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Table S1. PPCPs (name and concentration - ng L-1) detected in the aquatic environment from different countries reported in papers published from 2014 to 2022
Reference Country Detected compounds (concentration detected, ng L-1)

Mastrángelo et al. 
(2022) Argentine

Codeine (7 - 12), Acetaminophen (3506 - 10334), Salicylic acid (62 - 371), Ibuprofen (51 - 2143), Diclofenac (142 - 320), Naproxen 
(350 -  402), Ciprofloxacin (175 - 299), Clarithromycin (178 - 248), Metronidazol (117 - 217), Ofloxacin (74 - 94), Sulfamethoxazole 

(40 - 336), Trimethoprim (67 - 77), Albendazole (62 - 129), Levamisole (10 - 23), Losartan (321 - 437), Irbesartan (13 - 78), Valsartan 
(770 - 1093), Atenolol (5 - 445), Propranolol (12 - 30), Sotalol (7 - 12), Hydrochlorothiazide (338 - 498), Furosemide (89 - 104), 

Ranitidine (29 - 47), Bezafibrate (28 - 49), Carbamazepine (1 - 147), 10,11-EpoxyCBZ (10 - 14), 2-HydroxyCBZ (14 - 25)

Vanryckeghem et al. 
(2019) Belgian

Acetaminophen (2.4 - 39.0), amantadine (2.7 - 10.4), atenolol (1.5 - 40), bezafibrate (0.7 - 4.1), bisoprolol (2.3 - 28), carbamazepine 
(3.7 - 42), clarithromycin (8.0 - 10.0), diazepam (0.13 - 0.15), diclofenac (10 - 69),  efavirenz (1.1 - 1.7), flumequine (6.0 - 18.0), 

ifosfamide (0.2 - 0.4), ketoprofen (0.5 - 1.1), metoprolol (0.4 - 16.0), metronidazole (0.4 - 2.8), nalidixic acid (6.2 - 10.0), naproxen 
(52.0 - 63.0), nevirapine (0.4 - 0.8), propranolol (0.9 - 11.0), rimantadine (0.22), sotalol (2.2 - 156), sulfamethoxazole (1.1 - 8.5), 

trimethoprim (0.2 - 6.7), venlafaxine (2.0 -20.0), DEET (3.3 - 11.0), methylparaben (3.4 - 10.6), oxybenzone (7.0 - 8.0), 
piperonylbutoxide (1.1 - 13.0), propylparaben (0.6 - 1.5).

Campanha et al. (2015) Brazil
Acetaminophen (< 3.0 - 3042.1), atenolol (< 0.04 - 8199.0), caffeine (20.5 - 129585.0), carbamazepine (1.7 - 215.4), diclofenac (< 

0.04 - 385.6), ibuprofen (< 2.0 - 743.9), naproxen (< 0.1 - 655.2), propranolol (< 0.1 - 61.8), triclosan (< 0.8 - 281.1), estrone (< 0.1 - 
14.7), 17-β-estradiol (< 0.04 - 14.8)

Caldas et al. (2019) Brazil Atrazine (5 - 49), avobenzone (240), caffeine (< 40), glibenclamide (50 - 120), methylparaben (15 - 840), nimesulide (70 - 730), 
propylparaben (90 - 190), triclocarban (< 0.8), triclosan (< 80)

Pompei et al. (2019) Brazil Acetaminophen (30.0 - 130.0), benzophenone-3 (320.0 - 2100.0), diclofenac (20.0 - 50.0), ibuprofen (10.0 - 130.0), methylparaben 
(100.0 - 1192390.0), naproxen (10.0 - 100.0)

Chaves et al. (2020) Brazil
Acetaminophen (< 200 - 1695), albendazole (< 4 - 22), caffeine (7 - 13798), carbamazepine (< 12 - 83), diclofenac (< 100 - 463), 

ethylparaben (< 52), furosemide (< 52 - 112), ibuprofen (< 100 - 320), lidocaine (< 20 - 41), mebendazole (< 4 - 18), methylparaben 
(< 20 - 660), sulfamethoxazole (< 20 - 120)

Rico et al. (2021) Brazil

Lincomycin (2 – 11), Clarithromycin (1 – 28), Metronidazole (2.1 – 159), Sulfamethoxazole (1.1 – 893), N4-acetylsulfamethoxazole 
(1.6 – 679), Trimethoprim (4.6 – 143), Atenolol (1.7 - 282), Atenolol acid (1.7 - 683), Enalapril (4.4 – 103), Furosemide (5.7 – 133), 
Propranolol (5.5 – 26), Valsartan (14 – 3391), Atorvastatin (1.1 – 7.3), Gemfibrozil (1.4 – 20), Metformin (9.7–30742), Omeprazole 

(0.7 – 2.7), Diclofenac (32 – 167), Ibuprofen (3.2 – 1803), Ketoprofen (28 – 69), Naproxen (4.5 – 473), Acetaminophen (3.7 - 17605), 
Codeine (0.3 – 71), Venlafaxine (3.5 - 128), Carbamazepine (0.4 – 240), Carbamazepine epoxide (3.1 – 27), Diazepam (3.8 – 7.8), 

