g of fat, 71.4 g of carbohydrates, and 26.2 g of protein
	1 slice of white toast with a pat of butter and jelly, 2 soft or hardboiled eggs, 4 oz (114g) of hash-browned potatoes, 2 strips of bacon (30g), 8 oz (237 mL) of whole milk



	
	High-fat meal
	Damle et al. [7]
randomized, open-label, cross-over clinical trial

	20, healthy
Males and females
Race not specified

	400
	enteric-coated capsules
	AUC ↓ 19%, Cmax ↓ 46%, tmax ↑ 3 h 
	757 kcal, 41.2 g of fat, 66.2 g of carbohydrates, and 30.3 g of protein
	2 slices of white toasted bread, 2 eggs, 2 teaspoons of butter, 1 tablespoon of jelly, 2 strips of bacon, 4 oz (114 g) of hash brown potatoes, and 8 oz (237 mL) of whole milk


	
	High-fat meal
	Hernández-Novoa et al. [8]
randomized, open-label trial

	21, HIV (+)
16 males, 5 females
Race not specified

	250-400 (adjusted to b.w.)

	enteric-coated capsules
	no significant changes in antiretroviral activity after 28 days 
	350 kcal
	not specified

	
	Standard meal
	Shyu et al. [9]
non-randomized, open-label, cross-over clinical trial
	8, HIV (+)
All males
Race not specified

	375
	tablets
	AUC ↓ 47%, Cmax ↓ 54%, no significant changes in tmax
	not specified
	1 slice of toast with a pat of butter and jelly, 2 eggs, 2 slices of bacon (30 g), 4 oz (114 g) hash-browned potatoes, and 8 oz (237 mL) whole milk



	
	Standard meal
	Kearney et al. [10]
non-randomized, open-label, cross-over clinical trial
	28, healthy
17 males, 11 females
24 Caucasian, 4 non-Caucasian


	250
	enteric-coated capsules
	AUC ↓ 20%,  Cmax ↓ 25%, tmax ↑ 1.5 h
	373 kcal, contained 8.3 g of fat
	2 pieces of toast with butter and jelly, 8 oz (237 mL) of orange juice, and 8 oz (237 mL) of low-fat milk

	
	Standard meal 
	Stevens et al. [11]
randomized clinical trial
	77, HIV (+) children
40 males, 37 females
23 Caucasian, 24 African-American, 28 Hispanic, 2 Other

	100-300/m2
	powder to prepare the oral solution
	no significant changes in AUC, Cmax not specified,  tmax ↑ 0.3 h, t1/2 ↑ 0.5 h
	Not specified
	Patient’s normal diet

	
	Low-fat meal
	Damle et al. [7]
randomized, open-label, cross-over clinical trial

	25, healthy 
Males and females
Race not specified

	400
	enteric-coated capsules
	AUC ↓ 27%, Cmax ↓ 22%, tmax ↑ 2.5 h
	373 kcal, contained 8.3 g of fat, 63.4 g of carbohydrates, and 11.2 g of protein
	2 slices of white toasted bread, 1 teaspoon of low-fat margarine, 1 tablespoon of jelly, 5 oz (148 mL) of orange juice, 5 oz (148 mL) of skim milk



	
	Yoghurt
	Damle et al. [7]
randomized, open-label, cross-over clinical trial

	28, healthy 
Males and females
Race not  specified


	400
	enteric-coated capsule contents


	AUC ↓ 20%, Cmax ↓ 30%, no significant changes in tmax
	69 kcal, 0.27 g of fat
	2 tablespoons of Dannon plain yogurt

	
	Apple mouse
	Damle et al. [7]
randomized, open-label, cross-over clinical trial

	28, healthy 
Males and females
Race not  specified


	400
	enteric-coated capsule contents


	AUC ↓ 18%, Cmax ↓ 24%, no significant changes in tmax
	25 kcal
	2 tablespoons of Mott’s apple sauce





	
	Not specified
	Lopez et al. [12]
retrospective, cohort study
	668, HIV (+)
523 males, 145 females
Race not specified
	not specified
	enteric-coated capsules
	in patients with poor adherence to ART (<80%): HR of virological failure – 8.32 when didanosine is taken with food

in patients with good adherence to ART (>80%): HR of virological failure not significantly increased when didanosine is taken with food

	not specified
	not specified

	
	Not specified
	Sánchez et al. [13]
prospective cohort trial
	103, HIV (+)
71 males, 32 females
Race not specified
	400, 4x day, for 48 weeks
	enteric-coated capsules
	comparable mean plasma didanosine concentrations

[bookmark: _Hlk108720516]no significant differences in   plasma HIV-RNA count,  mean CD4 gain, and frequency of virological failure

	not specified
	not specified

	Emtricitabine
	High-fat meal 
	Wang et al. [14]
study design not  specified
	12, HIV (+)
Gender and race not  specified


	400
	tablets
	no significant changes in AUC, Cmax, tmax
	not specified
	not specified




	
	High-fat meal 
	Crauwels et al. [15]
randomized, open-label, cross-over clinical trial

	24, healthy
12 males, 12 females
All Caucasian 
	200
	tablets
	no significant changes in AUC, Cmax, tmax
	928 kcal, 56 g of fat
	2 slices of white bread with butter, 2 eggs fried in butter, 2 strips of bacon, 1 croissant with 1 slice of cheese, and 8 oz (240 mL) of whole milk	Comment by Agnieszka Wiesner: "237 mL" would be more specific and consistent with the remaining meal specifications 



	
	High-fat meal 
	Bictarvy prescribing information [16] 
study design not specified

	12, healthy 
Gender and race not  specified


	200
	tablets
	no significant changes in AUC, Cmax, tmax
	800 kcal, 44.4 g of fat
	not specified

	
	High-fat meal
	Han et al. [17]
randomized, open-label clinical trial
	60, healthy
All males
All Asian 
	200
	capsules
	no significant changes In AUC, Cmax, tmax, and t1/2 after single and multiple doses

	45% of fat
	not specified

	
	High-fat meal
	Majeed et al. [18]
randomized, open-label, cross-over clinical trial

	52, healthy
Gender and race not specified
	120
	tablets
	no significant changes in AUC and Cmax,  tmax not specified
	1000 kcal, 50% of fat
	not specified

	
	High-protein meal 
	Shiomi et al. [19]
randomized, open-label, cross-over clinical trial

	11, healthy
All males
All Asian
 
	200
	tablets
	no significant changes in AUC, Cmax, tmax
	250 kcal, 8.8 g of fat, 34.3 g of carbohydrates, and 8.8 g of protein
	250 mL of Ensure protein-rich drink

	
	High-protein meal 
	Yamada et al. [20]
randomized, open-label, cross-over clinical trial

	12, healthy
All males
All Asian
 
	200
	tablets
	no significant changes in AUC, Cmax, tmax
	250 kcal, 8.8 g of fat, 34.3 g of carbohydrates, and 8.8 g of protein
	250 mL of Ensure protein-rich drink

	
	Standard meal 
	Lamorde et al. [21]
non-randomized, open-label, cross-over clinical trial

	15, HIV (+)
11 males, 4 females
All African-American


	200
	tablets
	no clinically significant changes in AUC, Cmax, tmax
	650 kcal, 19 g of fat
	local bananas, cooked vegetables, oil and meat, and tea with milk

	
	Standard meal 
	Custodio et al. [22]
randomized, open-label, cross-over clinical trial
	24, healthy 
12 males, 12 females
22 Caucasian, 2 African-American

	200
	tablets
	no clinically significant changes in AUC, Cmax, tmax
	540 kcal, 21 g of fat
	2 slices of white bread, 1 pat of butter, 1 slice of cheese, 2 slices of ham, 1 packet of jelly, 1 cup of decaffeinated coffee, 1 packet of sugar, and 1 cup of 2 % milk



	
	Standard meal 
	Shiomi et al. [19]
randomized, open-label, cross-over clinical trial
	11, healthy 
All males
All Asian
	200
	tablets
	no significant changes in AUC, Cmax, tmax
	413 kcal, 9.6 g of fat, 72.2 g of carbohydrates, and 11.4 g of protein
	1 tuna, lettuce, and tomato sandwich, 1 ham, cheese, and egg sandwich, 1 cup of white peach jelly, and 160 g of apple juice



	
	Standard meal 
	Yamada et al. [20]
randomized, open-label, cross-over clinical trial

	12, healthy 
All males
All Asian
	200
	tablets
	no significant changes in AUC, Cmax, tmax
	413 kcal, 9.6 g of fat, 72.2 g of carbohydrates, and 11.4 g of protein
	2 slices of bread with strawberry jam, 1 boiled egg, and 160 g of grape juice

	
	Low-fat meal [22]
	Custodio et al. [22]
randomized, open-label, cross-over clinical trial
	24, healthy 
12 males, 12 females
22 Caucasian, 2 African-American


	200
	tablets
	no clinically significant changes in AUC, Cmax, tmax
	390 kcal, 12 g of fat
	2 slices of wheat bread, 1 tablespoon of Benecol Light Spread, 8 oz (237 mL) of 2 % milk



	Lamivudine
	High-fat meal
	Yuen et al. [2]
randomized, open-label, cross-over clinical trial

	24, healthy
15 males, 9 females
13 Caucasian, 9 Hispanic, 1 African-American, 1 Asian


	150
	tablets
	no significant changes in AUC, Cmax, tmax
	1000 kcal, 67 g of fat, 58 g of carbohydrates, and 33 g of protein
	2 slices of toasted white bread with butter, 2 eggs fried in butter, 2 slices of bacon (15 g), 2 oz (57 g) hash-browned potatoes, and 8 oz (237 mL) whole milk



	
	High-fat meal
	Moore et al. [23]
randomized, open-label, cross-over clinical trial

	24, healthy
12 males, 12 females
16 Caucasian, 5 Hispanic, 2 African-American, 1 Oriental  


	150
	tablets
	no significant changes in AUC and Cmax, tmax ↑ 1 h
	1000 kcal, 67 g of fat, 58 g of carbohydrates, and 33 g of protein
	2 slices of toasted white bread with butter, 2 eggs fried in butter, 2 slices of bacon (15 g), 2 oz (57 g) hash-browned potatoes, and 8 oz (237 mL) whole milk



	
	High-fat meal
	Dumitrescu et al. [24]
randomized, open-label, cross-over clinical trial
 
	16, healthy
Gender and race not specified 
	300
	tablets (2 formulations compared)
	no significant changes in AUC, Cmax ↓ 22-32%, tmax ↑ 1-75-2.5 h – both probably clinically insignificant

	1000 kcal, 67 g of fat, 58 g of carbohydrates, and 33 g of protein
	2 slices of toasted white bread with butter, 2 eggs fried in butter, 2 slices of bacon (15 g), 2 oz (57 g) hash-browned potatoes, and 8 oz (237 mL) whole milk




	
	High-fat meal
	Behm et al. [25] 
randomized, open-label, cross-over clinical trial

	14, healthy
9 males, 5 females
8 Caucasian, 4 African-American, 1 Multi-racial, 1 Native Hawaiian


	300
	tablets
	no significant changes in AUC, Cmax ↓ 19%, tmax ↑ 2 h – both considered clinically irrelevant
	900 kcal, 55.6 g of fat, 62.5 g of carbohydrates, and 37.5 g of protein
	not specified







	
	High-fat meal
	Weller et al. [3]
randomized, open-label, cross-over clinical trial

	12, healthy
8 males, 4 females
7 Caucasian, 5 African-American

	300
	tablets
	no significant changes in AUC and Cmax, tmax not specified
	869 kcal, 51.2 g of fat 
	2 eggs fried in butter, 2 strips of bacon, 2 slices of toast with butter, 4 oz (114 g) of hash brown potatoes, and 8 oz (237 mL) of whole milk

	
	High-fat meal 
	Epivir prescribing information [26]
study design not specified

	12, HIV (+)
Gender and race not specified

	25
	not specified
	no significant changes in AUC,  Cmax ↓ 40%, tmax ↓ 2.3 h

	1099 kcal, 75 g of fat, 72 g of carbohydrates, 34 g of protein

	not specified

	
	Standard meal
	Angel et al. [27]
randomized, cross-over clinical trial
	12, HIV (+)
All males
Race not specified
	not specified
	not specified
	no significant changes in AUC, Cmax ↓ 47%, tmax ↑ 2.3 h

	not specified
	not specified

	
	Pudding
	Yee et al. [28]
randomized, open-label, cross-over clinical trial
	12 of all 24, healthy
13 males, 11 females
13 Caucasian, 7 African-American, 4 Asian


	300
	uncoated granules
	AUC ↓ 21%, Cmax ↓ 19% - considered as clinically insignificant, tmax unchanged

	not specified
	2 oz (57 g)





	
	Pudding
	Yee et al. [28]
randomized, open-label, cross-over clinical trial
	10 of all 24, healthy
13 males, 11 females
13 Caucasian, 7 African-American, 4 Asian


	300
	coated granules
	AUC↓ 15%, Cmax ↓ 15% - considered as clinically insignificant, tmax unchanged
	not specified
	2 oz (57 g)

	
	Apple sauce
	Yee et al. [28]
randomized, open-label, cross-over clinical trial
	12 of all 24, healthy
13 males, 11 females
13 Caucasian, 7 African-American, 4 Asian


	300
	uncoated granules
	AUC↓ 22%, Cmax ↓ 25% - considered as clinically insignificant, tmax unchanged
	not specified
	2 oz (57 g)

	
	Apple sauce
	Yee et al. [28]
randomized, open-label, cross-over clinical trial
	10 of all 24, healthy
13 males, 11 females
13 Caucasian, 7 African-American, 4 Asian


	300
	coated granules
	AUC↓ 15%, Cmax ↓ 15% - considered as clinically insignificant, tmax unchanged

	not specified
	2 oz (57 g)





	Stavudine 
	High-fat meal
	Kaul et al. [29]
randomized, open-label, cross-over clinical trial
	17, HIV (+)
13 males, 4 females
9 Caucasian, 3 African-American, 5 Hispanic

	70
	capsules
	no significant changes in AUC, Cmax ↓ 47%, tmax ↑ 1.1 h
	773 kcal, 45.5 g of fat, 61.8 g of carbohydrates, and 29 g of protein
	1 slice of toast with a pat of butter and jelly, 2 boiled eggs, 2 slices of bacon, 4 oz (114 g) hash-browned potatoes, and 8 oz (237 mL) whole milk



	Tenofovir disoproxil
	High-fat meal


	Viread prescribing information [30]
study design not specified

	12, healthy
Gender and race not specified


	300
	tablets
	AUC ↑ 40%, Cmax ↑ 14%, tmax ↑ 1 h
	850 kcal, 42.5 g of fat
	not specified

	
	High-fat meal 
	Behm et al. [25] 
randomized, open-label, cross-over clinical trial

	14, healthy 
9 males, 5 females
8 Caucasian, 4 African-American, 1 Multi-racial, 1 Native Hawaiian


	300
	tablets
	AUC ↑ 26%, unchanged Cmax, tmax ↑ 2 h – all considered clinically insignificant
	900 kcal, 55.6 g of fat, 62.5 g of carbohydrates, and 37.5 g of protein
	not specified

	
	High-protein meal 
	Shiomi et al. [19]
randomized, open-label, cross-over clinical trial

	11, healthy 
All males
All Asian


	300
	tablets
	AUC ↑ 24%, Cmax ↑ 23%, no significant changes in tmax
	250 kcal, 8.8 g of fat, 34.3 g of carbohydrates, and 8.8 g of protein
	250 mL of Ensure protein-rich drink

	
	Standard meal 
	Lamorde et al. [21]
non-randomized, open-label, cross-over clinical trial

	15, HIV (+)
11 males, 4 females
All African


	300
	tablets
	no clinically significant changes in AUC, Cmax, and tmax
	650 kcal, 19 g of fat
	local bananas, cooked vegetables, oil and meat, and tea with milk

	
	Standard meal 
	Custodio et al. [22]
randomized, open-label, cross-over clinical trial
	24, healthy 
12 males, 12 females
22 Caucasian, 2 African-American


	300
	tablets
	AUC ↑ 37%, Cmax ↑ 32%, no significant changes in tmax
	540 kcal, 21 g of fat
	2 slices of white bread, 1 pat of butter, 1 slice of cheese, 2 slices of ham, 1 packet of jelly, 1 cup of decaffeinated coffee, 1 packet of sugar, and 1 cup of 2 % milk



	
	Standard meal 
	Shiomi et al. [19]
randomized, open-label, cross-over clinical trial
	11, healthy
All males
All Asian 
	300
	tablets
	AUC ↑ 37%, Cmax ↑ 36%, no significant changes in tmax
	413 kcal, 9.6 g of fat, 72.2 g of carbohydrates, and 11.4 g of protein
	1 tuna, lettuce, and tomato sandwich, 1 ham, cheese, and egg sandwich, 1 cup of white peach jelly, and 160 g of apple juice



	
	Low-fat meal 
	Custodio et al. [22]
randomized, open-label, cross-over clinical trial
	24, healthy 
12 males, 12 females
22 Caucasian, 2 African-American


	300
	tablets
	AUC ↑ 28%, Cmax ↑ 14%, no significant changes in tmax
	390 kcal, 12 g of fat
	2 slices of wheat bread, 1 tablespoon of Benecol Light Spread, 8 oz (237 mL) of 2% milk



	
	Pudding 
	Yee et al. [28]
randomized, open-label, cross-over clinical trial
	12 of all 24, healthy
13 males, 11 females
13 Caucasian, 7 African-American, 4 Asian


	300
	uncoated granules
	AUC ↑ 13%, Cmax ↑ 22% - considered as clinically insignificant, tmax unchanged
	not specified
	2 oz (57 g)





	
	Pudding 
	Yee et al. [28]
randomized, open-label, cross-over clinical trial
	10 of all 24, healthy
13 males, 11 females
13 Caucasian, 7 African-American, 4 Asian


	300
	coated granules
	AUC ↑ 18%, Cmax ↑ 23% - considered as clinically insignificant, tmax unchanged

	not specified
	2 oz (57 g)





	
	Apple sauce 
	Yee et al. [28]
randomized, open-label, cross-over clinical trial
	12 of all 24, healthy
13 males, 11 females
13 Caucasian, 7 African-American, 4 Asian


	300
	uncoated granules
	AUC ↑ 20%, Cmax ↑ 23% - considered as clinically insignificant, tmax unchanged

	not specified
	2 oz (57 g)

	
	Apple sauce 
	Yee et al. [28]
randomized, open-label, cross-over clinical trial
	10 of all 24, healthy
13 males, 11 females
13 Caucasian, 7 African-American, 4 Asian


	300
	coated granules
	AUC ↑ 15%, Cmax ↑ 20% - considered as clinically insignificant, tmax unchanged

	not specified
	2 oz (57 g)





	Tenofovir dipivoxil
	High-fat meal 

	Lu et al. [31]
randomized, open-label, cross-over clinical trial
	12, healthy
6 males, 6 females
All Asian

	300
	tablets
	AUC ↑ 23%, no significant changes in Cmax, tmax ↑ 0.5 h
	900 kcal, 55.6 g of fat, 62.5 g of carbohydrates, and 37.5 g of protein
	2 pieces of butter bread, 2 slices of hams, 2 fried eggs, a potato salad, and 250 mL of whole milk

	Tenofovir alafenamide
	High-fat meal
	Crauwels et al. [15]
randomized, open-label, cross-over clinical trial

	24, healthy
12 males, 12 females
All Caucasian
	10
	tablets
	AUC ↑ 15%, Cmax ↓ 40%, tmax ↑ 25 min.
	928 kcal, 56 g of fat
	2 slices of white bread with butter, 2 eggs fried in butter, 2 strips of bacon, 1 croissant with 1 slice of cheese, and 8 oz (237 mL) of whole milk



	
	High-fat meal 
	Bictarvy prescribing information [16] 
study design not specified

	12, healthy
Gender and race not mentioned


	25
	tablets
	AUC ↑ 63%, Cmax ↓ 8%, tmax not specified
	800 kcal, 50% of fat
	not specified

	
	High-fat meal 
	Custodio et al. [32]
randomized, open-label, cross-over clinical trial

	40, healthy
24 males, 16 females
29 Caucasian,
11 non-Caucasian


	25
	tablets
	AUC ↑ 82%, no significant changes in Cmax, tmax not specified
	800 kcal, 50% of fat
	not specified

	
	High-fat meal
	Custodio et al. [32]
randomized, open-label, cross-over clinical trial