Lorazepam (4.8 – 66), Benzoylecgonine (2.2 – 1958), Caffeine (14–12237), Paraxanthine (3.2 –1246), Nicotine (0.8 – 1670), Cotinine 
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Reference Country Detected compounds (concentration detected, ng L-1)
(8.5 – 221), Salbutamol (0.2 – 5.4), Testosterone (2.4 – 2.4), 17β-Estradiol (5.7 – 9.2), Estriol (13 – 166), Estrone (0.9 – 82), 

Galaxolide (54 – 2978), Musk ketone (0.1 – 78), Tonalide (43 – 1219)

Roveri et al. (2021) Brazil caffeine (143.4–516.0), losartan (4.2–21.8), atenolol (1.1–18.2), acetaminophen (1.5–13.8), benzoylecgonine (1.0–4.8), 
carbamazepine (1.1–4.0), diclofenac (1.9–3.5), cocaine (0.5–1.7), and orphenadrine (0.1–0.8)

Pisetta et al. (2022) Brazil caffeine (12.58–119.80), diclofenac (1.34–7.92), atenolol (1.13–2.50), losartan (0.43–3.20), acetaminophen (0.21–10.04), 
orphenadrine (0.07–0.09), cocaine (0.02–0.17), benzoylecgonine (0.01–1.1) and carbamazepine (0.02–0.27)

Solla et al. (2016) Canada

Metformin (5122.5), caffeine (1024.1), 2-OH-ibuprofen (610), theophylline (665), valsartan (250.8), DEET (618.1), naproxen (197.9), 
codeine (116.0), ibuprofen (1670), atenolol (103.9), clarithromycin (121.5), carbamazepine (59.0), ranitidine (65.5), furosemide 
(142.0), cotinine (54.4), Acetaminophen (170.5), sulfamethoxazole (45.3), diphenhydramine (29.4), hydrochlorothiazide (162.0), 

benzoylecgonine (27.4), azithromycin (36.0), lincomycin (33.1), trimethoprim (15.2), diltiazem (19.3), erythromycin (14.4), 
amphetamine (18.6), ciprofloxacin (24.8), oxycodone (13.7), triclosan (40.3), desmethyldiltiazole (8.0), amitriptyline (3.9), propranolol 
(3.0), cocaine (2.9), norfloxacin (18.6), prednisone (22.6), sulfadimethoxine (13.8), triclocarban (2.5), sertraline (0.9), verapamil (0.6), 

paroxetine (2.0), norfluoxetine (1.1),fluoxetine (1.7), norverapamil (0.2)

Comtois-Marotte et al. 
(2017) Canada

Sulfamethoxazole (1.4), caffeine (208), benzoylecgonine (10.1), esethylatrazine (22.0), methylparaben (11.1), desvenlafaxine (34.4), 
carbamazepine (< 6.0), atrazine (21.0), venlafaxine (5.1), cocaine (4.0), diclofenac (2.0), oxazepam (1.3), bisphenol-A (60.0), 

progesterone (1.9), cholesterol (85.0), coprostan-3-ol (29.0)
Krogh et al. (2017) Canada Warfarin (37.4), amitriptyline (44.7), acetaminophen (1.53)

Dai et al. (2015) China
Bezafibrate (4.7 - 72.7), caffeine (33.3 - 9785.0), carbamazepine (10.2 - 189.0), chloramphenicol (6.3 - 32.3), diclofenac (7.8 - 170.0), 

gemfibrozil (4.3 - 63.4), indomethacin (6.8 - 77.9), ketoprofen (39.1 - 509.0), mefenamic acid (3.7 - 9.9), metoprolol (11.3 - 535.0), 
nalidixic acid (7.0 - 116.0), propranolol (10.5 - 37.0), sulpiride (5.9- 435.0), trimethoprim (11.3 - 538.0), DEET (30.3 - 546.0)

Ma et al. (2016) China Diclofenac (2.1 - 230.5), mefenamic acid (0.6 - 11.4), ibuprofen (4.2 - 19.8), naproxen (0.8 - 3.9), metoprolol (1.1 - 1.6), PHO (1.8 - 
22.5), caffeine (30.3 - 174.4), carbamazepine (0.8 - 6.4), venlafaxine (0.7 - 8.2), fluoxetine (1.6 - 40.2), DEET (3.1 - 16.6)

Sun et al. (2016) China

Acetaminophen (0.8 - 12.5), ibuprofen 2.7 - 20.7), ketoprofen (5.6 - 36.6 ), fenoprofen (1.9 - 241), diclofenac (0.8 - 11.0), antipyrine 
(4.5 - 8.5), indomethacin (0.8 - 2.7) mefenamic acid (0.9 - 3.1), naproxen (0.5 - 1.8), enrofloxacin (1.4 - 4.5), oxytetracycline (15.0 - 