	43, healthy
30 males, 13 females
22 Caucasian,
21 non-Caucasian


	10
	tablets
	AUC ↑ 14%, no significant changes in Cmax, tmax not specified
	800 kcal, 50% of fat
	not specified





	
	High-fat meal 
	Li et al. [33]
randomized, open-label, cross-over clinical trial

	73, healthy
51 males, 22 females
All Asian
	25
	tablets (2 formulations compared)
	AUC ↑ 87-98%, no significant changes in Cmax, tmax ↑ 0.5 h 
	900 kcal, 55.6 g of fat, 62.5 g of carbohydrates, and 37.5 g of protein

	not specified

	
	High-fat meal
	Li et al. [34]
randomized, open-label, cross-over clinical trial

	67, healthy
42 males, 25 females
All Asian

	25
	tablets (2 formulations compared)
	AUC ↑ 56%, no significant changes in Cmax, tmax ↑ 1.2-1.5 h
	900 kcal, 55.6 g of fat, 62.5 g of carbohydrates, and 37.5 g of protein
	not specified

	
	High-fat meal
	Li et al. [35]
randomized, open-label, parallel clinical trial

	64, healthy
52 males, 12 females
All Asian
	25
	tablets
	AUC ↑ 60%,  Cmax ↓ 21%, tmax ↑ 0.7 h
	800-1000 kcal
	not specified

	
	High-fat meal
	Majeed et al. [18]
randomized, open-label, cross-over clinical trial

	52, healthy
Gender and race not specified
	15
	tablets
	AUC ↑ 42%, Cmax ↓ 44%, tmax not specified
	1000 kcal, 50% of fat
	not specified

	
	High-protein meal 
	Yamada et al. [20]
randomized, open-label, cross-over clinical trial

	12, healthy
All males
All Asian

	10
	tablets
	no significant changes in AUC and Cmax, tmax ↑ 0.5 h
	250 kcal, 8.8 g of fat, 34.3 g of carbohydrates, and 8.8 g of protein


	250 mL of Ensure protein-rich drink

	
	Standard meal 
	Yamada et al. [20]
randomized, open-label, cross-over clinical trial

	12, healthy
All males
All Asian
	10
	tablets
	no significant changes in AUC and Cmax, tmax ↑ 0.5 h
	413 kcal, 9.6 g of fat, 72.2 g of carbohydrates, and 11.4 g of protein
	2 slices of bread with strawberry jam, 1 boiled egg, and 160 g of grape juice



	Zalcitabine
	Standard meal 
	Nazareno et al. [36]
randomized, open-label, cross-over clinical trial

	20, HIV (+)
18 males, 2 females
Race not mentioned
	1,5
	tablets
	no significant changes in AUC, Cmax ↓ 39%, tmax ↑ 0.8 h
	not specified
	2 slices of white toast, 3 teaspoons of butter/margarine, 2 strips of bacon, 2 fried eggs, 4 oz (114 g) of hush-brown potatoes, 8 oz (237 mL) of whole milk


	Zidovudine
	High-fat meal
	Unadkat et al. [37]
randomized, cross-over clinical trial

	6, HIV (+)
All males
Race not mentioned

	100
	tablets
	AUC not specified, Cmax ↓ 50%, tmax ↑ 1.3 h
	945 kcal, 52.5 g of fat, 52 g of carbohydrates, 66 g of protein
	not specified

	
	High-fat meal 
	Yuen et al. [2]
randomized, open-label, cross-over clinical trial

	24, healthy
15 males, 9 females
13 Caucasian, 9 American-Hispanic, 1 African-American, 1 Asian


	300
	tablets
	no significant changes in AUC and Cmax, tmax ↑ 1 h 
	1000 kcal, 67 g of fat, 58 g of carbohydrates, and 33 g of protein
	2 slices of toasted white bread with butter, 2 eggs fried in butter, 2 slices of bacon (15 g), 2 oz (57 g) hash-browned potatoes, and 8 oz (237 mL) whole milk

	
	High-fat meal 
	Moore et al. [23]
randomized, open-label, cross-over clinical trial

	24, healthy
12 males, 12 females
16 Caucasian, 5 Hispanic, 2 African-American, 1 Oriental 


	300
	tablets
	no significant changes in AUC, Cmax ↓ 45%, tmax ↑ 0.5 h
	1000 kcal, 67 g of fat, 58 g of carbohydrates, and 33 g of protein
	2 slices of toasted white bread with butter, 2 eggs fried in butter, 2 slices of bacon (15 g), 2 oz (57 g) hash-browned potatoes, and 8 oz (237 mL) whole milk



	
	High-fat meal 
	Lotterer et al. [38]
randomized, cross-over clinical trial
	13, HIV (+)
10 males, 3 females
Race not specified
	250
	capsules
	no significant changes in AUC, Cmax ↓ 64%, tmax ↑ 1 h

	600 kcal, 40 g of fat
	not specified

	
	High-fat meal
	Shelton et al. [39]
randomized, cross-over clinical trial
	18, HIV (+)
12 males, 6 females
Race not specified
	100
	not specified
	no significant changes in AUC, Cmax ↓ 58%, tmax ↑ 1 h

	Not specified
	Not specified

	
	High-protein meal 
	Sahai et al. [40]
randomized, cross-over clinical trial

	11, HIV (+)
All males
Race not specified

	200
	capsules
	no significant changes in AUC and tmax, Cmax ↓ 32%
	132 kcal, 25 g of protein
	33g of protein supplement in 220 mL of orange juice	Comment by Agnieszka Wiesner: A space should be added -> "33 g"

	
	Standard meal 
	Ruhnke et al. [41]
randomized clinical trial
	12 of all 27, HIV (+)
24 males, 3 females
Race not specified

	100
	capsules
	AUC↓ 33%, Cmax ↓ 37%, no significant changes in tmax
	600 kcal
	2 slices of white bread, jam, butter, sliced Swiss cheese or ham, black tea or coffee



	
	Standard meal 
	Ruhnke et al. [41]
randomized clinical trial
	15 of all 27, HIV (+)
24 males, 3 females
Race not specified
	250
	capsules
	AUC↓ 13%, Cmax ↓ 73%, tmax ↑ 1.2 h
	600 kcal
	2 slices of white bread, jam, butter, sliced Swiss cheese or ham, black tea or coffee


	
	
	
	
	
	
	
	
	




Table S2. A detailed description of studies investigating interactions between NNRTIs and food.
	Drug
	Food type
	Study details
	Participants
	Drug dose [mg]
	Drug formulation
	Observed effect
	Quantitative meal composition


	Qualitative meal composition


	Delavirdine
	Standard meal 
	Morse et al. [42]
randomized, open-label, cross-over clinical trial
	13, HIV (+)
11 males, 2 females
8 Caucasian, 5 Hispanic


	400
	tablets
	no significant changes in AUC, Cmin, and tmax, Cmax ↓ 21%
	not specified
	patient's standard diet




	Doravirine
	High-fat meal 
	Behm et al. [25] 
randomized, open-label, cross-over clinical trial

	14, healthy
7 males, 7 females
7 Caucasian, 6  African-American, 1 Multi-racial


	100
	tablets
	no significant changes in AUC and Cmax, tmax ↑ 1.5 h
	900 kcal, 55.6 g of fat, 62.5 g of carbohydrates, and 37.5 g of protein
	not specified





	
	High-fat meal
	Behm et al. [25] 
randomized, open-label, cross-over clinical trial

	14, healthy
9 males, 5 females
8 Caucasian, 4  African-American, 1 Multi-racial, 1 Native Hawaiian


	100
	tablets
	no significant changes in AUC and Cmax, tmax ↑ 3 h
	900 kcal, 55.6 g of fat, 62.5 g of carbohydrates, and 37.5 g of protein
	not specified

	
	High-fat meal
	Anderson et al. [43]
randomized, double-blind, placebo controlled, parallel clinical trial
	8 of 50, healthy
All males
46 Caucasian, 3 African-American, 1 Asian

	50
	tablets
	AUC ↑ 33%, no significant changes in Cmax,  tmax ↑ 4 h
	744 kcal, 55.6 g of fat, 55 g of carbohydrates, and 6 g of protein
	not specified

	
	Pudding 
	Yee et al. [28]
randomized, open-label, cross-over clinical trial
	12 of all 24, healthy
13 males, 11 females
13 Caucasian, 7 African-American, 4 Asian


	100
	uncoated granules
	no significant changes in AUC, Cmax, and tmax
	not specified
	2 oz (57 g)

	
	Pudding 
	Yee et al. [28]
randomized, open-label, cross-over clinical trial
	10 of all 24, healthy
13 males, 11 females
13 Caucasian, 7 African-American, 4 Asian


	100
	coated granules
	no significant changes in AUC, Cmax, and tmax
	not specified
	2 oz (57 g)

	
	Apple sauce 
	Yee et al. [28]
randomized, open-label, cross-over clinical trial
	12 of all 24, healthy
13 males, 11 females
13 Caucasian, 7 African-American, 4 Asian


	100
	uncoated granules
	AUC ↑ 29%, Cmax ↑ 56% - clinically irrelevant, no significant changes in tmax
	not specified
	2 oz (57 g)

	
	Apple sauce 
	Yee et al. [28]
randomized, open-label, cross-over clinical trial
	11 of all 24, healthy
13 males, 11 females
13 Caucasian, 7 African-American, 4 Asian


	100
	coated granules
	AUC ↑ 26%, Cmax ↑ 59%   - clinically irrelevant,  no significant changes in tmax
	not specified
	2 oz (57 g)

	Efavirenz
	High-fat meal 
	Sustiva prescribing information [44]
study design not specified

	12, healthy
Gender, and race not specified 
	600
	capsules
	AUC ↑ 22%, Cmax ↑ 39%, tmax not specified
	894 kcal, 54 g of fat
	not specified

	
	High-fat meal 
	Sustiva prescribing information [44]
study design not specified

	12, healthy
Gender and race not specified 
	600
	tablets
	AUC ↑ 28%, Cmax ↑ 79%,  tmax not specified
	1000 kcal, 61 g of fat
	not specified

	
	Standard meal 
	Lamorde et al. [21]
non-randomized, open-label, cross-over clinical trial

	15, HIV (+)
11 males, 4 females
All African
	600
	tablets
	AUC ↑ 13%, Cmax ↑ 47%,  tmax not specified
	650 kcal, 19 g of fat
	local bananas, cooked vegetables, oil and meat, and tea with milk

	
	Low-fat meal
	Sustiva prescribing information [44]
study design not specified

	12, healthy
Gender and race not specified 
	600
	capsules
	AUC ↑ 17%, Cmax ↑ 51%,  tmax not specified
	440 kcal, 2 g of fat
	not specified

	
	Apple mouse
	Kaul et al. [45]
randomized, open-label, cross-over clinical trial
	12 of all 24, healthy 
23 males, 1 female
12 Caucasian, 12 African-American


	600
	crushed
	no significant changes in AUC and Cmax, tmax not specified
	4 kcal
	2 teaspoons

	
	Jelly
	Kaul et al. [45]
randomized, open-label, cross-over clinical trial

	12 of all 24, healthy 
23 males, 1 female
12 Caucasian, 12 African-American
	600
	crushed
	no significant changes in AUC and Cmax,  tmax not specified
	33 kcal
	2 teaspoons

	
	Yoghurt 
	Kaul et al. [45]
randomized, open-label, cross-over clinical trial

	12 of all 24, healthy 
23 males, 1 female
12 Caucasian, 12 African-American
	600
	crushed
	no significant changes in AUC and Cmax,  tmax not specified
	7.5 kcal
	2 teaspoons

	
	Infant formula 
	Kaul et al. [45]
randomized, open-label, cross-over clinical trial

	12 of all 24, healthy 
23 males, 1 female
12 Caucasian, 12 African-American
	600
	crushed
	no significant changes in AUC and Cmax,  tmax not specified
	7 kcal
	2 teaspoons

	Etravirine
	High-fat meal
	Schöller-Gyüre et al. [46]
randomized, open-label, cross-over clinical trial

	12 of all 24, healthy 
All males
23 Caucasian, 1 African-American
	100
	tablets
	AUC ↑ 31%, Cmax ↑ 46%, tmax ↑ 2 h
	1160 kcal, 70.3 g of fat, 91.3 g of carbohydrates, and 40.4 g of protein, 2.2 g of fiber
	2 fried eggs, 2 slices of fried bacon, 1 croissant, 2 slices of bread, butter, 30 g of chocolate, 1 cup tea or coffee

	
	High-fiber meal 
	Schöller-Gyüre et al. [46]
randomized, open-label, cross-over clinical trial

	12 of all 24, healthy 
All males
23 Caucasian, 1 African-American
	100
	tablets
	no significant changes in AUC and Cmax, tmax ↑ 1 h
	685 kcal, 3.1 g of fat, 151.2 g of carbohydrates, and 13.4 g of protein, 16.4 g of fiber
	80 g each of grapes, pineapple, pears, fiber, and strawberries; 1 banana, 2 slices of bread, jam, 1 glass of orange juice

	
	Standard meal 
	Schöller-Gyüre et al. [46]
randomized, open-label, cross-over clinical trial

	12 of all 24, healthy 
All males
23 Caucasian, 1 African-American
	100
	tablets
	AUC ↑ 54%, Cmax ↑ 45%, tmax ↑ 2 h
	561 kcal, 15.3 g of fat, 83.9 g of carbohydrates, and 21.9 g of protein, 8.1 g of fiber
	4 slices of bread, 2 slices of ham or cheese, butter, jam, 2 cups of tea or coffee

	
	Low-fat meal 
	Schöller-Gyüre et al. [46]
randomized, open-label, cross-over clinical trial

	12 of all 24, healthy 
All males
23 Caucasian, 1 African-American
	100
	tablets
	AUC ↑ 29%, Cmax ↑ 44%, tmax ↑ 1 h
	345 kcal, 17.4 g of fat, 41.4 g of carbohydrates, and 5.2 g of protein, 1.3 g of fiber
	1 croissant, butter, jam, 1 cup of tea or coffee

	Nevirapine
	High-fat meal
	Viramune prescribing information [47]
study design not specified
	24, healthy 
12 males, 12 females
Race not specified


	200
	tablets
	no significant changes in AUC, Cmax, and tmax not specified
	857 kcal, 50 g of fat
	not specified

	Rilpivirine
	High-fat meal 
	Crauwels et al. [48]
randomized, open-label, cross-over clinical trial

	20, healthy 
18 males, 2 females
15 Caucasian, 1  African-American, 1 Asian, 3 Other


	75
	tablets
	AUC ↑ 48%, Cmax ↑ 65%, no significant changes in tmax 
	928 kcal, 56 g of fat, 65 g of carbohydrates, and 42 g of protein
	not specified

	
	High-fat meal 
	Mehta et al. [49]
randomized, open-label, cross-over clinical trial

	24, healthy 
Gender and race not specified


	25
	tablets
	AUC ↑ 67%, Cmax ↑ 114%, no significant changes in tmax 
	900 kcal, 56 g of fat, 63 g of carbohydrates, and 38.3 g of protein
	not specified

	
	High-protein meal 
	Crauwels et al. [48]
randomized, open-label, cross-over clinical trial

	20, healthy
18 males, 2 females
15 Caucasian, 1  African-American, 1 Asian, 3 Other


	75
	tablets
	AUC ↓ 16%, no significant changes in Cmax and tmax
	300 kcal, 7.9 g of fat, 38.3 g of carbohydrates, and 18.8 g of protein
	240 mL of protein-rich drink

	
	Standard meal 
	Crauwels et al. [48]
randomized, open-label, cross-over clinical trial

	20, healthy 
18 males, 2 females
15 Caucasian, 1  African-American, 1 Asian, 3 Other
	75
	tablets
	AUC ↑ 59%, Cmax ↑ 74%, no significant changes in tmax
	533 kcal, 21 g of fat, 66.6 g of carbohydrates, and 20 g of protein
	not specified

	
	Standard meal
	Custodio et al. [22]
randomized, open-label, cross-over clinical trial
	24, healthy 
12 males, 12 females
22 Caucasian, 2  African-American
	25
	tablets
	no significant changes in AUC and tmax, Cmax ↑ 20%
	540 kcal, 21 g of fat
	2 slices of white bread, 1 pat of butter, 1 slice of cheese, 2 slices of ham, 1 packet of jelly, 1 cup of decaffeinated coffee, 1 packet of sugar, and 1 cup of 2% milk

	
	Standard meal 
	Mehta et al. [49]
randomized, open-label, cross-over clinical trial
	24, healthy 
Gender and race not specified 
	25
	tablets
	AUC ↑ 57%, Cmax ↑ 89%, no significant changes in tmax
	625 kcal, 22.2 g of fat, 75 g of carbohydrates, and 31.3 g of protein
	not specified

	
	Standard meal
	Crauwels et al. [50]
randomized, open-label, cross-over clinical trial
	32, healthy
Gender and race not specified

	25
	dispersible tablets
	AUC ↑ 45%, Cmax ↑ 52%, tmax not specified
	not specified
	not specified

	
	Moderate-fat meal 
	Lamorde et al. [51]
non-randomized, open-label, longitudinal clinical trial

	15, HIV (+)
Males and females
All Ugandan	Comment by Agnieszka Wiesner: I propose a change to "African", because Ugandan is nationality, not a race
	25
	tablets
	AUC ↑ 19%, no significant changes in Cmax, tmax not specified
	589 kcal, 19 g of fat
	a local Ugandan banana staple (matooke), tomatoes
and onions

	
	Low-fat meal 
	Custodio et al. [22]
randomized, open-label, cross-over clinical trial
	24, healthy 
12 males, 12 females
22 Caucasian, 2  African-American

	25
	tablets
	no significant changes in AUC and tmax, Cmax ↑ 25%
	390 kcal, 12 g of fat
	2 slices of wheat bread, 1 tablespoon of Benecol Light Spread, 8 oz (237 mL) of 2% milk, and 4 oz (118 mL) of orange juice



	
	Low-fat meal 
	Lamorde et al. [51]
non-randomized, open-label, longitudinal clinical trial

	15, HIV (+)
Males and females
All Ugandan	Comment by Agnieszka Wiesner: I propose a change to "African", because Ugandan is nationality, not a race
	25
	tablets
	no significant changes in AUC and Cmax, tmax not specified
	353 kcal, 11 g of fat
	a local Ugandan banana staple (matooke), tomatoes
and onions



Table S3. A detailed description of studies investigating interactions between INSTIs and food.
	Drug
	Food type
	Study details
	Participants
	Drug dose [mg]
	Drug formulation
	Observed effect
	Quantitative meal composition
	Qualitative meal composition

	Dolutegravir
	High-fat meal 
	Song et al. [52]
randomized, open-label, cross-over clinical trial
	24, healthy 
10 males, 14 females
22 Caucasian, 1 African-American, 1 Arabic

	50
	tablets
	AUC ↑ 66%, Cmax ↑ 67%, tmax ↑ 3 h - all clinically irrelevant
	870 kcal, 51.2 g of fat
	not specified

	
	High-fat meal 
	Mehta et al. [49]
randomized, open-label, cross-over clinical trial
	24, healthy 
Gender and race not specified 

	50
	tablets
	AUC ↑ 75%, Cmax ↑ 73%, tmax ↑ 1.75 h
	900 kcal, 56 g of fat, 63 g of carbohydrates, and 38.3 g of protein
	not specified

	
	High-fat meal 
	Weller et al. [3]
randomized, open-label, cross-over clinical trial

	12, healthy
8 males, 4 females
7 Caucasian, 5 African-American
	50
	tablets
	AUC ↑ 48%, Cmax ↑ 37%, tmax not specified
	869 kcal, 51.2 g of fat
	2 eggs fried in butter, 2 strips of bacon, 2 slices of toast with butter, 4 oz (114 g) of hash brown potatoes, and 8 oz (237 mL) of whole milk

	
	Standard meal 
	Song et al. [52]
randomized, open-label, cross-over clinical trial
	24, healthy
10 males, 14 females
22 Caucasian, 1 African-American, 1 Arabic


	50
	tablets
	AUC ↑ 41%, Cmax ↑ 52%, tmax ↑ 2 h - all clinically irrelevant
	600 kcal, 20 g of fat
	not specified


	
	Standard meal 
	Mehta et al. [49]
randomized, open-label, cross-over clinical trial
	24, healthy 
Gender and race not specified 
	50
	tablets
	AUC ↑ 87%, Cmax ↑ 75%, tmax ↑ 1.25 h
	625 kcal, 22.2 g of fat, 75 g of carbohydrates, and 31.3 g of protein
	not specified

	
	Low-fat meal 
	Song et al. [52]
randomized, open-label, cross-over clinical trial
	24, healthy 
10 males, 14 females
22 Caucasian, 1 African-American, 1 Arabic


	50
	tablets
	AUC ↑ 33%, Cmax ↑ 46%, tmax ↑ 1 h - all clinically irrelevant
	300 kcal, 2.3 g of fat
	not specified

	
	Calcium carbonate 
	Song et al. [53]
randomized, open-label, cross-over clinical trial
	12, healthy 
7 males, 5 females
8 Caucasian, 4 Other

	50
	tablets
	AUC ↓ 39%, Cmax ↓ 37%, tmax ↓ 1 h
	1200 mg of calcium carbonate, 480 mg of elemental calcium
	not specified

	
	Ferrous fumarate 
	Song et al. [53]
randomized, open-label, cross-over clinical trial
	11, healthy
6 males, 5 females
8 Caucasian, 3 Other
	50
	tablets
	AUC ↓ 55%,  Cmax ↓ 58%, tmax ↑ 1 h
	324 mf of ferrous fumarate, 107 mg of elemental iron	Comment by Agnieszka Wiesner: Should be "mg"
	not specified

	Elvitegravir
	High-protein meal 
	Shiomi et al. [19]
randomized, open-label, cross-over clinical trial

	11, healthy
All males
All Asian
	150
	tablets
	AUC ↑116%, Cmax ↑ 139%, no significant changes in tmax
	250 kcal, 8.8 g of fat, 34.3 g of carbohydrates, and 8.8 g of protein

	250 mL of Ensure protein-rich drink

	
	High-protein meal 
	Yamada et al. [20]
randomized, open-label, cross-over clinical trial

	12, healthy
All males
All Asian
	150
	tablets
	AUC ↑ 93%, Cmax ↑ 142%, no significant changes in tmax
	250 kcal, 8.8 g of fat, 34.3 g of carbohydrates, and 8.8 g of protein

	250 mL of Ensure protein-rich drink

	
	Standard meal 
	Shiomi et al. [19]
randomized, open-label, cross-over clinical trial

	11, healthy
All males
All Asian
	150
	tablets
	AUC ↑ 94%, Cmax ↑ 116%, no significant changes in tmax
	413 kcal, 9.6 g of fat, 72.2 g of carbohydrates, and 11.4 g of protein
	1 tuna, lettuce, and tomato sandwich, 1 ham, cheese, and egg sandwich, 1 cup of white peach jelly, and 160 g of apple juice


	
	Standard meal 
	Yamada et al. [20]
randomized, open-label, cross-over clinical trial

	12, healthy
All males
All Asian
	150
	tablets
	AUC ↑ 89%, Cmax ↑ 113%, no significant changes in tmax
	413 kcal, 9.6 g of fat, 72.2 g of carbohydrates, and 11.4 g of protein
	2 slices of bread with strawberry jam, 1 boiled egg, and 160 g of grape juice

	
	Milk (1) and apple juice (2) vs. high-protein meal (3)
	Yonemura et al. [54]
randomized, open-label, cross-over clinical trial

	12, healthy
All males
All Asian
	150
	tablets
	(1) compared to (3): 
no significant changes AUC Cmax, and tmax

(2) compared to (3):
AUC ↓ 61%, Cmax ↓ 67%,  no significant changes in tmax  

	(1): 137 kcal, 7.8 g of fat, 9.9 g of carbohydrates, and 6.8 g of protein

(2): 89 kcal, no fat and protein, 22.2 g of carbohydrates

(3): 250 kcal, 8.8 g of fat, 34.3 g of carbohydrates, and 8.8 g of protein
	(1): 200 mL of milk



(2) 200 mL of apple juice



(3): 250 mL of Ensure protein-rich drink



	Raltegravir
	High-fat meal 
	Brainard et al. [55]
randomized, open-label, cross-over clinical trial

	20, healthy 
10 males, 10 females
11 Caucasian, 6 Hispanic, 3 African-American


	800
	tablets
	AUC ↑ 112%, Cmax ↑ 96%, no significant changes in tmax
	825 kcal, 52 g of fat
	2 eggs, 2 strips of bacon, 4 oz hash browns, 2 slices of bread, 2 teaspoons of butter, 8 oz of whole milk	Comment by Agnieszka Wiesner: "(237 mL)" should be added here

	
	High-fat meal 
	Krishna et al. [56]
randomized, open-label, cross-over clinical trial

	17, healthy 
Gender and race not specified 
	1200 (2 x 600 mg)
	tablets 
	no significant changes in AUC,  Cmax ↓ 28%, tmax ↑ 1.5 h
	997 kcal, 56 g of fat
	2 eggs, 20 g of butter, 2 strips of bacon, 113 g of hash brown potatoes, 2 slices of bread, 250 mL of whole milk


	
	High-fat meal 
	Krishna et al. [56]
randomized, open-label, cross-over clinical trial

	17, healthy 
Gender and race not specified 
	1200 (3 x 400 mg)
	tablets
	AUC ↑ 39%,  Cmax ↓ 23%, no significant changes in tmax
	997 kcal, 56 g of fat
	2 eggs, 20 g of butter, 2 strips of bacon, 113 g of hash brown potatoes, 2 slices of bread, 250 mL of whole milk


	
	High-fat meal
	Wenning et al. [57]
randomized, open-label, cross-over clinical trial

	20, healthy
13 males, 7 females
Race not specified
	400
	tablets
	no significant changes in AUC,  Cmax ↓ 35%, tmax ↑ 7.3 h
	not specified
	not specified

	
	High-fat meal
	Rhee et al. [58]
randomized, open-label, cross-over clinical trial

	12, healthy
9 males, 3 females
Race not specified
	400
	chewable tablets
	no significant changes in AUC, Cmax ↓ 62%, tmax ↑ 0.5 h
	825 kcal, 52 g of fat
	not specified

	
	Standard meal 
	Brainard et al. [55]
randomized, open-label, cross-over clinical trial

	20, healthy 
10 males, 10 females
11 Caucasian, 6 Hispanic, 3 African-American


	800
	tablets
	no significant changes in AUC, Cmax, and tmax
	600 kcal, 21 g of fat
	4 slices of bread, 2 slices of American cheese, 2 slices of low‐fat ham, 8 oz (237 mL) of skim milk

	
	Low-fat meal 
	Brainard et al. [55]
randomized, open-label, cross-over clinical trial

	20, healthy 
10 males, 10 females
11 Caucasian, 6 Hispanic, 3 African-American


	800
	tablets
	AUC ↓ 46%, Cmax ↓ 52%,  no significant changes in tmax 
	300 kcal, 2.5 g of fat
	2 slices of bread, 2 packets of jelly, 8 oz (237 mL) of skim milk

	
	Low-fat meal 
	Krishna et al. [56]
randomized, open-label, cross-over clinical trial

	18, healthy 
Gender and race not specified 
	1200 (2 x 600 mg)
	tablets
	AUC ↓ 41%, Cmax ↓ 52%,  no significant changes in tmax 
	389 kcal, 27 g of fat
	2 slices of bread, 2 packets of strawberry jam, and 250 mL of skim milk


	
	Low-fat meal 
	Krishna et al. [56]
randomized, open-label, cross-over clinical trial

	17, healthy 
Gender and race not specified 
	1200 (3 x 400 mg)
	tablets
	AUC ↓ 73%, Cmax ↓ 75%,  no significant changes in tmax 
	389 kcal, 27 g of fat
	2 slices of bread, 2 packets of strawberry jam, and 250 mL of skim milk


	Bictegravir
	High-fat meal 
	Bictarvy prescribing information [16] 
study design not specified

	12, healthy
Gender and race not specified
	50
	tablets
	AUC ↑ 24%, Cmax ↑ 13% - all clinically irrelevant, tmax not specified 
	800 kcal, 44.4 g of fat, 62.5 g of carbohydrates, and 37.5 g of protein

	not specified

	
	High-fat meal
	Majeed et al. [18]
randomized, open-label, cross-over clinical trial

	52, healthy
Gender and race not specified
	30
	tablets
	no significant changes in AUC and Cmax,  tmax not specified
	1000 kcal, 50% of fat
	not specified

	
	Aluminum / magnesium hydroxide
	Mathias et al. [59]
	14 of 42, healthy
10 males, 4 females
8 Caucasian, 6 African-American

	50
	tablets
	AUC ↓ 79%, Cmax ↓ 80%,  tmax not specified
	1600 mg of aluminum hydroxide, 1600 mg of magnesium hydroxide
	not applicable

	
	Calcium carbonate
	Mathias et al. [59]
	14 of 42, healthy
10 males, 4 females
8 Caucasian, 6 African-American

	50
	tablets
	AUC ↓ 33%, Cmax ↓ 42%,  tmax not specified
	1200 mg of calcium carbonate
	not applicable

	
	Ferrous fumarate
	Mathias et al. [59]
	14 of 42, healthy
10 males, 4 females
8 Caucasian, 6 African-American
	50
	tablets
	AUC ↓ 63%, Cmax ↓ 70%,  tmax not specified
	324 mg of  ferrous fumarate
	not applicable

	Cabotegravir
	High-fat meal 
	Patel et al. [60]
randomized, open-label, cross-over clinical trial

	21 of 24, healthy 
16 males, 8 females
16 Caucasian

	30
	tablets
	no significant changes in AUC, Cmax, and tmax
	870 kcal, 51.2 g of fat
	not specified

	
	Not specified 
	Patel et al. [61]
randomized, open-label, parallel clinical trial
	15, healthy 
Gender and race not specified
 
	10
	tablets
	no significant changes in AUC and Cmax, tmax ↑ 1.5 h
	not specified
	not specified

	
	Standard meal 
	Patel et al. [62]
randomized, open-label, cross-over clinical trial
	22, healthy 
Gender and race not specified
 
	30
	tablets
	no significant changes in AUC, Cmax, tmax not specified
	670 kcal, 22.3 g of fat
	not specified




Table S4. A detailed description of studies investigating interactions between PIs and food.
	Drug
	Food type
	Study details
	Participants
	Drug dose [mg]
	Drug formulation
	Observed effect
	Quantitative meal composition
	Qualitative meal composition

	Amprenavir
	High-fat meal 
	Agenerase prescribing information [63]
study design not specified
	12, healthy
Gender and race not specified
	200
	capsules
	AUC ↓ 21%, Cmax ↓ 36%, tmax ↑ 0.5 h
	967 kcal, 67 g of fat, 58 g of carbohydrates, and 33 g of protein
	not specified

	
	High-fat meal 
	Sadler et al. [64]
randomized, open-label, cross-over clinical trial
	18, HIV (+) 
15 males, 3 females
10 Caucasian, 7 African-American, 1 Other 
	600
	capsules
	AUC ↓ 14%, Cmax ↓ 33%, tmax ↑ 0.75 h 
	1000 kcal, 67 g of fat, 58 g of carbohydrates, and 33 g of protein
	2 slices of toasted white bread with butter, 2 eggs fried in butter, 2 slices of bacon, 2 oz (57 g) hash-browned potatoes, and a glass (237 mL) of whole milk

	
	High-fat meal 


	Brouwers et al. [65]
non-randomized, cross-over clinical trial
	5, healthy
2 males, 3 females
Race not specified


	700
	tablets
	AUC ↓ 60%, Cmax ↓ 40%, tmax ↑ 2.5 h – all measured in duodenum


	600 kcal, 30.7 g of fat, 69 g  of carbohydrates, and 12 g of protein
	not specified

	
	Low-fat meal
	Falcoz et al. [66]
randomized, open-label, cross-over clinical trial
	24, healthy 
All males
Race not specified
	1200
	capsules
	AUC ↓ 23%, Cmax ↓ 46%, tmax ↑ 1.25 h
	400 kcal, 11 g of fat, 69.3 g of carbohydrates, and 9.9 g of protein
	cornflakes, semi-skimmed milk, and 2 slices of toasted white bread with margarine and marmalade

	Atazanavir
	High-fat meal 
	Reyataz prescribing information [67]
study design not specified
	12, healthy 
Gender and race not specified
	400
	capsules
	AUC ↑ 35%, no significant changes in Cmax and tmax
	721 kcal, 37.3 g of fat, 29.4 g protein
	not specified

	
	High-fat meal 
	Reyataz prescribing information [67]
study design not specified
	12, healthy 
Gender and race not specified
	300
	capsules
	no significant changes in AUC, Cmax ↑ 11%, tmax ↑ 2.5 h
	951 kcal, 54.7 g of fat, 35.9 g of protein
	not specified

	
	High-fat meal 
	Sevinsky et al. [68]
randomized, open-label, cross-over clinical trial
	64, healthy
40 males, 24 females
29 Caucasian, 33 African-American, 2 Asian

	300
	tablets
	no significant changes in AUC and Cmax,  tmax ↑ 1.5 h
	1038 kcal, 59 g of fat
	2 slices of white bread, butter, jam, 2 fried eggs, 3 strips of bacon, 113 g of hashed brown potatoes, and 237 mL of whole milk	Comment by Agnieszka Wiesner: Should be changed to "8 oz (237 mL)"

	
	Light meal 
	Reyataz prescribing information [67]
study design not specified
	12, healthy 
Gender and race not specified
	400
	capsules
	AUC ↑ 70%, Cmax ↑ 57%, tmax not specified
	357 kcal, 8.2 g of fat, 10.6 g of carbohydrates, and 37.3 g of protein
	not specified

	
	Light meal 
	Reyataz prescribing information [67]
study design not specified
	12, healthy 
Gender and race not specified


	300
	capsules
	AUC ↑ 33%, Cmax ↑ 40%, tmax not specified
	336 kcal, 5.1 g of fat, 9.3 g of protein
	not specified

	
	Light meal 
	Sevinsky et al. [68]
randomized, open-label, cross-over clinical trial
	64, healthy
40 males, 24 females
29 Caucasian, 33 African-American, 2 Asian

	
	tablets
	AUC ↑ 28%, Cmax ↑ 42%,  tmax ↑ 0.5 h
	336 kcal, 5.1 g of fat
	2 slices of white bread, margarine, jam, 148 mL of apple juice, 148 mL of skimmed milk

	Darunavir
	High-fat meal 
	Sekar et al. [69]
randomized, open-label, cross-over clinical trial
	24, healthy 
12 males, 12 females
All Caucasian
	400
	tablets
	AUC ↑ 47%, Cmax ↑ 64%, tmax ↑ 1.5 h
	928 kcal, 56 g of fat, 65 g of carbohydrates, 41 g of protein
	2 eggs fried in butter, 2 strips of bacon, 2 slices of white bread with butter, 1 croissant with 1 slice of cheese, and 240 mL of whole milk

	
	High-fat meal 
	Crauwels et al. [15]
randomized, open-label, cross-over clinical trial

	24, healthy
12 males, 12 females
All Caucasian
	800
	tablets
	AUC ↑ 31%, Cmax ↑ 62%, tmax ↑ 2 h
	928 kcal, 56 g of fat, 65 g of carbohydrates, 41 g of protein
	2 eggs fried in butter, 2 strips of bacon, 2 slices of white bread with butter, 1 croissant with 1 slice of cheese, and 240 mL of whole milk 


	
	High-fat meal 
	Kakuda et al. [70]
randomized, open-label, cross-over clinical trial
	19, healthy
11 males, 8 females
18 Caucasian, 1 Other
	800
	tablets
	AUC ↑ 73%, Cmax ↑ 122%, tmax ↑ 1.5 h
	928 kcal, 56 g of fat, 65 g of carbohydrates, 41 g of protein
	2 scrambled eggs, 114 g of hashed brown potatoes, 2 strips of bacon, 2 slices of bread, butter, jelly, and 240 mL of whole milk


	
	High-protein meal 
	Sekar et al. [69]
randomized, open-label, cross-over clinical trial
	24, healthy 
12 males, 12 females
All Caucasian
	400
	tablets
	AUC ↑ 72%, Cmax ↑ 54%, tmax ↑ 1.5 h
	250 kcal, 8.4 g of fat, 33.4 g of carbohydrates, 10.5 g of protein
	Ensure 250 mL chocolate or vanilla

	
	Standard meal 
	Sekar et al. [69]
randomized, open-label, cross-over clinical trial
	24, healthy 
12 males, 12 females
All Caucasian
	400
	tablets
	AUC ↑ 54%, Cmax ↑ 48%, tmax ↑ 1.5 h
	533 kcal, 21 g of fat, 67 g of carbohydrates, 19 g of protein
	4 slices of bread, 1 slice of ham, 1 slice of cheese, butter, jelly, and 2 cups of coffee/tea with milk and/or sugar



	
	Standard meal 
	Kakuda et al. [71]
randomized, open-label, cross-over clinical trial
	32, healthy 
22 males, 10 females
All Caucasian
	800 (2 formulations compared)
	tablets
	AUC ↑ 53-91%, Cmax ↑ 32-58%, tmax ↑ 1-1.5 h
	533 kcal, 21 g of fat, 67 g of carbohydrates, 19 g of protein
	4 slices of bread, 2 slices of ham and/or cheese, butter, jelly, and 2 cups of decaffeinated coffee or tea with milk and/or sugar


	
	Standard meal 
	Kakuda et al. [71]
randomized, open-label, cross-over clinical trial
	128, healthy
82 males, 46 females
127 Caucasian, 1 African-American

	800 (2 formulations compared)
	tablets
	no significant changes in AUC,  Cmax ↑ 38-45%,  tmax ↑ 1 h
	533 kcal, 21 g of fat, 67 g of carbohydrates, 19 g of protein
	4 slices of bread, 2 slices of ham and/or cheese, butter, jelly, and 2 cups of decaffeinated coffee or tea with milk and/or sugar


	
	Standard meal 
	Kakuda et al. [70]
randomized, open-label, cross-over clinical trial
	114, healthy
63 males, 51 females
113 Caucasian, 1 Other
	800
	tablets (2 formulations compared)
	AUC ↑ 67-70%, Cmax ↑ 119-123%, tmax ↑ 1 h
	533 kcal, 21 g of fat, 67 g of carbohydrates, 19 g of protein
	4 slices of bread, 2 slices of ham and/or cheese, butter, jelly, and 2 cups (up to 480 mL) of decaffeinated coffee or tea with milk and/or sugar


	
	Standard meal 
	Kakuda et al. [72]
randomized, open-label, cross-over clinical trial
	17, healthy 
Race and gender not specified
	600
	oral suspension
	no significant changes in AUC and Cmax, tmax ↑ 2 h
	533 kcal, 21 g of fat, 67 g of carbohydrates, 19 g of protein
	4 slices of bread, 2 slices of ham and/or cheese, butter, jelly, and 2 cups (up to 480 mL) of decaffeinated coffee or tea with milk and/or sugar

	
	Low-fat meal 
	Sekar et al. [69]
randomized, open-label, cross-over clinical trial
	24, healthy 
12 males, 12 females
All Caucasian
	400
	tablets
	AUC ↑ 64%, Cmax ↑ 49%, tmax ↑ 1.5 h
	240 kcal, 12 g of fat, 28 g of carbohydrates, 5 g of protein
	croissant with coffee

	
	Garlic
	Cloarec et al. [73]
case studies
	2, HIV (+)
1 male



1 female
	
800, 4x day



600, 2x day
	
tablets



tablets
	
subtherapeutic Cthrouh (after garlic eviction -  Cthrouh ↑ 3 times higher)

subtherapeutic Cthrouh (after garlic eviction -  Cthrouh ↑ 2 times higher)

	
not specified



not specified
	
15 cloves of garlic per week



not specified

	Fosamprenavir
	High-fat meal 
	Brouwers et al. [65]
non-randomized, cross-over clinical trial
	5, healthy 
2 males, 3 females
Race not specified

	700
	tablets
	In stomach: AUC ↓ 49%, Cmax ↓ 50%, tmax ↑ 2 h

In duodenum: AUC ↓ 33%, Cmax ↓ 26%, tmax ↑ 2 h


	600 kcal, 30.7 g of fat, 69 g of carbohydrates, 12 g of protein
	300 mL of nutritional drink (Scandishake Mix)

	
	High-fat meal 
	Lexiva prescribing information [74]
study design not specified
	12, healthy 
Gender and race not specified

	1400
	tablets
	no significant changes in AUC, Cmax, and tmax of amprenavir
	967 kcal, 67 g of fat, 58 g of carbohydrates, 33 g of protein
	not specified

	
	High-fat meal 
	Lexiva prescribing information [74]
study design not specified
	12, healthy 
Gender and race not specified
	1400
	oral suspension
	AUC ↓ 28%, Cmax ↓ 46%, tmax ↑ 0.72 h
	967 kcal, 67 g of fat, 58 g of carbohydrates, 33 g of protein
	not specified

	Indinavir
	High-fat high-protein meal 
	Yeh et al. [75]
randomized, double-blind, placebo-controlled clinical trial
	12, healthy 
All males
Race not specified
	400
	capsules
	AUC ↓ 78%, Cmax ↓ 86%, tmax ↑ 1.3 h
	784 kcal, 48.6 g of fat, 57.2 g of carbohydrates, 31.3 g of protein
	2 slices of toast, 2 scrambled eggs, 2 pats of butter, 2 strips of bacon, 4 oz (114 g) of hash brown potatoes, 8 oz (237 mL) of whole milk



	
	High-fat meal 
	Carver et al. [76]
randomized, cross-over clinical trial
	7, HIV (+)
All males
5 Caucasian, 2 African-American


	600
	capsules
	AUC ↓ 33%, Cmax ↓ 49%, tmax ↑ 1 h
	680 kcal, 75.6 g of fat
	500 mL of Microlipi

	
	High-protein meal 
	Carver et al. [76]
randomized, cross-over clinical trial
	7, HIV (+) 
All males
5 Caucasian, 2 African-American


	600
	capsules
	AUC ↓ 68%, Cmax ↓ 76%, tmax ↑ 2.75 h
	680 kcal, 95.2 g of carbohydrates, 68 g of protein
	500 mL of Promod

	
	High-carbohydrate meal 
	Carver et al. [76]
randomized, cross-over clinical trial
	7, HIV (+) 
All males
5 Caucasian, 2 African-American

	600
	capsules
	AUC ↓ 45%, Cmax ↓ 62%, tmax ↑ 2.5 h
	680 kcal, 181.3 g of carbohydrates
	500 mL of Moducal

	
	Low-fat meal 
	Yeh et al. [75]
randomized, open-label, cross-over clinical trial
	12, healthy
8 males, 4 females
Race not specified
	800
	capsules
	no significant changes in AUC, Cmax, and tmax
	292 kcal, 2.1 g of fat, 63.5 g of carbohydrates, 5.4 g of protein
	2 slices of toast, 2 tablespoons of jelly, 6 oz (178 mL) of apple juice, 1 cup of coffee, 2 tablespoons of skim milk, 2 tablespoons of sugar



	
	Low-calorie meal 
	Yeh et al. [75]
randomized, open-label, cross-over clinical trial
	12, healthy 
8 males, 4 females
Race not specified


	800
	capsules
	no significant changes in AUC, Cmax, and tmax
	141 kcal, 1 g of fat, 28.8 g of carbohydrates, 5.7 g of protein
	cornflakes (21.1 g), 1 tablespoon of sugar, 0.5 cup of skim milk

	
	Low-calorie meal 
	Aarnoutse et al. [77]
randomized, open-label, cross-over clinical trial
	9, HIV (+)
All males 
Race not specified
	800
	capsules
	AUC ↓ 12%, Cmax ↓ 19%, tmax ↑ 0.5 h
	339 kcal, 12.1 g of fat, 45.8 g of carbohydrates, 11.9 g of protein
	2 filled bread
rolls and 130 mL of water, coffee, or tea

	
	High-fat meal (1) vs. low-fat meal (2)
	Saah et al. [78]
randomized, double blind, placebo controlled, parallel clinical trial
	10 of 53, healthy
Gender not specified
33 Caucasian, 19 African-American, 1 Asian
	800-1600
	capsules
	(1) compared to (2):
AUC ↓ 16% or less, Cmax ↓ 23% or less, tmax not specified
	not specified
	(1): 2 scrambled eggs, 2 strips of bacon, 2 slices of toast, 2 pats of butter, 4 oz. of hash brown potatoes, and 8 oz. of whole milk	Comment by Agnieszka Wiesner: Should be changed to "4 oz (114 g)"	Comment by Agnieszka Wiesner: Should be changed to "8 oz (237 mL)"

(2): 2 slices of toast, 2 teaspoons of jelly, 6 oz (178 mL) of apple juice, 1 cup of coffee, 2 tablespoons of skim milk, 2 teaspoons of sugar

	Lopinavir
	High-fat meal 
	Kaletra prescribing information [79]
study design not specified
	12, healthy 
Gender and race not specified

	400
	capsules
	AUC ↑ 97%, Cmax ↑ 43%, tmax not specified
	872 kcal, 54.3 g of fat
	not specified

	
	High-fat meal 
	Kaletra prescribing information [79]
study design not specified
	12, healthy
Gender and race not specified


	400
	oral solution
	AUC ↑ 130%, Cmax ↑ 56%, tmax not specified
	872 kcal, 54.3 g of fat
	not specified

	
	High-fat meal 
	Klein et al. [80]
randomized, open-label, cross-over clinical trial
	126, healthy
92 males, 34 females
94 Caucasian, 19 African-American, 14 Hispanic

	400
	tablets 
	AUC ↑ 19%, no significant changes in Cmax,  tmax not specified
	1000 kcal, 55.6 g of fat
	not specified

	
	High-fat meal
	Lamorde et al. [81]
non-randomized, open-label, cross-over clinical trial
	12, HIV (+)
All males
All African-American
	400
	tablets
	AUC ↓ 14%, Cmax ↓ 14%,  tmax not specified
	840 kcal, 36 g of fat
	bread, margarine, sausages and tea with milk

	
	Medium-fat meal 
	Kaletra prescribing information [79]
study design not specified
	12, healthy
Gender and race not specified


	400
	capsules
	AUC ↑ 48%, Cmax ↑ 23%, tmax not specified
	591 kcal, 15.8 g of fat
	not specified

	
	Medium-fat meal 
	Klein et al. [80]
randomized, open-label, cross-over clinical trial
	126, healthy
92 males, 34 females
94 Caucasian, 19 African-American, 14 Hispanic

	400
	tablets and capsules
	tablets: AUC ↑ 27%, Cmax ↑ 18%,  tmax not specified

capsules: AUC ↑ 62%, Cmax ↑ 32%, tmax not specified
	550 kcal, 15.3 g of fat
	not specified

	
	Medium-fat meal 
	Kaletra prescribing information [79]
study design not specified
	12, healthy
Gender and race not specified


	400
	oral solution
	AUC ↑ 80%, Cmax ↑ 54%, tmax not specified
	591 kcal, 15.8 g of fat
	not specified

	
	Moderate-fat meal
	Lamorde et al.  [81]
non-randomized, open-label, cross-over clinical trial
	12, HIV (+)
All males
All African-American
	400
	tablets
	no significant changes in AUC and Cmax, tmax not specified
	840 kcal, 36 g of fat
	bread, margarine, sausages and tea with milk

	
	Low-fat meal 
	Oki et al. [82]
non-randomized, cross-over clinical trial
	8, healthy 
6 males, 2 females
All Asian
	400
	capsules
	no significant changes in AUC and Cmax, tmax ↑ 2.4 h
	530 kcal, 20 g of fat
	not specified

	
	Low-fat meal 
	Oki et al. [82]
non-randomized, cross-over clinical trial
	12, healthy
Gender not specified
All Caucasian
	400
	capsules
	AUC ↑ 72%, Cmax ↑ 38%, tmax ↑ 2.1 h
	530 kcal, 20 g of fat
	not specified

	
	Not specified
	Kanter et al. [83]
randomized, open-label, cross-over clinical trial
	12, healthy
8 males, 4 females
All Caucasian
	400
	tablets and granules
	tablets: no significant changes in AUC and Cmax,  tmax ↑ 1 h  

granules:  AUC ↑ 51%, Cmax ↑ 39%, tmax ↑ 3 h

	not specified
	not specified

	Nelfinavir
	High-fat meal 
	Viracept prescribing information [84]
study design not specified
	23, healthy 
Gender and race not specified
	1250
	tablets
	AUC ↑ 520%, Cmax ↑ 330%, tmax ↑ 2 h
	1000 kcal, 55.6 g of fat, 78.1 g of carbohydrates, 46.9 g of protein
	not specified

	
	Standard meal 
	Viracept prescribing information [84]
study design not specified
	22, healthy 
Gender and race not specified
	1250
	tablets
	AUC ↑ 510%, Cmax ↑ 380%, tmax ↑ 2.1 h
	500 kcal, 27.8 g of fat
	not specified

	
	Standard meal
	Kaeser et al. [85]
randomized, cross-over clinical trial
	50, healthy
All males
Race not specified
	1250
	tablets (2 formulations compared)
	AUC ↑ 600-800%,  Cmax and tmax not specified
	820 kcal
	not specified

	
	Low-fat meal 
	Viracept prescribing information [84]
study design not specified
	22, healthy 
Gender and race not specified
	1250
	tablets
	AUC ↑ 310%, Cmax ↑ 230%, tmax ↑ 2 h
	500 kcal, 11.1 g of fat
	not specified

	
	Very low-fat meal 
	Viracept prescribing information [84]
study design not specified
	21, healthy 
Gender and race not specified
	1250
	tablets
	AUC ↑ 220%, Cmax ↑ 200%, tmax ↑ 1 h
	125 kcal, 3.5 g of fat
	not specified

	
	Low-fat meal (1) vs. high-fat meal (2) 
	Aarnoutse et al. [86]
randomized, open-label, parallel clinical trial
	20 of 27, healthy
15 males, 12 females
All Caucasian

	2000-2500
	tablets
	(1) compared to (2):
AUC ↓ 25-47%, Cmax ↓ 14-43% 
	(1) 271 kcal, 11 g of fat, 26.4 g of carbohydrates, 16 g of protein

(2) 610 kcal, 22.4 g of fat, 77.8 g of carbohydrates, 24.4 g of protein
	(1) 1 slice of bread with butter and cheese, and 130 mL of
semi-skimmed milk

(2) 4 slices of bread, filled with butter and cheese, ham, paste
or jam, 130 mL of water


	
	Standard meal (1) vs. low-fat meal (2)
	Kurowski et al. [87]
non-randomized, open-label, cross-over clinical trial
	24, healthy
All males
Race not specified
	2500
	tablets
	(1) compared to (2):
AUC ↓ 13%, no significant changes in Cmax, tmax not specified
	(1): 800 kcal

(2): 350 kcal
	not specified

not specified

	Ritonavir
	High-fat meal 
	Ng et al. [88]
randomized, open-label, cross-over clinical trial
	25, healthy
Gender and race not specified


	100
	tablets
	AUC ↓ 24%, Cmax ↓ 26%, tmax ↑ 1.5 h
	50% of fat
	not specified

	
	High-fat meal 
	Norvir prescribing information [89]
study design not specified
	12, healthy
Gender, and race not specified


	100
	tablets
	AUC ↓ 22%, Cmax ↓ 22%, tmax not specified
	917 kcal, 61.1 g of fat
	not specified

	
	High-fat meal 
	Klein et al. [80]
randomized, open-label, cross-over clinical trial
	126, healthy
92 males, 34 females
94 Caucasian, 19 African-American, 14 Hispanic

	100
	tablets 
	AUC ↑ 24%, Cmax ↑ 10%,  tmax not specified
	1000 kcal, 55.6 g of fat
	not specified

	
	High-fat meal
	Lamorde et al. [81]
non-randomized, open-label, cross-over clinical trial
	12, HIV (+)
All males
All African-American
	100
	tablets
	AUC ↓ 29%, Cmax ↓ 29%,  tmax not specified
	840 kcal, 36 g of fat
	bread, margarine, sausages and tea with milk

	
	High-fat meal 
	Norvir prescribing information [89]
study design not specified
	12, healthy
Gender and race not specified


	100
	oral powder
	AUC ↓ 36%, Cmax ↓ 36%, tmax not specified
	917 kcal, 61.1 g of fat
	not specified

	
	High-fat meal 
	Salem et al. [90]
randomized, open-label, cross-over clinical trial
	48, healthy
30 males, 18 females
30 Caucasian, 13 African-American, 2 Asian, 3 Other

	100
	oral powder 
	AUC ↓ 32%, Cmax ↓ 49%,  tmax not specified
	900 kcal, 60 g of fat
	not specified

	
	Standard meal
	Norvir prescribing information [89]
study design not specified
	12, healthy 
Gender and race not specified
	600
	oral solution
	no significant changes in AUC, Cmax ↓ 23%, tmax not specified
	514 kcal, 5.7 g of fat
	not specified

	
	Standard meal 
	Norvir prescribing information [89]
study design not specified
	12, healthy
Gender and race not specified
	600
	capsules
	no significant changes in AUC and Cmax, tmax not specified
	615 kcal, 9.9 g of fat, 116.9 g of carbohydrates, 13.8 g of protein
	not specified

	
	Standard meal 
	Norvir prescribing information [89]
study design not specified
	12, healthy
Gender, and race not specified


	100
	tablets
	AUC ↓ 22%, Cmax ↓ 22%, tmax not specified
	857 kcal, 28.6 g of fat
	not specified

	
	Standard meal 
	Kakuda et al. [71]
randomized, open-label, cross-over clinical trial
	32, healthy 
22 males, 10 females
All Caucasian
	100 (2 formulations compared)
	tablets
	AUC ↓ 24-28%, Cmax ↓ 44%, tmax ↑ 1.25-2.25 h
	533 kcal, 21 g of fat, 67 g of carbohydrates, 19 g of protein
	4 slices of bread, 2 slices of ham and/or cheese, butter, jelly, and 2 cups of decaffeinated coffee or tea with milk and/or sugar


	
	Standard meal 
	Kakuda et al. [71]
randomized, open-label, cross-over clinical trial
	128, healthy
82 males, 46 females
127 Caucasian, 1 African-American

	100 (2 formulations compared)
	tablets
	AUC ↓ 10-18%, Cmax ↓ 22%, tmax ↑ 1.5 h
	533 kcal, 21 g of fat, 67 g of carbohydrates, 19 g of protein
	4 slices of bread, 2 slices of ham and/or cheese, butter, jelly, and 2 cups of decaffeinated coffee or tea with milk and/or sugar


	
	Standard meal 
	Norvir prescribing information [89]
study design not specified
	12, healthy
Gender, and race not specified


	100
	oral powder
	AUC ↓ 36%, Cmax ↓ 36%, tmax not specified
	617 kcal, 19.9 g of fat
	not specified

	
	Medium-fat meal 
	Ng et al. [88]
randomized, open-label, cross-over clinical trial
	26, healthy
Gender and race not specified


	100
	tablets
	AUC ↓ 17%, Cmax ↓ 22%, tmax ↑ 1 h
	25% of fat
	not specified

	
	Medium-fat meal 
	Klein et al. [80]
randomized, open-label, cross-over clinical trial
	126, healthy
92 males, 34 females
94 Caucasian, 19 African-American, 14 Hispanic

	100
	tablets and capsules
	tablets: AUC ↑ 15%, no significant changes in Cmax,  tmax not specified


capsules: AUC ↑ 40%, Cmax ↑ 28%, tmax not specified

	550 kcal, 15.3 g of fat
	not specified

	
	Medium-fat meal
	Lamorde et al. [81]
non-randomized, open-label, cross-over clinical trial
	12, HIV (+)
All males
All African-American

	100
	tablets
	no significant changes in AUC and Cmax, tmax not specified
	840 kcal, 36 g of fat
	bread, margarine, sausages and tea with milk

	
	Medium-fat meal 
	Salem et al. [90]
randomized, open-label, cross-over clinical trial
	48, healthy
30 males, 18 females
30 Caucasian, 13 African-American, 2 Asian, 3 Other

	100
	oral powder 
	AUC ↓ 23%, Cmax ↓ 39%,  tmax not specified
	600 kcal, 20 g of fat
	not specified

	
	High-fat meal (1) vs. standard meal (2)
	Veldkamp et al. [91]
randomized, open-label, cross-over clinical trial
	6, HIV (+) 
All males
Race not specified
	200
	soft gel capsules
	(1) compared to (2): 
no significant changes in AUC and Cmax,  tmax not specified

	(1): 931 kcal, 50 g of fat

(2): 528 kcal, 21 g of fat
	not specified

	
	High-fat meal (1) vs. low-fat meal (2)
	Saah et al. [78]
randomized, double blind, placebo controlled, parallel clinical trial
	10 of 53, healthy
Gender not specified
33 Caucasian, 19 African-American, 1 Asian
	200-800
	capsules
	(1) compared to (2):
AUC ↓ 32% or less, Cmax ↓ 21-43%, tmax not specified

	not specified
	(1): 2 scrambled eggs, 2 strips of bacon, 2 slices of toast, 2 pats of butter, 4 oz (57 g) of hash brown potatoes, and 8 oz (237 mL) of whole milk	Comment by Agnieszka Wiesner: Should be changed to "114 g", I'm sorry for this mistake.

(2): 2 slices of toast, 2 teaspoons of jelly, 6 oz (178 mL) of apple juice, 1 cup of coffee, 2 tablespoons of skim milk, 2 teaspoons of sugar


	
	Low-calorie meal 
	Aarnoutse et al. [77]
randomized, open-label, cross-over clinical trial
	9, HIV (+)
All males 
Race not specified

	100
	capsules
	AUC ↓ 17%, Cmax ↓ 20%, tmax ↑ 0.5 h
	339 kcal, 12.1 g of fat, 45.8 g of carbohydrates, 11.9 g of protein
	2 filled bread rolls and 130 mL of water, coffee, or tea


	
	Low-fat meal (1) vs. high-fat meal (2) 
	Aarnoutse et al. [86]
randomized, open-label, parallel clinical trial
	20 of 27,
15 males, 12 females
All Caucasian

	200-400
	capsules
	(1) compared to (2):
AUC ↓ 8-48%, Cmax ↓ 5-51% 
	(1) 271 kcal, 11 g of fat, 26.4 g of carbohydrates, 16 g of protein

(2) 610 kcal, 22.4 g of fat, 77.8 g of carbohydrates, 24.4 g of protein

	(1) 1 slice of bread with butter and cheese, and 130 mL of
semi-skimmed milk

(2) 4 slices of bread, filled with butter and cheese, ham, paste
or jam, 130 mL of water


	
	Pudding 
	Salem et al. [90]
randomized, open-label, cross-over clinical trial
	48, healthy
30 males, 18 females
30 Caucasian, 13 African-American, 2 Asian, 3 Other

	100
	oral powder 
	no significant changes in AUC and Cmax,  tmax not specified
	not specified
	not specified

	
	Infant formula 
	Salem et al. [90]
randomized, open-label, cross-over clinical trial
	24, healthy
15 males, 9 females
19 Caucasian, 5 African-American

	100
	oral powder 
	no significant changes in AUC and Cmax,  tmax not specified
	not specified
	not specified

	
	Apple sauce 
	Salem et al. [90]
randomized, open-label, cross-over clinical trial
	24, healthy
15 males, 9 females
19 Caucasian, 5 African-American

	100
	oral powder 
	no significant changes in AUC and Cmax,  tmax not specified
	not specified
	not specified

	
	Garlic 
	Gallicano et al. [92]
randomized, open-label, cross-over clinical trial
	10, healthy 
5 males, 5 females
All Caucasian


	400
	capsules
	no significant changes in AUC, Cmax, and tmax
	20 mg daily - equivalent to 2 g of fresh garlic
	dietary supplement  Odourless Garlic by Life Brand

	
	Not specified
	Kanter et al. [83]
randomized, open-label, cross-over clinical trial
	12, healthy
8 males, 4 females
All Caucasian
	100
	tablets and granules
	tablets: no significant changes in AUC, Cmax, and tmax

granules:  AUC ↑ 54%, Cmax ↑ 100%, tmax ↑ 3 h

	not specified
	not specified

	Saquinavir
	High-fat meal 
	Invirase prescribing information [93]
study design not specified
	6, healthy
Gender and race not specified

	600
	not specified
	AUC ↑ 571%, Cmax and tmax not specified
	1006 kcal, 57 g of fat, 60 g of carbohydrates, 48 g of protein
	not specified

	
	High-fat meal 
	Kenyon et al. [94]
randomized, open-label, cross-over clinical trial
	8, healthy
4 males, 4 females
Race not specified
	600
	capsules
	AUC ↑ 625%, Cmax ↑ 435%, tmax ↑ 3.25 h
	1300 kcal
	1 bowl of cornflakes with 100 mL of whole milk, 2 rashers of lean bacon, 2 fried eggs, 2 slices of toast with butter, 150 mL of decaffeinated tea or coffee

	
	High-fat meal (1) vs. standard meal (2) 
	Hugen et al. [95]
non-randomized clinical trial
	6, HIV (+) 
All males
Race not specified
	1200
	soft gel capsules
	(1) compared to (2): AUC ↑ 93%, Cmax ↑ 80%, no significant changes in tmax
	(1): 1040 kcal, 
62 g of fat, 80.6 g of carbohydrates, 39 g of protein

(2): 600 kcal, 22 g of fat, 76.5 g of carbohydrates, 24 g of protein 


	(1): 1 slice of white bread, 1 slice of brown bread, 1 croissant,
3 pats of margarine, 15 g of jam, 1 slice of Gouda cheese, 1 fried egg, 2 strips of bacon and 260 mL of whole milk

(2): 2 slices of white bread, 2 slices of brown bread, 4 pats of low-fat margarine, 15 g of jam, 15 g of liver sausage, 1 slice of Gouda cheese, 1 slice of ham and 130 mL of tea or coffee 

	
	High-fat meal (1) vs. standard meal (2)
	Veldkamp et al. [91]
randomized, open-label, cross-over clinical trial
	6, HIV (+) 
All males
Race not specified
	2000
	soft gel capsules
	(1) compared to (2): no significant changes in AUC and Cmax,  tmax not specified
	(1): 931 kcal, 50 g of fat

(2): 528 kcal, 21 g of fat
	not specified

	
	Garlic 
	Piscitelli et al. [96]
non-randomized, longitudinal clinical trial
	10, healthy 
4 males, 6 females
Race not specified


	1200
	capsules
	AUC ↓ 51%, Cmax ↓ 54%, tmax ↑ 1 h
 
	2 capsules daily - 1 g of garlic extract, 1.5 mg of allicin
	dietary supplement GarliPure 

	Tipranavir
	Standard meal 
	Aptivus prescribing information [97]
study design not specified
	12, healthy 
Gender and race not specified
	not specified
	capsules
	no significant changes in AUC and Cmax, tmax not specified
	591 kcal, 16 g of fat
	not specified

	
	Standard meal 
	Aptivus prescribing information [97]
study design not specified
	12, healthy
Gender and race not specified
	not specified
	oral solution
	no significant changes in AUC and Cmax, tmax not specified
	591 kcal, 16 g of fat
	not specified




Table S5. A detailed description of studies investigating the effect of food on maraviroc and fostemsavir bioavailability.
	Drug
	Food type
	Study details
	Participants
	Drug dose [mg]
	Drug formulation
	Observed effect
	Quantitative meal composition
	Qualitative meal composition

	Maraviroc
	High-fat meal 
	Selzentry prescribing information [98]
study design not specified
	12, healthy
gender and race not specified
	300
	tablets
	AUC ↓ 33%, Cmax ↓ 33%, tmax not specified
	900 kcal, 55.6 g of fat, 62.5 g of carbohydrates, and 37.5 g of protein


	not specified

	
	High-fat meal 
	Selzentry prescribing information [98]
study design not specified
	12, healthy
gender and race not specified
	75
	solution
	AUC ↓ 73%, Cmax, and tmax not specified
	900 kcal, 55.6 g of fat, 62.5 g of carbohydrates, and 37.5 g of protein


	not specified

	
	Not specified 
	Fätkenheuer et al. [99]
randomized, placebo-controled clinical trial
	16, HIV (+)
gender and race not
specified


	300
	tablets
	AUC ↓ 50%, Cmax ↓ 60%, no significant changes in tmax
	not specified
	not specified

	Fostemsavir
	High-fat meal 
	Rukobia prescribing information [100]
study design not specified
	12, healthy
gender and race not specified
	not specified
	extended-release tablets
	AUC ↑ 81% - considered clinically insignificant, no significant changes in Cmax, tmax not specified
	985 kcal, 66 g of fat
	not specified

	
	Standard meal 
	Rukobia prescribing information [100]
study design not specified
	12, healthy
gender and race not specified
	not specified
	extended-release tablets
	no significant changes in AUC and Cmax, tmax not specified
	423 kcal, 17 g of fat
	not specified






Table S6. A detailed description of studies investigating interactions between antiretroviral drugs and juices. 
	Drug
	Juice type
	Study details
	Juice volume [mL]
	Participants
	Drug dose [mg]
	Drug formulation
	Observed effect

	Delavirdine
	regular orange juice
	Shelton et al. [101]
randomized, open-label, cross-over clinical trial
	177 (6 oz)
	21, HIV (+), 11 with gastric hypoacidity
19 males, 2 females
2 Caucasian, 8 African-American, 11 Hispanic

	400
	tablets
	in patients without gastric hypoactivity:
AUC ↑ 14%, no significant changes in Cmax

in patients with gastric hypoactivity:
AUC ↑ 57%, Cmax ↑ 53%


	Amprenavir
	grapefruit juice 
	Demarles et al. [102]
randomized, open-label, cross-over clinical trial
	200
	12, healthy 
6 males, 6 females
Race not specified
	1200
	capsules
	no significant changes in AUC, Cmax ↓ 22%, tmax delayed by 0.4 h

	Indinavir
	grapefruit juice
	Shelton et al. [103]
randomized, open-label, cross-over clinical trial
	180
	14, HIV (+)
10 males, 4 females
7 Caucasian, 5 African-American, 2 Hispanic


	800
	capsules
	no significant changes in AUC, Cmax, and tmax 

	
	grapefruit juice 
	Penzak et al. [104]
non-randomized, open-label, cross-over clinical trial 

	227,3
	13, healthy
12 males, 1 female
Race not specified
	800
	capsules
	no significant changes in AUC, Cmax, and tmax 

	
	Seville orange juice 
	Penzak et al. [104]
non-randomized, open-label, cross-over clinical trial 
	227,3
	13, healthy, 
12 males, 1 female
Race not specified
	800
	capsules
	no significant changes in AUC and Cmax, tmax delayed by 0.6 h

	Saquinavir
	grapefruit juice 
	Kupferschmidt et al. [105]
non-randomized, open-label, cross-over clinical trial
	200
	8, healthy
All males
Race not specified
	600
	capsules
	AUC ↑ 50%, Cmax ↑ 93%, no significant changes in tmax

	
	
	
	
	
	
	
	






Table S7. A detailed description of studies assessing interactions between antiretroviral drugs and alcohol.
	Drug
	Study details
	Participants
	Drug dose [mg]
	Drug formulation
	Alcohol dose [g/kg b.w.]


	The effect on drug pharmacokinetics
	The effect on ethanol pharmacokinetics

	Maraviroc 
	Gruber et al. [106]
randomized, double-blind, placebo-controlled clinical trial
	10, healthy 
8 males, 2 females 
9 Caucasian, 1 African-American


	300
	not specified
	1
	no significant changes in AUC, Cmax, tmax, and t1/2
	AUC ↑ 12%, no significant changes in Cmax and tmax

	Abacavir 
	McDowell et al. [107]
randomized, open-label, cross-over clinical trial
	25, HIV (+) 
All males 
19 Caucasian, 5 African-American, 1 Other


	600
	tablets
	0.7
	AUC ↑ 41%, Cmax ↑ 15%, t1/2 ↑ 26%, tmax not specified
	no significant changes in AUC and Cmax, tmax not specified

	Efavirenz 
	McCance-Katz et al. [108]
randomized, double-blind, placebo-controlled clinical trial
	10, HIV (+) 
9 males, 1 female 
6 Caucasian, 4 African-American


	not specified
	tablets
	1
	no significant changes in AUC, Cmax and tmax
	AUC ↓ 14%, Cmax ↓ 12%,  tmax ↑ 50%

	Ritonavir 
	McCance-Katz et al. [108]
randomized, double-blind, placebo-controlled clinical trial
	10, HIV (+) 
9 males, 1 female 
4 Caucasian, 2 African-American, 4 Hispanic
	not specified
	tablets
	1
	no significant changes in AUC, Cmax, tmax and t1/2
	AUC ↓ 15%, Cmax ↓ 12%,  tmax ↑ 13%






Supplementary material S3
Cochrane risk-of-bias tool for cross-over trials (RoB 2)
	Study ID
	D1
	DS
	D2
	D3
	D4
	D5
	Overall
	 
	 

	Aarnoutse2003
	!

	+

	+

	+

	+

	!

	!

	+

	Low risk

	Angel1993
	!

	!

	-

	-

	!

	!

	-

	!

	Some concerns

	Behm2017-1
	!

	+

	+

	+

	+

	+

	!

	-

	High risk

	Behm2017-2
	!

	+

	+

	+

	+

	+

	!

	 
	 

	Brainard2011
	!

	+

	+

	+

	+

	!

	!

	D1
	Randomisation process

	Brouwers2007
	-

	!

	+

	+

	+

	!

	-

	DS
	Bias arising from period and carryover effects

	Carver1999
	!

	!

	+

	+

	+

	!

	!

	D2
	Deviations from the intended interventions

	Chittick1999
	!

	+

	+

	+

	+

	!

	!

	D3
	Missing outcome data

	Crauwels2013
	!

	+

	+

	+

	+

	!

	!

	D4
	Measurement of the outcome

	Crauwels2016
	!

	!

	+

	+

	+

	+

	!

	D5
	Selection of the reported result

	Crauwels2019
	!

	+

	+

	+

	+

	+

	!

	 
	 

	Custodio2013
	!

	+

	+

	+

	+

	!

	!

	 
	 

	Custodio2015-1
	!

	!

	+

	+

	!

	!

	!

	 
	 

	Custodio2015-2
	!

	!

	+

	+

	!

	!

	!

	 
	 

	Damle2002-1
	!

	!

	-

	+

	+

	!

	-

	 
	 

	Damle2002-2
	!

	!

	-

	+

	+

	!

	-

	 
	 

	Damle2002-3
	!

	!

	-

	+

	+

	!

	-

	 
	 

	Demarles2002
	!

	+

	+

	+

	+

	!

	!

	 
	 

	Dumitrescu2020
	!

	+

	+

	+

	+

	+

	!

	 
	 

	Falcoz2002
	!

	!

	+

	+

	+

	!

	!

	 
	 

	Gallicano2003
	!

	+

	+

	+

	+

	!

	!

	 
	 

	Holdich2008
	!

	!

	+

	+

	+

	!

	!

	 
	 

	Kaeser2005
	!

	!

	+

	+

	+

	!

	!

	 
	 

	Kakuda2014
	!

	+

	+

	-

	+

	+

	-

	 
	 

	Kakuda2014_2-1
	!

	+

	+

	+

	+

	+

	!

	 
	 

	Kakuda2014_2-2
	!

	+

	+

	+

	+

	+

	!

	 
	 

	Kakuda2014_3
	!

	+

	+

	+

	+

	+

	!

	 
	 

	Kanter2010
	!

	!

	+

	+

	+

	!

	!

	 
	 

	Kaul1998
	!

	+

	+

	+

	+

	!

	!

	 
	 

	Kaul2010
	!

	!

	+

	+

	+

	!

	!

	 
	 

	Kearney2005
	-

	-

	+

	+

	+

	!

	-

	 
	 

	Kenyon1998
	!

	!

	+

	+

	+

	!

	!

	 
	 

	Klein2007-1
	!

	+

	+

	+

	+

	!

	!

	 
	 

	Klein2007-2
	!

	+

	+

	+

	+

	!

	!

	
	

	Klein2007-3
	!

	+

	+

	+

	+

	!

	!

	
	

	Knupp1993
	!

	+

	+

	+

	+

	!

	!

	 
	 

	Krishna2018
	!

	+

	+

	+

	+

	!

	!

	 
	 

	Kupferschmidt2020
	-

	!

	+

	+

	+

	!

	
	 
	 

	Kurowski2002
	-

	!

	-

	-

	!

	!

	
	 
	 

	Lamorde2012
	-

	!

	+

	+

	+

	!

	-

	 
	 

	Lamorde2012_2
	-

	!

	+

	+

	+

	+

	-[image: ]
-

	 
	 

	Li2021
	!

	+

	+

	+

	+

	+

	-
!

	 
	 

	Li2021_2
	!

	+

	+

	+

	+

	!

	!

	 
	 

	Lotterer1991
	!

	!

	+

	+

	+

	!

	!

	 
	 

	Lu2012
	!

	+

	+

	+

	+

	!

	!

	 
	 

	Majeed2020
	!

	+

	+

	+

	+

	!

	!

	 
	 

	Marier2006
	!

	!

	-

	-

	!

	!

	-

	 
	 

	McDowell2000
	!

	+

	+

	+

	+

	+

	!

	 
	 

	Mehta2020
	!

	!

	+

	+

	+

	+

	!

	 
	 

	Moore1999
	!

	+

	+

	+

	+

	!

	!

	 
	 

	Morse2003
	!

	!

	+

	-

	+

	!

	-

	 
	 

	Nazareno1995
	!

	!

	+

	-

	+

	-

	-

	 
	 

	Ng2008
	!

	!

	-

	-

	+

	!

	-

	 
	 

	Oki2004
	-

	!

	+

	+

	+

	!

	-

	 
	 

	Patel2018
	!

	!

	-

	-

	+

	!

	-

	 
	 

	Patel2019
	!

	+

	+

	+

	+

	+

	!

	 
	 

	Penzak2002
	-

	!

	-

	-

	+

	!

	-

	 
	 

	Rhee2014
	!

	+

	+

	+

	+

	!

	!

	 
	 

	Sadler1999
	!

	+

	+

	+

	+

	+

	!

	 
	 

	Sahai1992
	!

	+

	+

	-

	+

	!

	-

	 
	 

	Salem2015-1
	!

	+

	+

	+

	+

	!

	!

	 
	 

	Salem2015-2
	!

	+

	+

	+

	+

	!

	!

	 
	 

	Scholler2008
	!

	+

	+

	+

	+

	!

	!

	 
	 

	Sekar2007
	!

	+

	+

	+

	+

	!

	!

	 
	 

	Sevinsky2014
	!

	+

	+

	+

	+

	+

	!

	 
	 

	Shelton1994
	!

	!

	-

	-

	!

	!

	-

	 
	 

	Shelton2001
	!

	!

	+

	+

	+

	!

	!

	 
	 

	Shelton2003
	!

	!

	+

	-

	+

	!

	-

	 
	 

	Shiomi2014
	!

	+

	+

	+

	+

	!

	!

	 
	 

	Shyu1991
	-

	!

	+

	+

	+

	!

	-

	 
	 

	Song2011
	!

	!

	+

	+

	+

	+

	!

	 
	 

	Song2015
	!

	+

	+

	+

	+

	!

	!

	 
	 

	Unadkat1990
	!

	-

	+

	!

	+

	!

	-

	 
	 

	Veldkamp2001
	!

	!

	+

	+

	+

	!

	!

	 
	 

	Weller2014
	!

	+

	+

	+

	+

	+

	!

	 
	 

	Wenning2007
	!

	+

	+

	+

	+

	!

	!

	 
	 

	Yamada2018
	!

	+

	+

	+

	+

	!

	!

	 
	 

	Yee2020-1
	!

	+

	+

	-

	+

	+

	-

	 
	 

	Yee2020-2
	!

	+

	+

	+

	+

	+

	!

	 
	 

	Yeh1998-1
	!

	!

	+

	-

	+

	!

	-

	 
	 

	Yonemura2018
	!

	+

	+

	+

	+

	!

	!

	 
	 

	Yuen2001
	!

	+

	+

	+

	+

	!

	!

	 
	 





	Study ID
	D1
	D2
	D3
	D4
	D5
	Overall
	 
	 
	 

	Aarnoutse2003_2
	!

	+

	-

	+

	!

	-

	 
	+

	Low risk

	Anderson2014
	!

	+

	+

	+

	+

	!

	 
	!

	Some concerns

	Fatkenheuer2005
	!

	+

	+

	+

	+

	!

	 
	-

	High risk

	Gruber2013
	!

	+

	-

	+

	+

	-

	 
	 
	 

	Han2014
	!

	+

	+

	+

	!

	!

	 
	D1
	Randomisation process

	Hernandez2008
	!

	+

	+

	+

	!

	!

	 
	D2
	Deviations from the intended interventions

	Li2021_3
	!

	+

	+

	+

	+

	!

	 
	D3
	Missing outcome data

	Mathias2018
	-

	+

	+

	+

	!

	-

	 
	D4
	Measurement of the outcome

	Mccance-Katz2013	Comment by Agnieszka Wiesner: Should be "McCance"
	!

	+

	+

	+

	+

	!

	 
	D5
	Selection of the reported result

	Patel2018_2
	!

	-

	-

	!

	!

	-

	 
	 
	 

	Ruhnke1993
	!

	+

	+

	+

	!

	!

	 
	 
	 

	Saah2001
	!

	-

	-

	+

	!

	-

	 
	 
	 

	Yeh1998-2
	!

	-

	+

	+

	!

	-

	 
	 
	 


Cochrane risk-of-bias tool for parallel trials (RoB 2)



NIH Quality Assessment Tool for Observational Cohort Studies
	Criteria
	Lopez2006
	Sanchez2007

	
	Yes
	No
	Other*
(CD, NA, NR)
	Yes
	No
	Other*
(CD, NA, NR)

	1. Was the research question or objective in this paper clearly stated? 
	X
	
	
	X
	
	

	2. Was the study population clearly specified and defined? 
	X
	
	
	X
	
	

	3. Was the participation rate of eligible persons at least 50%? 
	X
	
	
	X
	
	

	4. Were all the subjects selected or recruited from the same or similar populations (including the same time period)? Were inclusion and exclusion criteria for being in the study prespecified and applied uniformly to all participants? 
	X
	
	
	X
	
	

	5. Was a sample size justification, power description, or variance and effect estimates provided? 
	
	X
	
	
	X
	

	6. For the analyses in this paper, were the exposure(s) of interest measured prior to the outcome(s) being measured? 
	X
	
	
	X
	
	

	7. Was the timeframe sufficient so that one could reasonably expect to see an association between exposure and outcome if it existed? 
	X
	
	
	X
	
	

	8. For exposures that can vary in amount or level, did the study examine different levels of the exposure as related to the outcome (e.g., categories of exposure, or exposure measured as continuous variable)? 
	
	
	NA
	
	
	NA

	9. Were the exposure measures (independent variables) clearly defined, valid, reliable, and implemented consistently across all study participants? 
	X
	
	
	X
	
	

	10. Was the exposure(s) assessed more than once over time? 
	
	
	NA
	X
	
	

	11. Were the outcome measures (dependent variables) clearly defined, valid, reliable, and implemented consistently across all study participants? 
	X
	
	
	X
	
	

	12. Were the outcome assessors blinded to the exposure status of participants? 
	
	
	NA
	
	X
	

	13. Was loss to follow-up after baseline 20% or less? 
	
	X
	
	X
	
	

	14. Were key potential confounding variables measured and adjusted statistically for their impact on the relationship between exposure(s) and outcome(s)? 
	X
	
	
	
	X
	

	Overall quality rating
	fair
	poor



* CD – cannot determine, NA – not applicable, NR – not reported

NIH Quality Assessment Tool for Before-After (Pre-Post) Studies With No Separate Control Group
	Criteria
	Hugen2002
	Lamorde2015
	Stevens2000
	Piscitelli2002

	
	Yes
	No
	Other
(CD, NA, NR)
	Yes
	No
	Other
(CD, NA, NR)
	Yes
	No
	Other
(CD, NA, NR)
	Yes
	No
	Other
(CD, NA, NR)

	1. Was the study question or objective clearly stated?
	X
	
	
	X
	
	
	X
	
	
	X
	
	

	2. Were eligibility/selection criteria for the study population prespecified and clearly described?
	
	X
	
	X
	
	
	X
	
	
	X
	
	

	3. Were the participants in the study representative of those who would be eligible for the test/service/intervention in the general or clinical population of interest?
	
	
	CD
	
	
	CD
	X
	
	
	
	X
	

	4. Were all eligible participants that met the prespecified entry criteria enrolled?
	
	
	NR
	
	
	NR
	
	
	NR
	
	
	NR

	5. Was the sample size sufficiently large to provide confidence in the findings?
	
	X
	
	X
	
	
	X
	
	
	
	
	CD

	6. Was the test/service/intervention clearly described and delivered consistently across the study population?
	X
	
	
	X
	
	
	X
	
	
	X
	
	

	7. Were the outcome measures prespecified, clearly defined, valid, reliable, and assessed consistently across all study participants?
	X
	
	
	X
	
	
	X
	
	
	X
	
	

	8. Were the people assessing the outcomes blinded to the participants' exposures/interventions?
	
	
	NR
	
	X
	
	
	
	NR
	
	
	NR

	9. Was the loss to follow-up after baseline 20% or less? Were those lost to follow-up accounted for in the analysis?
	
	
	NR
	X
	
	
	
	X
	
	X
	
	

	10. Did the statistical methods examine changes in outcome measures from before to after the intervention? Were statistical tests done that provided p values for the pre-to-post changes?
	X
	
	
	X
	
	
	X
	
	
	X
	
	

	11. Were outcome measures of interest taken multiple times before the intervention and multiple times after the intervention (i.e., did they use an interrupted time-series design)?
	X
	
	
	X
	
	
	X
	
	
	X
	
	

	12. If the intervention was conducted at a group level (e.g., a whole hospital, a community, etc.) did the statistical analysis take into account the use of individual-level data to determine effects at the group level?
	
	
	NA
	
	
	NA
	
	
	NA
	
	
	NA

	Overall quality rating
	poor
	fair
	fair
	fair








Supplementary material S4
List of studies excluded from meta-analyses
	StudyID
	Reason for excluding

	Aarnoutse2003
	The study was excluded from a meta-analysis of AUCinf, because only AUC0-12h was reported.

	Aarnoutse2003_2
	The study was parallel, whereas all the remaining studies in a group were cross-over.

	Anderson2014
	The study was parallel, whereas all the remaining studies in a group were cross-over.

	Brainard2011
	The study was excluded from a meta-analysis of AUCinf, because only AUC0-12h was reported.

	Brouwers2007
	The study was non-randomized, whereas all the remaining studies in a group were randomized.

	Chittick1999
	Values of pharmacokinetic parameters were reported as geometric least squares mean. 

	Cloarec2017
	We did not include case studies in the meta-analyses.

	Crauwels2016
	Only the geometric least square means ratios of pharmacokinetic parameters were reported.

	Demarles2002
	The study assessed the interaction with grapefruit juice and we included only food-effect studies in the meta-analyses.

	Gruber2003
	The study assessed the interaction with alcohol and we included only food-effect studies in the meta-analyses.

	Han2014
	The study was parallel, whereas all the remaining studies in a group were cross-over.

	Hernandez2008
	No values of pharmacokinetic parameters were reported.

	Hugen2002
	The study was longitudinal and non-randomized, whereas all the remaining studies in a group were cross-over and randomized. Additionally, a standard meal was used as a control (and not a fasting state).

	Jiang2013
	No values of pharmacokinetic parameters were reported.

	Kaeser2005
	Only the ratios of pharmacokinetic parameters were reported.

	Kaul2010
	Values of pharmacokinetic parameters were reported without 95% confidence intervals.

	Klein2007-1
	Only the geometric least square means ratios of pharmacokinetic parameters were reported.

	Klein2007-2
	Only the geometric least square means ratios of pharmacokinetic parameters were reported.

	Klein2007-3
	Only the geometric least square means ratios of pharmacokinetic parameters were reported.

	Kupferschmidt1998
	The study assessed the interaction with grapefruit juice and we included only food-effect studies in the meta-analyses.

	Kurowski2002
	Only percentage changes in pharmacokinetic parameters were reported. 

	Lamorde2015
	The study was longitudinal and non-randomized, whereas all the remaining studies in a group were cross-over and randomized.

	Lamorde2012
	The study was non-randomized, whereas all the remaining studies in a group were randomized.

	Lamorde2012_2
	The study was non-randomized, whereas all the remaining studies in a group were randomized.

	Li2021_3
	The study was parallel, whereas all the remaining studies in a group were cross-over.

	Lopez2006
	We did not include cohort studies in the meta-analyses.

	Majeed2020
	Values of pharmacokinetic parameters were reported without 95% confidence intervals.

	Marier2006
	Values of pharmacokinetic parameters were reported without standard deviation.

	Mathias2018
	The study assessed the interaction with dietary supplements and we included only food-effect studies in the meta-analyses.

	McCance-Katz2013
	The study assessed the interaction with alcohol and we included only food-effect studies in the meta-analyses.

	McDowell2000
	The study assessed the interaction with alcohol and we included only food-effect studies in the meta-analyses.

	Patel2018
	The study was parallel, whereas all the remaining studies in a group were cross-over.

	Patel2018_2
	No values of pharmacokinetic parameters were reported.

	Piscitelli2002 
	The study assessed the interaction with garlic supplements and we included only food-effect studies in the meta-analyses.

	Rhee2014
	Values of pharmacokinetic parameters were reported without 95% confidence intervals.

	Ruhnke1993
	The study was parallel, whereas all the remaining studies in a group were cross-over.

	Saah2001
	The low-fat meal was used as a control (and not a fasting state).

	Salem2008-1
	Only the geometric least square means ratios of pharmacokinetic parameters were reported.

	Salem2008-2
	Only the geometric least square means ratios of pharmacokinetic parameters were reported.

	Sanchez2007
	We did not include cohort studies in the meta-analyses.

	Sevinsky2014
	Values of pharmacokinetic parameters were reported without 95% confidence intervals.

	Song2015
	The study assessed the interaction with dietary supplements and we included only food-effect studies in the meta-analyses.

	Stevens2000
	The study was longitudinal, whereas all the remaining studies in a group were cross-over.

	Veldkamp2001
	A standard meal was used as a control (and not a fasting state).

	Weller2014
	Values of pharmacokinetic parameters were reported without 95% confidence intervals.

	Yeh1998-1
	The study was parallel, whereas all the remaining studies in a group were cross-over.

	Yonemura2018
	The study assessed the interaction with milk and apple juice and we included only food-effect studies in the meta-analyses.





Supplementary material S5

Forest plots of the performed meta-analyses, subgroup analyses and sensitivity analyses

Didanosine
[image: Obraz zawierający tekst, paragon

Opis wygenerowany automatycznie]
Figure S1. Forest plot showing the mean difference in AUCinf of didanosine under fasted and fed conditions – only randomized studies included (HF – high-fat meal, LF – low-fat meal, APL – apple sauce, YOG – yoghurt).
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Figure S2. Forest plot showing the mean difference in AUCinf of didanosine under fasted and fed conditions  – only non-randomized studies included (S – standard meal).
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Figure S3. Forest plot showing the mean difference in Cmax of didanosine under fasted and fed conditions  – only randomized studies included (HF – high-fat meal, LF – low-fat meal, APL – apple sauce, YOG – yoghurt).
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Figure. S3.1. Forest plot showing the mean difference in Cmax of didanosine under fasted and fed conditions by type of meal – only randomized studies included (HF – high-fat meal, LF – low-fat meal, APL – apple sauce, YOG – yoghurt).
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Figure S4. Forest plot showing the mean difference in Cmax of didanosine under fasted and fed conditions  – only non-randomized studies included (S – standard meal). Random effects model.
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Figure S4.1. Forest plot showing the mean difference in Cmax of didanosine under fasted and fed conditions  – only non-randomized studies included (S – standard meal). Fixed effects model.
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Figure S5. Forest plot showing the mean difference in Tmax of didanosine under fasted and fed conditions  – only non-randomized studies included (S – standard meal). Random effects model.
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Figure S5.1. Forest plot showing the mean difference in Tmax of didanosine under fasted and fed conditions  – only non-randomized studies included (S – standard meal). Fixed effects model.






Emtricitabine
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Figure S6. Forest plot showing the mean difference in AUCinf of emtricitabine under fasted and fed conditions (HF – high-fat meal, LM – light meal, S – standard meal, HP – high-protein meal).
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Figure S7. Forest plot showing the mean difference in Cmax of emtricitabine under fasted and fed conditions (HF – high-fat meal, LM – light meal, S – standard meal, HP – high-protein meal).
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Figure S8. Forest plot showing the mean difference in Tmax of emtricitabine under fasted and fed conditions (HF – high-fat meal, LM – light meal, S – standard meal, HP – high-protein meal).

Lamivudine
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Figure S9. Forest plot showing the mean difference in AUCinf of lamivudine under fasted and fed conditions (S – standard meal, HF – high-fat meal, APL – apple sauce, PUD - pudding).
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Figure S9.1. Forest plot showing the mean difference in AUCinf of lamivudine under fasted and fed conditions by drug formulation (S – standard meal, HF – high-fat meal, APL – apple sauce, PUD - pudding).
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Figure S10. Forest plot showing the mean difference in Cmax of lamivudine under fasted and fed conditions (S – standard meal, HF – high-fat meal, APL – apple sauce, PUD - pudding).
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Figure S10.1. Forest plot showing the mean difference in Cmax of lamivudine under fasted and fed conditions by drug formulation (S – standard meal, HF – high-fat meal, APL – apple sauce, PUD - pudding).
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Figure S11. Forest plot showing the mean difference in Tmax of lamivudine under fasted and fed conditions (S – standard meal, HF – high-fat meal, APL – apple sauce, PUD - pudding).
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Figure S11.1. Forest plot showing the mean difference in Tmax of lamivudine under fasted and fed conditions by drug formulation (S – standard meal, HF – high-fat meal, APL – apple sauce, PUD - pudding).

Tenofovir disoproxil
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Figure S12. Forest plot showing the mean difference in AUCinf of tenofovir disoproxil under fasted and fed conditions (HF – high-fat meal, LM – light meal, S – standard meal, HP – high-protein meal, APL – apple sauce, PUD - pudding).
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Figure S13. Forest plot showing the mean difference in Cmax of tenofovir disoproxil under fasted and fed conditions (HF – high-fat meal, LM – light meal, S – standard meal, HP – high-protein meal, APL – apple sauce, PUD - pudding).
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Figure S14. Forest plot showing the mean difference in Tmax of tenofovir disoproxil under fasted and fed conditions (HF – high-fat meal, LM – light meal, S – standard meal, HP – high-protein meal, APL – apple sauce, PUD - pudding).
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Figure S14. Forest plot showing the mean difference in Tmax of tenofovir disoproxil under fasted and fed conditions by drug formulation (HF – high-fat meal, LM – light meal, S – standard meal, HP – high-protein meal, APL – apple sauce, PUD - pudding).


Tenofovir alafenamide
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Figure S15. Forest plot showing the mean difference in AUCinf of tenofovir alafenamide under fasted and fed conditions (HF – high-fat meal, HP – high-protein meal, S – standard meal).
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Figure S15.1. Forest plot showing the mean difference in AUCinf of tenofovir alafenamide under fasted and fed conditions by drug formulation (HF – high-fat meal, HP – high-protein meal, S – standard meal).
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Figure S16. Forest plot showing the mean difference in Cmax of tenofovir alafenamide under fasted and fed conditions (HF – high-fat meal, HP – high-protein meal, S – standard meal). Random effects model.
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Figure S16.1. Forest plot showing the mean difference in Cmax of tenofovir alafenamide under fasted and fed conditions by drug formulation (HF – high-fat meal, HP – high-protein meal, S – standard meal).
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Figure S16.2. Forest plot showing the mean difference in Cmax of tenofovir alafenamide under fasted and fed conditions (HF – high-fat meal, HP – high-protein meal, S – standard meal). Fixed effects model.

[image: Obraz zawierający stół

Opis wygenerowany automatycznie]
Figure S17. Forest plot showing the mean difference in Tmax of tenofovir alafenamide under fasted and fed conditions (HF – high-fat meal, HP – high-protein meal, S – standard meal).






Zidovudine
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Figure S18. Forest plot showing the mean difference in AUCinf of zidovudine under fasted and fed conditions (HF – high-fat meal, HP – high-protein meal).
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Figure S19. Forest plot showing the mean difference in Cmax of zidovudine under fasted and fed conditions (HF – high-fat meal, HP – high-protein meal).
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Figure S19.1. Forest plot showing the mean difference in Cmax of zidovudine under fasted and fed conditions by study risk of bias (HF – high-fat meal, HP – high-protein meal).
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Figure S19.2. Forest plot showing the mean difference in Cmax of zidovudine under fasted and fed conditions by participants health state (HF – high-fat meal, HP – high-protein meal).
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Figure S20. Forest plot showing the mean difference in Tmax of zidovudine under fasted and fed conditions (HF – high-fat meal).
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Figure S20.1. Forest plot showing the mean difference in Tmax of zidovudine under fasted and fed conditions by study risk of bias (HF – high-fat meal).

[image: Obraz zawierający stół

Opis wygenerowany automatycznie]
Figure S20.2. Forest plot showing the mean difference in Tmax of zidovudine under fasted and fed conditions by participants health state (HF – high-fat meal).




Doravirine
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Figure S21. Forest plot showing the mean difference in AUCinf of doravirine under fasted and fed conditions (HF – high-fat meal, APL – apple sauce, PUD - pudding).
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Figure S22. Forest plot showing the mean difference in Cmax of doravirine under fasted and fed conditions (HF – high-fat meal, APL – apple sauce, PUD - pudding). Random effects model.
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Figure S22.1. Forest plot showing the mean difference in Cmax of doravirine under fasted and fed conditions by type of meal (HF – high-fat meal, APL – apple sauce, PUD - pudding).
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Figure S22.2 Forest plot showing the mean difference in Cmax of doravirine under fasted and fed conditions (HF – high-fat meal, APL – apple sauce, PUD - pudding). Fixed effects model.
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Figure S23. Forest plot showing the mean difference in Tmax of doravirine under fasted and fed conditions (HF – high-fat meal, APL – apple sauce, PUD - pudding).
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Figure S23.1. Forest plot showing the mean difference in Tmax of doravirine under fasted and fed conditions by drug formulation (HF – high-fat meal, APL – apple sauce, PUD - pudding).
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Figure S23.2. Forest plot showing the mean difference in Tmax of doravirine under fasted and fed conditions by drug formulation (HF – high-fat meal, APL – apple sauce, PUD - pudding).

Rilpivirine
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Figure S24. Forest plot showing the mean difference in AUCinf of rilpivirine under fasted and fed conditions (HF – high-fat meal, HP – high-protein meal, S – standard meal, LM – light meal). 
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Figure S24.1. Forest plot showing the mean difference in AUCinf of rilpivirine under fasted and fed conditions by drug formulation (HF – high-fat meal, HP – high-protein meal, S – standard meal, LM – light meal). 
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Figure S25. Forest plot showing the mean difference in Cmax of rilpivirine under fasted and fed conditions (HF – high-fat meal, HP – high-protein meal, S – standard meal, LM – light meal). 
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Figure S25.1. Forest plot showing the mean difference in Cmax of rilpivirine under fasted and fed conditions by drug formulation (HF – high-fat meal, HP – high-protein meal, S – standard meal, LM – light meal). 
[image: Obraz zawierający stół

Opis wygenerowany automatycznie]
Figure S26. Forest plot showing the mean difference in Tmax of rilpivirine under fasted and fed conditions (HF – high-fat meal, HP – high-protein meal, S – standard meal, LM – light meal). 

Dolutegravir
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Figure S27. Forest plot showing the mean difference in AUCinf of dolutegravir under fasted and fed conditions (HF – high-fat meal, S – standard meal, LF – low-fat meal). 
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Figure S28. Forest plot showing the mean difference in Cmax of dolutegravir under fasted and fed conditions (HF – high-fat meal, S – standard meal, LF – low-fat meal). 
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Figure S29. Forest plot showing the mean difference in Tmax of dolutegravir under fasted and fed conditions (HF – high-fat meal, S – standard meal, LF – low-fat meal). 

Elvitegravir
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Figure S30. Forest plot showing the mean difference in AUCinf of elvitegravir under fasted and fed conditions (HP – high-protein meal, S – standard meal). 
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Figure S31. Forest plot showing the mean difference in Cmax of elvitegravir under fasted and fed conditions (HP – high-protein meal, S – standard meal). 
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Figure S32. Forest plot showing the mean difference in Tmax of elvitegravir under fasted and fed conditions (HP – high-protein meal, S – standard meal). 

Raltegravir
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Figure S33. Forest plot showing the mean difference in AUCinf of raltegravir under fasted and fed conditions (HF – high-fat meal, LF – low-fat meal). Random effects model.
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Figure S33.1. Forest plot showing the mean difference in AUCinf of raltegravir under fasted and fed conditions by type of meal (HF – high-fat meal, LF – low-fat meal). 
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Figure S33.2. Forest plot showing the mean difference in AUCinf of raltegravir under fasted and fed conditions (HF – high-fat meal, LF – low-fat meal). Fixed effects model.
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Figure S34. Forest plot showing the mean difference in Cmax of raltegravir under fasted and fed conditions (HF – high-fat meal, LF – low-fat meal, S – standard meal). 
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Figure S35. Forest plot showing the mean difference in Tmax of raltegravir under fasted and fed conditions (HF – high-fat meal, LF – low-fat meal, S – standard meal). 

Amprenavir
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Figure S36. Forest plot showing the mean difference in AUCinf of amprenavir under fasted and fed conditions (LF – low-fat meal, HF – high-fat meal). 
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Figure S37. Forest plot showing the mean difference in Cmax of amprenavir under fasted and fed conditions (LF – low-fat meal, HF – high-fat meal). 
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Figure S38. Forest plot showing the mean difference in Tmax of amprenavir under fasted and fed conditions (LF – low-fat meal, HF – high-fat meal). 
Darunavir
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Figure S39. Forest plot showing the mean difference in AUCinf of darunavir under fasted and fed conditions (HF – high-fat meal, S – standard meal, HP – high-protein meal, LF – low-fat meal). 
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Figure S40. Forest plot showing the mean difference in Cmax of darunavir under fasted and fed conditions (HF – high-fat meal, S – standard meal, HP – high-protein meal, LF – low-fat meal). 
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Figure S41. Forest plot showing the mean difference in Tmax of darunavir under fasted and fed conditions (HF – high-fat meal, S – standard meal, HP – high-protein meal, LF – low-fat meal). 



Indinavir
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Figure S42. Forest plot showing the mean difference in AUCinf of indinavir under fasted and fed conditions (HC – high-carbohydrate meal, HF – high-fat meal, HP – high-protein meal, LF – low-fat meal, LM – light meal). 
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Figure S42.1. Forest plot showing the mean difference in AUCinf of indinavir under fasted and fed conditions by type of meal and participants health state (HC – high-carbohydrate meal, HF – high-fat meal, HP – high-protein meal, LF – low-fat meal, LM – light meal). 
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Figure S43. Forest plot showing the mean difference in Cmax of indinavir under fasted and fed conditions (LM – light meal, HC – high-carbohydrate meal, HF – high-fat meal, HP – high-protein meal, LF – low-fat meal). 
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Figure S43.1. Forest plot showing the mean difference in Cmax of indinavir under fasted and fed conditions by type of meal and participants health state (LM – light meal, HC – high-carbohydrate meal, HF – high-fat meal, HP – high-protein meal, LF – low-fat meal). 
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Figure S44. Forest plot showing the mean difference in Tmax of indinavir under fasted and fed conditions (LM – light meal, HC – high-carbohydrate meal, HF – high-fat meal, HP – high-protein meal, LF – low-fat meal). 
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Figure S44.1 Forest plot showing the mean difference in Tmax of indinavir under fasted and fed conditions by type of meal (LM – light meal, HC – high-carbohydrate meal, HF – high-fat meal, HP – high-protein meal, LF – low-fat meal). 
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Figure S44.2 Forest plot showing the mean difference in Tmax of indinavir under fasted and fed conditions by participants health state (LM – light meal, HC – high-carbohydrate meal, HF – high-fat meal, HP – high-protein meal, LF – low-fat meal). 

Lopinavir
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Figure S45. Forest plot showing the mean difference in AUCinf of lopinavir under fasted and fed conditions (NS – not specified, LF – low-fat meal). 
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Figure S46. Forest plot showing the mean difference in Cmax of lopinavir under fasted and fed conditions (NS – not specified, LF – low-fat meal). 
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Figure S47. Forest plot showing the mean difference in Tmax of lopinavir under fasted and fed conditions (NS – not specified, LF – low-fat meal). 

Ritonavir
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Figure S48. Forest plot showing the mean difference in AUCinf of ritonavir under fasted and fed conditions (S – standard meal, NS – not specified, HF – high-fat meal, MF – moderate-fat meal). 
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Figure S49. Forest plot showing the mean difference in Cmax of ritonavir under fasted and fed conditions (S – standard meal, NS – not specified, HF – high-fat meal, MF – moderate-fat meal). 
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Figure S50. Forest plot showing the mean difference in Tmax of ritonavir under fasted and fed conditions (LF – low-fat meal, S – standard meal, NS – not specified, HF – high-fat meal, MF – moderate-fat meal). 
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Shiomi2014 S
Yamada2018 HP
Yamada2018 §

Total (95% CI)

Heterogeneity Tau®= 0.00; Chi
Testfor oversl effect: 2

1.785 488 20 2247 0873 24 37% -046[242,150)
200 45 23 214 04494 24 40% -0.05[1.94,1.84
202 545 24 214 04494 24 30%  -012(231,207
238 472 1 2508 Q4B 11 18% -0.22[3.02,258

2302 348 11 2508 Q4Bd 11 34% -0.30[2.35,1.77

2788 0742 12 2562 075 12 402%  0201040,079)

2888 0878 12 2562 075 12 438%  0.301028,087]

" 118 1000%  0.47[0.21,0.55]

=6(P=099) F= 0%

89 ¢

037)

e
Ja—

*
3 [] H i

Higher Cmaxin fasted  Higher Cmax in fed
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Fed Fasted Mean Difference Mean Difference

Study or Subgroup _Meanh]_SD[h] Total Mean [h] SD[h] Total Weight IV, Random, 95% Ci V. Random, 95% CI
Crauwels2018 HF 218 111 24 105 038 2 111% 113068, 160) —
Custodio2013 Lt 208 075 24 181 046 24 170%  0420007,077] [
Custodio2013 8 208 075 24 181 046 24 170%  0420007,077] —_—
Shiomi2014 HP Y87 05 11 119 028 11 159%  048(011,088) —
Shiomi2014 3 158 044 11 119 028 11 202%  0.40(009,071] —
Yamada2018 HP 211 088 12 183 053 12 78% 048010108 —
Yamada2018 3 185 084 12 183 053 12 111% 0320015079 I

Total (95% CI) 18 118 100.0%  0.50[0.32,0.67] >

Heterogeneity Tau®= 0.02; Chi
Testfor oversl effect: 2

28,df=6 (P = 0.22), F= 2% 5 Rl ) 1
54.(P <0.00001) Higher Tmax n fasted  Higher Tmaxin fed
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Fed Fasted Mean Difference Mean Difference
Study or Subgroup __Mean [ug*imi]_SD [ug*himi] Total Mean [ug*himi] SD [ug*himil _Total Weight IV,Random, 95% CI IV, Random, 95% C1
Angel1993 5 1548 0247 12 1677 0424 12 127% -013[041,015] 1
Behm 2017 HF 12522 1762 14 13.478 2201 13 8%  -0.95[247,056] —
Durnitrescuz020 HF1 13.088 2384 18 1203 2565 16 79%  014[157,184] — T
Durnitrescu2020 HF2 13803 2788 18 14.883 289 16 70% 128325069 —_—T
Moore1899 HF 6.035 181 24 6138 1234 24 118%  -010[078,057] -
Yee2020 APLI 11201 1512 12 14103 1635 23 103% -299F408,-191] < ————
Yee2020 APL2 12252 1427 10 14.108 1676 24 107% -195(291,-098] —
Yee2020 PUD1 11.00 1424 12 14103 1635 23 104% -310(415-206) @ ————
Y2020 PUD2 12,081 1924 @ 14.108 1676 24 90% -215(357,-072] —_—
Yuen2021 HF 551 134 24 6.08 137 24 115%  -0451122,032) -
‘Total (95% CI) 149 199 100.0% -1.28[-2.04,-0.51] R
Heterageneity: Taw"= 1.18; Chi*= 67.07, df= 8 (P < 0.00001); F= 87%

Testfor oversl effect: 2

25 ¢

0.001)

E) 3 [] H
Higher AUC infasted  Higher AUC in fed
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Fed Fasted Mean Difference Mean Difference
Study or Subgroup __Mean [ug*himi]_SD [ug*himi]_Total Mean [ughimi]_SD [ughimi] Total Weight IV, Random, 95% CI WV, Random, 95% C1
1.1.1 Tablets
Ange993 s 1568 0247 12 1677 0424 12 127% -013(041,015) -
Dumitrescu2020 HF1 13088 2350 16 1283 2565 16 79%  014F157,184 —
Dumitrescu2020 HF2 13603 2788 16 14883 289 16 70% 128335 069] —
Subtotal (95% CI) 4 44 27.7%  014[0.42,0.13] *
Heterogeneity: Talr = 0.00; ChP= 1.39, if= 2 (P = 0.50) F= 0%
Test for overall eflect Z= 1.04 (P = 0.30)
1.1.2 Tablets - combined
Behm 2017 HF 12522 1762 14 13478 2201 13 86%  -095(247,058)
Moore1399 HF 6035 1161 20 6138 1234 24 118%  -010F076,057)
Yuen2021 HF 561 13 2 605 137 24 115%  -045(172,037]
Subtotal (95°% CI) 62 61 319% 03310810161
Heterogeneity: Tau = 0.00; ChP= 1.18, if= 2 (P = 0.5, F= 0%
Test foroverall eflect Z= 1.3 (P= 0.18)
113 Coated granules
Yee2020 4PL2 12282 112 10 14108 1676 24 107% 1950291, —
Yee2020 PUD2 12081 1920 9 14108 1676 24 90% 2150357 —_—
Subtotal (95% CI) 19 48 197% 2.01[281, -
Heterageneity: Tau = 0.00; ChP= 0.05, if=1 (P= 0.62), F= 0%
Test for overall efect Z= 4.92 (P < 0.00001)
114 Uncoated granules
Yee2020 APL1 11201 1512 12 14183 1638 23 103% 299f408-181  ————
Yee2020 PUD1 11.08 120 12 14183 1638 23 104% 310[415-208)  ———
Subtotal (95% C1) 2 46 20.7% -3.05[-3.80,-2.30] -
Heterageneity: Tau = 0.00; ChP = 0.02, if=1 (P= 0.69) F= 0%
Test for overall efect Z= 7.03 (P < 0.00001)
‘Total (95% CI) 149 199 100.0% -1.28(-2.04,-0.51] g
Heterogeneity: Tau?=1.18; Ch (P < 0.00001); P=87% = =+ 5 3
Testfor overall effect 2= 3.25 Higher AUG i fasted Higher AUC in fed
Test for subaroun diferences: Chi 2P <0.00001) F= 95 3%
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Fed Fasted Mean Difference Mean Difference
Study or Subgroup __Mean [ugimi] SD [ugimi] Total Mean [ugimi] SD [ugimi] Total Weight IV, Random, 95% CI IV, Random, 95% CI
Angelt993 5 0273 00% 12 0513 0215 12 204% -024F037,-011] -

Behm 2017 HF 2005 0655 14 2565 0676 13 75% -0470097,003 T
Dumitrescu2020 HF1 2554 04 16 327 09 16 71% 0720124019 P
Dumitrescu2020 HF2 2576 0895 16 3778 1201 16 41% -120f195-045 ————————

Moore1989 HF 138 044 24 161 0519 24 147% -035(057,001] —

Yee2020 APLY 2589 081 12 3212 0784 23 91% -062F105019) —
Yee20204PL2 2605 o7es 11 3112 0975 24 53%  -051(110,000 —
Yee2020 PUDT 232 03m 12 3212 0784 23 103% -085F124048] —

Yee2020 PUD2 2579 ores 10 3112 0975 24 55% 053116000 —
Yuen2021 HF LT R 15T 049 24 155% -030[054,-008] —

Total (95% CI) 151 199 100.0% -0.47[-0.64,-0.30] >

Heterogeneiy. Tau?= 0.03; ChF = 18.14, =8 (P= 0.02); 53 = 5 +

Testfor oversl effect: 2

51 (P <0.00001)

Higher Cmaxin fasted  Higher Cmax n fed
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Fed Fasted Mean Difference Mean Difference
Study or Subgroup __Mean [ugimi]_SD [ugmi] Total Mean [ugimi]_SD [ugimi] Total Weight IV, Random, 95% CI IV, Random, 95% C1
1.2 Tablets
Ange993 s 0273 0086 12 0513 0215 12 204% -024[037,-011] -
Dumitrescu2020 HF1 2550 0478 16 327 095 16 7A% -0720124-019] —_—
Dumitrescu2020 HF2 2578 0895 16 3778 1241 16 41% 1200195045 ———————
Subtotal (95% CI) 44 44 316% -0.63[-1.18,-0.08] ——
Heterageneity: Talr = 0.18; ChP= £.82, 0= 2 (P = 0.01); F= 77%
Test foroverall eflect Z= 2.24 (P= 0.03)
1.2.2 Tablets - combined
Behm 2017 HF 2005 0885 14 2565 0676 13 75% -047F097,003] E—
Moore1399 HF 1368 0404 24 162 05195 24 147% -0.350052,001] —
Yuen2021 HF 127 036 24 157 049 24 155% -030[054-006] —
Subtotal (95% CI) 62 61 37.7% -0.30[:0.47,-0.13] -
Heterageneity: Talr = 0.00; ChP= 057, if= 2 (P= 0.75); F= 0%
Test foroveral eflect Z= 3.48 (P = 0.0005)
123 Coated granules
Yee2020 4PL2 2605 0764 11 3112 0975 24 59%  -051110,009] —
Yee2020 PUD2 2570 0784 10 3112 0975 24 55% -053116,009] —_—
Subtotal (95% CI) 21 48 11.4% -0.52[-0.95,-0.09] —~—
Heterageneity: Tau = 0.00; ChF= 0.00, if=1 (P= 0.95); F= 0%
Test for overall eflect Z= 2.3 (P = 0.02)
1.2 Uncoated granules
Yee2020 4PL1 2589 051 12 322 0784 23 91% 0620105019 —_—
Yee2020 PUD1 2362 0392 12 3212 0784 23 103% -0851124-046] —_—
Subtotal (95% CI) 24 46 19.4% -0.75[-1.04,-0.46] -
Heterogeneity: Taur = 0.00; ChP = 0,59, if=1 (P= 0.44); F= 0%
Test for overall eflect Z= 5.07 (P < 0.00001)
Total (95% CI) 151 199 100.0% -0.47[-0.64,-0.30] >
Heterageneity: Talr = 0.03; GhF= 1914, if= 8 (P = 0.02); 5 = 3 1

Testfor oversl effect: 2
Testfor subaroun differences: Chi

B

51 (P < 0.00001)

0. df= 3 (P = 0.05).

0 5%

Higher Cmaxin fasted  Higher Cmax n fed




image17.png
Study or Subgroup

Fed

Mean[h]_SD[h] Total Mean [h]

Mean Difference
Weight_IV, Random, 95% CI

Mean Difference
IV, Random, 95% CI

Angel1993 5
Behm 2017 HF
Durnitrescuz020 HF1
Durnitrescu2020 HF2
Moore1899 HF
Yee2020 APLI
Yee2020 APL2
Yee2020 PUD1
Y2020 PUD2
Yuen2021 HF

Total (95% CI)

Heterogeneity Tau®= 0.55; Chi
Testfor oversl effect: 2

318
273
323

29
1.88
132
1.59
1.48
1.58

24

37 ¢

o0l

1.27
1.08
134
151
094
027
044

03
044
077

007)

12
14
16
16
24
12
1"
12
10
24

151
= 14393, df= 9 (P < 0.00001); F= 34%

Fasted
SD[h]_Total

088 025 12
148 086 13
108 041 18
112 081 18
091 048 24
162 048 23
155 038 24
162 048 23
155 038 24
135 085 24
199

89%  227[154,300]
92%  127[060,194]
92%  218[149,287]
87%  178[1.00,256]

103%  095[053,137]

109% 030 F0.54,-0.06]

107%  0.041026,034]

109%  -0.141039,011]

107%  0.011030,032]

105%  1.05[067,143]

1000%  0.84[0.35,1.33]

-

3 A [] 1 H
Higher Tmax infasted  Higher Tmaxin fed
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Fed Fasted Mean Difference Mean Difference
Study or Subgroup __ Mean[hl_SDIh] Total Mean[h] SD[hl Total Weight IV, Random, 95%Cl IV, Random, 95% C1
131 Tablets
Ange993 s 315 127 12 088 025 12 B¥%  227[154,300) —
Dumitrescu2020 HF1 323 134 1B 105 041 16 92%  218[1.49,287) —
Dumitrescu2020 HF2 29 151 16 142 051 16 87%  178(1.00,250] —_—
Subtotal (95% CI) 44 268%  200[167,251] -
Heterogeneity: Tau*= 0.00; Chi*= 0.90,
Test for overall eflct Z= 8.73 (P < 0.00001)
1.3.2 Tablets - combined
Behm 2017 HF 273 108 14 146 066 13 92%  127(060,184 —
Moore1399 HF 186 D@4 20 03 048 24 103%  085(053,137) —
Yuen2021 HF 24 077 20 135 055 24 105%  1.05(067,1.43] -
Subtotal (95% CI) 62 61 30.0%  105[0.79,1.31] >
Heterageneity: Taur = 0.00; ChP = 063, if= 2 (P = 0.73) F= 0%
Test fo overall efect Z= 7.88 (P < 0.00001)
133 Coated granules
Yee2020 4PL2 159 D44 11 155 036 24 107%  0.04(025,034
Yeazozs Pz 1% 04 3 iss 0% 2 ome ooifosom +
Sublotal (95°% C) 21 18 214%  00310.19,024]
Heterageneity: Tau = 0.00; ChP= 0.02, if=1 (P= 0.69) F= 0%
Test for overall eflect Z=0.23 (P = 0.81)
1.3.4 Uncoated granules
Yee2020 4PL1 132 027 12 162 046 23 109% -D.30[054,-008) -]
Yee2020 PUD1 148 03 12 162 046 23 109% -014(039,011) N
Subtotal (95% CI) 24 46 21.7% -022[:0.40,-0.05] *|
Heterageneity: Tau = 0.00; ChP = 0.80, if= 1 (P= 0.37) F= 0%
Test for overall eflect Z= 2,60 (P = 0.01)
Total (95% Cl) 151 199 100.0%  0.84[0.35,1.33] -
Heterageneity: Talr = 0.55; ChF= 143.93,df= 9 (P < 0.00001); F= 94% T 3
Testfor overall eflect 2= 3.37 (P = 0.0007) Higher Tmax infasted  Higher Tmax n fed
Test for subaroun diferences: Chif= 141 58 df= 3 (P < 0.00001) F= 87 9%
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Fed Fasted Mean Difference Mean Difference

Study or Subgroup _ Mean fug*hmi]_SD fug*hmi] Total Mean [ug"mi] SD [ug"mi] Total Weight IV, Random, 95% CI IV, Random, 95% CI
Benm2017 HF 3478 0716 14 2432 0485 13 106%  069(023,114) O
Custodio2013 Lt 338 0746 23 264 0713 24 119%  075(033,117] —
Custodio2013 8 361 0758 2 264 0713 24 120%  097[055,139) —
Shiomi2014 HP 3002 0876 11 3155 0605 11 81%  075(021,128] e
Shiomi2014 3 432 0475 11 3155 0605 11 105%  117(071.162] —
Yee2020 APLY 3812 0883 12 2057 0531 23 70% 086007124 S
Yee20204PL2 338 0438 11 281 061 24 135%  043[003,080] —
Yee2020 PUDT 337 8% 12 2057 0531 23 107% 041004088 | —
Yee2020 PUD2 3472 038 10 2081 061 24 155%  043[015,083 —_—

Total (95% CI) 128 177 100.0%  0.68[0.52,0.85] >

= 26%

Heterogeneity Tau®= 0.02; Chi

=1080,d1=8 (P=0.21);
Testfor oversl effect: 2 2 - [] 1

92 (F < 0.00001) Higher AUC infasted  Higher AUC In fed
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Fed Fasted Mean Difference Mean Difference

Study or Subgroup _ Mean [ugmi] SD [ugimi] Total Mean [ugimi] SD [ugimi] Total Weight IV, Random, 95% CI . Random, 95% CI
Benm2017 HF 028 0107 14 0282 0077 13 114% -0020009,005] —

Custodio2013 Lt 0418 0134 23 036 011 24 114% 0050002017 —
Custodio2013 8 0484 0145 24 036 011 24 109%  012[005019 —
Shiomi2014 HP 0554 01 11 045 0115 11 54%  010(00,027] R
Shiomi2014 3 0813 0127 1 045 0115 11 67% 016005028 —
Yee2020 APLY 0417 014 12 033 0076 23 87%  009[000,017]  —
Yee20204PL2 038 0075 1 0312 008 24 143%  005[000,017) —

Yee2020 PUDT st 0085 12 033 0076 23 145%  007001,013] —

Yee2020 PUD2 038 0082 10 031 0085 24 181% 007001017 —

Total (95% CI) 128 177 100.0%  0.07[0.04,0.10] b

Heterogeneity Tau®= 0.00; Chi

=12.43,d1= 8 (P= 0.13) F= 36%
Testfor oversl effect: 2 eI [] 01 02

67 (F < 0.00001) Higher Cmaxin fasted  Higher Cmax in fed
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Fed Fasted Mean Difference Mean Difference
Study or Subgroup _ Mean[h]_SD[1] Total Mean [ SDh] Total Weight IV,Random, 95% CI WV, Random, 95% C1

Benm2017 HF 307 185 14 108 045 13 67%  189(1.08,289) E—
Custorio2013 Lit 177 0S4 20 097 033 24 121%  080[055,108) —-—

Custoio2013 § 177 0S4 20 097 033 24 121%  080[055,108) -

Shiomiz014 HP 141 D41 11 109 046 11 110%  032(004,068) -

Shiomi2014 8 189 D&4 11 109 046 11 103%  080[038,122) —

Yee2020 APL1 141 DB 12 144 02 23 114% -0.03(038,032)

Yee2020 4PL2 118 D28 11 118 027 24 125%  0.01(018,021)

Yee2020 PUD1 147 027 12 14 02 23 127%  0.03(0.14,020)

Yee2020 PUD2 118 D28 10 118 027 24 125%  0.00(020,020)

Total (95% CI) 177 100.0%  0.43[0.14,0.71] >

Heterogeneity Tau= 0.16; Chi*= (P <0.00001); P=90% — 5 1 3

Testfor oversl effect: 2

94 ¢

Higher Tmax infasted  Higher Tmaxin fed
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Fed Fasted Mean Difference Mean Difference
Study or Subgroup _Mean[h]_SD[h] Total Mean [ SDI] Total Weight IVRandom, 95% CI WV, Random, 95% C1
1.1.1 Tablets - combined
Benm2017 HF 307 1BS 14 108 045 13 &7%  189[1.09,289) E—
Custorio2013 Lit 177 0S4 20 097 033 24 121%  080[055,108) —-—
Custoio2013 § 177 0S4 20 097 033 24 121%  080[055,108) -
Shiomiz014 HP 141 D41 11 109 046 11 110%  032(004,068) -
Shiomi2014 8 189 054 109 045 11 103% 080038 127] -
Subtotal (95% CI) 83 512%  079[0.50,1.09] >
Heterageneity: Talr = 0.07; ChF=13.03, = 4 (P = 0.01); F= 68%
Test for overall efect Z= 5.28 (P < 0.00001)
112 Coated granules
Yee2020 4PL2 118 D28 11 118 027 24 125%  0.01(018,021)
Yee2020 PUD2 118 D28 10 118 027 24 125%  0.00(020,020) %
Sublotal (95°% C) 21 18 250%  00110.14,015]
Heterageneity: Talr = 0.00; ChP= 0.00, if= 1 (P= 0.95); F
Test for overall eflect Z= 0.07 (P = 0.94)
113 Uncoated granules
Yeez020 4PL1 141 DB 12 144 02 23 114%  -0.03(038,032)
Yee2020 PUD1 147027 12 14 02 23 127% 0034014020 E
Sublotal (95°% CI) 2 16 238%  00210.14,0.17]
Heterogeneity: Tau*= 0.00; Ch =1F=077),
Test fo overall efect 2=
Total (95% CI) 177 100.0%  0.43[0.14,0.71] >
Heterogeneity: Tau*= 0.16; Ch (P <0.00001); P=90% — 5 1 3

Testfor overall effect 2= 294 (
Testfor subaroun differences: Chi

3 (P <0.00001) F:

91 7%

Higher Tmax infasted  Higher Tmaxin fed
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Mean Difference

Study or Subgroup __ Mean [ug*himi]_SD [ug*imi] Total Mean [ug*imi] SD [ug*himi] Total Weight IV, Random, 95% CI

Mean Difference
IV, Random, 95% C1

Crauwels2018 HF
Custadinz016-1 HF
Custadioz016-2 HF
Li2021_2 HF1
Li2021_2 HF2
Li2021 HF1

Li2021 HF2
Yamada2018 HP
Yamada2018 §

Total (95% CI)
Heterogeneity Tau®= 0.00; Chi
Testfor oversl effect: 2

Fed Fasted
0125 0057 24 0109
0.287 004z 30 0147
0288 003 a2 0224
0233 00s2 72 0148
0248 0124 72 0188
0278 00ss 32 0138
0273 0ps3 32 0148
0183 007 12 0141
0154 003 12 0141
337

=111.37, o= 8 (P < 0.00001); F= 93%
11 (P <0.0001)

0.048
0043
0045
0.088
0071
0.083
0.083
0042
0042

24
3
42
59
50
#
40
12
12

1%
1.7%
11.8%
11.3%
108%
107%
107%
107%
11%

328 100.0%

0.02(001,008]
012[0.10,0.14]
0.03[0.01,0.05]
0.09[0.06,0.11]
0.09[0.05,012]
014[0.10,017]
0.13[0.09,0.16]
0.01002,008]
0.01£002,004]

0.07[0.04,0.10]

1z

01 [] 01 02
Higher AUC infasted  Higher AUC in fed
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Fed

Fasted

Mean Difference

Study or Subgroup __Mean [ug*himi]_SD [ug*imi] Total Mean [ug*imi] SD [ug*himi] Total Weight IV, Random, 95% CI

Mean Difference
IV, Random, 95% C1

.11 Tablets
Custadioz016-1 HF

Li2021_2 HF1

Li2021_2 HF2

Li2021 HF1

Li2021 HF2

Subtotal (95% CI)
Heterogeneity: Tau = 0.00; Chi*

0287
0233
0248
0278
0273

=936,

0042
0082
0124
0084
0083

Testfor oversll effect: 2= 11.08 (P < 0.00001)

1.1.2 Tablets - combined
Crauwels2018 HF
Custadin2016-2 HF
Yamada2018 HP
Yamada2018 S

Subtotal (95% CI)
Heterogeneity Tau®= 0.00; Chi
Testfor overall effect Z=

Total (95% CI)
Heterogeneity Tau®= 0.00; Chi
Testfor oversl effect: 2

0125
0258
0183
0154

55 06,

0087

003
0047
0033

76 (P = 0.0002)

11 (P < 0.0001)
Testfor subaroun differences: Chi

3
72
72
32
32

247

=4(P=005);F=57%

337
=111.37, o= 8 (P < 0.00001); F= 93%

(P <0.00001) F:

0147
0148
0188
0138
0148

0108
0224
0141
0141

95 7%
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0.088
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0045
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17%
11.3%
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11%
11.8%
107%
1.1%
447%

328 100.0%

012[0.10,0.14]
0.09[0.06,0.11]
0.09[0.05,012]
014[0.10,017]
0.13[0.09,0.16]
0.11[0.09,0.13]

0.02£001,008]

0.03[0.01,0.05]
0.01002,008]
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0.02[0.01,0.04]
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Fed Fasted Mean Difference Mean Difference
Study or Subgroup _Mean [ug/mi]_SD [ugimi] Total Mean [ug/mi] SD [ugimi] Total Weight IV, Random, 95% CI IV, Random, 95% CI

Crauwels2019 HF 0107 0066 24 018 0081 24 117% -0.0700.12,-0.03]

Custodio2015-1 HF 0.207 0063 39 023 0036 38 133% -0.0210.05,-0.00] —

Custodio2015-2 HF 0211 0047 42 0329 0047 42 134%  -01200.14,-0.10] -

Li2021_2 HF1 0.245 0183 72 0.249 0127 58 108%  -0.00[0.06,0.08] — T

Li2021_2 HF2 0247 017 72 0276 0133 58 111% -003[0.0,002 — 1

Li2021 HF1 0257 0106 32 027 014 41 107% -001[007,004 — 1T

Li2021 HF2 0.266 012 32 0278 015 40 104% -0.01[007,008 — 1

Yamada2018 HP 0165 oore 12 016 0087 12 84% 001007008 ——

Yamada2018 & 0163 0075 12 016 0087 12 85% 0000007007

‘Total (95% CI) 337 328 100.0%  -0.03[-0.07,0.00] g

Heterogeneity: Tau*= 0.00; Chi*= 59,39, df= & (P < 0.00001); = 87%

Testfor overall effect Z=1.70 (P = 0.08) 2 - 0 o 02

Higher Cmaxin fasted  Higher Cmax n fed
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Fed Fasted Mean Difference Mean Difference
Study or Subgroup _ Mean [ugimi]_SD [ugmi] Total Mean [ugimi]_SD [ugimi] Total Weight IV, Random, 95% CI IV, Random, 95% C1
1.2 Tablets

Custoio2015-1 HF 0207 0063 39 023 0036 39 133% -0020005.-000] —
Li2021_2 HF1 0265 0183 72 0249 0127 59 109% -0.00F0.06,005] — T
Li2021 2 HF2 0247 017 72 0276 0133 59 111% -0.03{0.08,007] — T
Li2021 HF1 0257 0106 32 027 014 41 107% 001 F0.07,004] —T
Li2021 HF2 0268 012 32 0278 015 40 101%  -0.01 £0.07,005] — T
Subtotal (95% CI) 247 238 56.0% -0.02[-0.04,0.00] >
Heterogeneity: Tau*= 0.00; Chi*= 0,65, df= 4 (P = 0.96);

Test foroverall eflect Z= 2.20 (P = 0.03)
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IV, Random, 95% C1

Crauwels2018 HF
Li2021_2 HF1
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Mean Difference
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Sahai1992 HP 1158
Yuen2001 HF 208

Total (95% CI)
Heterogeneity Tau®= 0.00; Chi
Test for overall effect 2= 1.62 (
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Fed Fasted Mean Difference Mean Difference
Study or Subgroup _Mean [ugmi] SD [ugimi] Total Mean [ugimi] SD [ugimi] Total Weight IV, Random, 95% CI WV, Random, 95% CI
Lofterer! 981 HF 0828 0401 13 227 1475 13 116% -144[212-077]

Moore1989 HF 1139 o0see 24 2008 081 24 162% -087F127,-047) —

Saai1992 HP 082 04:2 1 051 0228 11 179%  0270003,057) —

Sheltont 934 HF 0424 02 18 0806 04433 18 190% -038F061,-016] -

Unadkat1890 HF 0245 012 & 043 03 & 185% -024F050,001] —1

Yuen2001 HF 088 051 2 13 074 24 169% 037 (073001 —

Total (95% Cl) 9% 96 100.0% -0.44[-0.79,-0.09] -

Heterogenely. Tau?= 0.15; ChF = 33.47, = & (P < 0.00001); P= 85°% + + 5 § §
Testfor overal effect. Z= 2.48 (°= 0.01)

Higher Cmaxin fasted  Higher Cmax n fed
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Fed Fasted Mean Difference Mean Difference
Study or Subgroup _Mean [ugimi]_SD [ugimi]_Total Mean [ughni]_SD [ugimi] Total Weight IV, Random, 95%CI WV, Random, 95% C1
1.1.1 Moderate RoB
Lotterer1991 HF 0828 0401 13 227 1475 13 116% -1441212,-077]
Moore1399 HF 1138 0588 24 2008 081 24 162% -087[127,-047] —_—
Yuen2001 HF 099 051 24 136 074 24 169% 037 073.-001] ——
Subtotal (95% CI) 61 61 447% -0.83[-138,-0.29] ——
Heterageneity: Talr = 0.17; ChP= £.56, 0= 2 (P= 0.01); F= 77%
Test for overall efict Z= 2.0 (P = 0.003)
1.1.2 High RoB
Sahai10a2 HP 080z 0452 11 0532 0228 11 179% 037 p0.03,057] —
Shelton1284 HF 0.424 02 18 0806 04433 18 190% -038L061,-016] -
Unaikat1 90 HF 025 012 6 0.49 03 6 185% -0.34F050,001] -
Subtotal (95% CI) 35 553% -0.13[-0.50,0.24] g
Heterageneiy: Talr = 0.08; ChF
Test for overall eflect Z= 0,68 (P = 0.49)
Total (95% Cl) 9% 96 100.0% -0.44[-0.79,-0.09] -
Heterogeneity Tal = 0.15; ChP= 33.47,df= 5 (P < 0.00001); F= 85% & = 3 1 T
Testfor overall eflect 2= 2.48 (P = 0.01) Higher Cmaxin fasted  Higher Cmaxin fed
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12.0HV (5)
Lotterert 931 HF 0828 040 13 227 1475 13 118% 1.44[212,077]
Saai1992 HP 082 04:2 1 051 0228 11 179% 0270003057 —
Sheltont 934 HF 0424 02 18 0806 04433 18 190% -038F061,-016] -
Unadkat1890 HF 0245 012 6 043 03 5 185% -024F050,001] ——
Subtotal (95'% C1) a8 48 669%  036[081,009] -
Heterogeneity. Tau= 0.7, Ch 3(P <0.0001); F=88%
Testfor averal efect: Z= 1.58 {
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Moore1389 HF 113 osee 24 2008 081 24 162% -087(127,-047) —
Yuen2001 HF 088 051 13 074 24 169% 037073001 ——
Subtotal (95'% C1) 18 334% 0611110,0.12] -
Heterogeneiy. Tau?= 0.09; ChF = 3.30, 0%
Testfor overal effect. Z= 2.45 (P = 0.01)
Total (95% Cl) 9% 96 100.0% -0.44[-0.79,-0.09] -
Heterogenely. Tau?= 0.15; ChF = 33.47, = & (P < 0.00001); P= 85°% + + 5 § §
Testfor overal effect. Z= 2.48 (°= 0.01)

054 di=1 (P =046

Testfor subaroun differences: Chi 1%

Higher Cmaxin fasted  Higher Cmax n fed
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Mean Difference
IV, Random, 95% C1

Lotterert991 HF 158 063 13 088 032
Moore1999 HF 107 086 24 067 045
Shelton1994 HF 17 082 18 088 02
Unadkat1 380 HF 195 063 B 088 025
Yuen2001 HF 17 087 24 084 082
Total (95% CI) 85

Heterogeneity: Taw"= 0.04; Chi*= 7.74, df= 4 (P = 0.10); F= 48%
Testfor oversll effect: 2= B.74 (P < 0.00001)
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Yuen2001 HF 17 087 24 084 082
Subtotal (95% CI)

Heterageneity: Taw"= 0.04; Chi*= 4.26, = 53%
Testfor oversll effect: Z= 4.86 (P < 0.00001)

1.3.2 High RoB

Shelton1994 HF 17 082 18 088 02
Unadkat1 890 HF 195 063 B 088 025
Subtotal (95% CI) 2

Heterogeneity Tau®= 0.00; Chi*= 0.45, df=1 (P = 0.50)

Testfor oversll effect: 2= £.22 (P < 0.00001)

Total (95% CI) 85
Heterogeneity: Taw"= 0.04; Chi*= 7.74, df= 4 (P = 0.10); F= 48%
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1T4THV (5)

Lotterert 991 HF 158 063 13 088 032
Shelton1994 HF 17 082 18 088 02
Unadkat1 890 HF 195 063 B 088 025
Subtotal (95% CI)

Heterogeneity: Taw"= 0.00; ChP*= 0.62, -

Testfor oversll effect: Z= 8.03 (P < 0.00001)

142 Healthy.

Moore1998 HF 107 086 24 067 045
Yuen2001 HF 17 087 24 084 082
Subtotal (95% CI) 3
Heterogeneity Tau"= 0.03; Chi*= 1.87, df=1 (P = 017); = 46%
Testfor oversll effect: Z= 3.68 (P = 0.0002)

Total (95% CI) 85
Heterogeneity: Taw"= 0.04; Chi*= 7.74, df= 4 (P = 0.10); F= 48%
Testfor oversll effect: 2= 6.74 (P < 0.00001)

Testfor subaroun differences: Chif= 3.28. df= 1 (P = 0.07).
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Mean Difference
IV, Random, 95% CI

Behm2017 HF1
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Yee2020APLI
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Total (95% CI)
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Testfor oversl effect: 2
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Fed Fasted
Mean [ugimi]_SD [ugimi]_Total Mean [ugimi]_SD [ugimi] Total

Study or Subgroup
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Weight_IV, Random, 95% CI

Mean Difference
IV, Random, 95% C1

1.1.1 High-fat meal

Behm2017 HF1 081 018 14 0882
Behm2017 HF2 0877 028 14 0885
Subtotal (95% CI) 28

Heterageneity: Taw"= 0.00; Chi*= 053, df= 1 (P= 0.47) F= 0%
Testfor oversll effect Z= 0.55 (P = 0.58)

1.1.2Pudding

Yee2020 PUD1 0ses 0212 12 0881
Y2020 PUD2 084 018 10 0708
Subtotal (95% CI) 2

Heterogeneity Tau"= 0.00; Chi*= 1.26, df=1 (P = 0.26), F=21%
Testfor oversll effect: 2= 0.41 (P = 0.68)

1.4.3 Apple sauce

Yee2020 APLI 132 02 12 0881
Yee2020 APL2 1007 ome 11 0708
Subtotal (95% CI) 23

Heterogeneity Tau®= 0.00; Chi= 0.68, df=1 (P = 0.41);
Testfor oversll effect: 2= 8.79 (P < 0.00001)

Total (95% CI) 73
Heterogeneity Tau®= 0.06; Chi (P <0.00001); F= 92%
Testfor overall effect 2= 1.20 (
Testfor subaroun differences: Chi
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Fed Fasted Mean Difference Mean Difference
Study or Subgroup _ Mean [ug/mi] SD [ugimi] Total Mean [ugimi] SD [ugimi] Total Weight IV, Fixed, 95% CI V. Fixed, 95% CI

Benm2017 HF1 0811 0198 14 0882 023 13 122% -007(023,009] —

Behm2017 HF2 0877 0208 14 0855 0228 14 79% 002(017,027] —

Yee2020 APL1 1312 0 12 0851 0188 24 152% 046(032,060] —
Yee20204PL2 1087 otie 1 0709 0185 24 291% 0390029049 ——
Yee2020 PUDT 0ges 022 12 0851 0188 24 151% 004F010,018] -1

Yee2020 PUD2 084 0155 10 0709 0185 24 205% -007(015,008] —

Total (95% CI) 73 123 100.0% 0.17[0.11,0.22] >
Heterogenelly. Chi*= 63.26,df= § (P < 0.00001); = 92%

Testfor oversl effect: 2

97 (P < 0.00001)
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Fed Fasted Mean Difference Mean Difference

Study or Subgroup _Meanh]_SD[h] Total Mean [h] SD[h] Total Weight IV, Random, 95% Ci V. Random, 95% CI
Benm2017 HF1 472 250 14 273 146 14 120%  199(0.47,351] —
Behm2017 HF2 494 148 14 305 189 13 137%  189(061,317) E—
Yee2020 APL1 2 122 12 248 087 24 178% -0.4611.23,031) —

Yee20204PL2 248 107 11 259 14 24 179% -010[087,087] —r

Yee2020 PUDT Ta4 088 12 246 087 24 198% -1.020153,051] —

Yee2020 PUD2 253 076 10 259 14 24 188% -008 070,088 —

Total (95% Cl) 73 123 100.0%  0.18[-0.60,0.97] -

Heterageneity: Tau"= 0.75; ChP= 28.62, df=
Testfor oversll effect Z= 0.46 (P = 0.65)

(P <0.0001) P=82% [ + 5 §

Higher Tmax infasted  Higher Tmaxin fed
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Study or Subgroup _ Mean[h] SD[h] Total Mean[h] SD[h] Total

Weight

Mean Difference
IV, Random, 95% C1

Mean Difference
IV, Random, 95% C1

12.1 Tablets (single or combined)

Behm2017 HF1 472 250 14 273 148 14
Behm2017 HF2 494 146 14 305 189 13
Subtotal (95% CI) 28 2

Heterogeneity Tau®= 0.00; Chi

o1,

=1(P=092);F=0%

Testfor oversll effect: Z= 3.86 (P = 0.0001)

12.3 Coated granules

Yee2020 APL2 248 107 11 258 11 24
Y2020 PUD2 253 076 10 250 11 24
Subtotal (95% CI) 8
Heterogeneity Tau"= 0.00; Chi*=0.01,

Testfor oversll effect: Z= 0.30 (P = 0.76)

1.2.4 Uncoated granules

Yee2020 APLY 2 122 12 248 087 24
Yee2020 PUD1 144 086 12 245 087 24
Subtotal (95% CI) 8
Heterogeneity Tau®= 0.05; Chi 20%
Testfor overall effect Z=

Total (95% CI) 123

Heterogeneity Tau®= 0.75; Chi
Testfor overall effect 2= 0.46 (
Testfor subaroun differences: Chi

(P <0.0001); F=82%
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Study or Subgroup

Mean|h] SD[h] Total Mean[h] SD[h] Total Weight

Mean Difference
IV, Random, 95% C1

Mean Difference
IV, Random, 95% C1

3.1 High-fat meal

Behm2017 HF1 472 250 14 273 148 14
Behm2017 HF2 494 146 14 305 189 13
Subtotal (95% CI) 28 2
Heterageneity: Taw"= 0.00; Chi*= 0.01, df= 1 (P = 0.92); F= 0%

Testfor oversll effect: Z= 3.86 (P = 0.0001)

13.2Pudding

Yee2020 PUD1 144 086 12 246 087 24
Y2020 PUD2 253 076 10 250 11 24
Subtotal (95% CI) 8
Heterogeneity Tau"= 0.37; Chi*=5.24, 1%
Testfor oversll effect: 2= 1.17 (P = 0.24)

133 Apple sauce

Yee2020 AL 2 122 12 248 087 24
Yee2020 APL2 248 107 11 258 11 24
Subtotal (95% CI) 8
Heterogeneity Tau"= 0.00; Chi*= 0.42,

Testfor oversll effect: 2= 1.00 (P = 0.32)

Total (95% CI) 123

Heterogeneity Tau®= 0.75; Chi
Testfor overall effect 2= 0.46 (
Testfor subaroun differences: Chi

(P <0.0001); F=82%
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Fed

Mean [ug'hymi]_SD [ug*himi] Total Mean [ug*himi] SD [ug*himi]_Total

Weight

Mean Difference
IV, Random, 95% C1

Mean Difference
IV, Random, 95% C1

Crauwels2013 HF
Crauwels2013 HP
Crauwels2013 8
Custodio2013 L
Custadin2013 8
Mehta2020 HF
Mehta2020 5

Total (95% CI)

Heterogeneity Tau®= 0.83; Chi
Testfor oversl effect: 2

1067 433 10
6.004 3047 18
11.45 443 10
288 18 23
303 103 24
3007 1188 12
3805 1222 12
127

= 2362, df= B (P = 0.0006); F= 75%
0.02)

31 ¢
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129

81%
102%

2.0%
19.0%
202%
16.8%
16.7%

100.0%

3471108584
A1.111307,088]
425[1.84,6.66]
0.11[055,077]
0.26[035,087]
1.35[0.31,239)
1.1410.08,2.20)

1.00[0.15, 1.85]

LA
Higher AUC infasted  Higher AUC in fed




image44.png
Fed
Study or Subgroup

Fasted
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Wenning2007 HF 7088 5838 5944 4892 20 200%  112(221,4.48) -
Subtotal (95% CI) 52 50.1%  0.96]-2.05,3.97] ->
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Krishna2018 LF2 4912 4206 22278 1735 17 128% -17.36 (258 —_—
Subtotal (95°% Cl) 32 40.9% 153312080, -
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Mean Difference
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Study or Subgroup __Mean [ugiml] SD [ugimi] Total Mean [ugimi] SD [ugimi] Total Weight IV, Random, 95% CI WV, Random, 95% CI
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Kakuda2014_ 6773 1688 44 4914 133 73 83 188(129,243 —
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Kakuda2014_3 52 6773 1343 40 3087 097 74 Bs%  369[312,415 —
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Study or Subgroup __Mean[h]_SD[h] Total Mean [h] SD[h] Total Weight IV, Random, 95% Ci W, Random, 95% CI
Crauwels2018 HF 484 208 24 339 183 23 20%  145(030,260)
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Study or Subgroup _ Mean [ug*himi]_SD [ug*hvmi]_Total Mean [ug*himi]_SD [ughimi] Total Weight IV, Random, 95% CI IV, Random, 95% CI
Carver1998 HC 6791 4088 7 12341 4433 7 202% -555(1000,-110] —
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