16.9), ofloxacin (1.5 - 32.8), caffeine (8.1 - 3060.0), bisphenol A (10.6 - 925.0), propylparaben (0.4 - 69.9), methylparaben (1.4 - 
68.8), triclosan (0.3 - 96.5), triclocarban (0.3 - 46.6), metoprolol (0.8 - 36.0), aspartame (1.4 - 16.6), benzophenone-3 (1.2 - 532.0), 

octocrylene (0.2 - 31.6), carbamazepine (1.0 - 3.8)

Peng et al. (2017) China

4-nonylphenol (22.5 - 5050), 4-tertoctylphenol (39.4 - 165), bisphenol A (2.3 - 1314.0), triclocarban (2.4 - 210.0), triclosan (1.8 - 
282.0), galaxolide (2.7 - 753.0), tonalide (20.7 - 126.0), musk xylene (12.1 - 43.8), musk ketone (4.2 - 98.2), clofibric acid (0.7 - 19.7), 

naproxen (0.6 - 4.3), diclofenac (8.0 - 645.0), indomethacin (1.3 - 69.6), ibuprofen (8.0 - 542.0), mefenamic acid (0.2 - 3.5), 
gemfibrozil (0.5 - 9.8)

Xie et al. (2017) China
Erythromycin (7.5), ofloxacin (25.5), norfloxacin (25.1), ciprofloxacin (23.0), tetracycline (62.5), sulfamethoxazole (49.3), 

sulfamerazine (10.0), sulfadiazine (4.8). ibuprofen (39.5), diclofenac (13.0), naproxen (11.0), sertraline (5.0), clofibric acid (7.5), 
roxithromycin (13.0), carbamazepine (3.8), propranolol (15.5), 17β-estradiol (4.6), 17a-ethynylestradiol (4.1)

Asghar et al. (2018) China

10-hydroxy-carbamazepine (1.1 - 54.1), caffeine (3.4 - 220.0), carbamazepine (< 0.3 - 7.0), clindamycin (< 3.3 - 31.1), cotinine (1.0 - 
6.1), dextrorphan (0.2 - 3.6), fluconazole (0.8 - 20.6), irbesartan (< 1.7 - 18), lincomycin (4.7 - 31.1), metronidazole (< 0.3 - 5.1), 

metformin (0.2 - 121.4), metoprolol (0.5 - 10.8), metoprolol acid (2.1 - 203.3), nicotine (0.3 - 10.3), ofloxacin (1.9 - 2.3), paraxanthine 
(< 8.3 - 30.5), salbutamol (2.4 - 35.1), sulfamethoxazole (0.8 - 4.8), theobromine (< 8.3 - 155.2), trimethoprim (0.6 - 15.7), valsartan 

(4.2 - 140.6)



Reference Country Detected compounds (concentration detected, ng L-1)

Li et al. (2018) China

Sulfadiazine (0.28 - 726.0), sulphapyridine (0.5 - 367.0), sulfathiazole (0.03 - 108.0), trimethoprim (6.5 - 3231.0), sulfamerazine (3.1 - 
50.7), sulfamethazine (0.5 - 2479.0), sulfamethoxazole (0.3 - 1697.0), tetracycline (2.4 - 468.0), oxytetracycline (5.0- 521.0), 

isochlorotetracycline (15.0 - 33.0), ciprofloxacin (2.3 - 459.0), norfloxacin (14.2 - 6620.0), ofloxacin (0.8 - 195.0), flumequine (23.3 - 
463.0), spectinomycin (36.7 - 537.0), streptomycin sulfate (94.9 - 458), erythromycin (0.05 - 1246.0), anhydro erythromycin (63.1 - 

1540.0), clarithromycin (0.8 - 603.0), roxithromycin (0.05 - 2260.0), amoxicillin (1.1 - 125.0), ampicillin (16.1 - 17.6), cephalexin (12.3 - 
37.6), cefotaxime sodium salt (12.4 - 17.5), penicillin-G (2.2 - 85.8), thiamphenicol (2.9 - 269.0), chloramphenicol (8.6 - 266.0)

Lin et al. (2018) China

Sulfamethazine (< 0.8 - 60), sulfamethoxazole (< 8.5 - 100), sulfadiazine (< 0.6 - 68), trimethoprim (1.35 - 93.0), ofloxacin (< 7.0 - 
23.0),  flumequine (0.7 - 7.5), oxytetracycline (< 11.2 - 13), erythromycin (< 1.7 - 43.0), roxithromycin (1.4 - 190.0), clarithromycin (0.5 
- 100.0), azithromycin (1.5-99.0), amoxicillin (4.6 - 710), cefotaxime (3.8 - 830), chloramphenicol (< 0.2 - 6.1), thiamphenicol (< 0.4 - 
12.0), florfenicol (1.6 - 23.0), ibuprofen (2.4 - 320.0), diclofenac (< 0.2 - 32.0), mefenamic acid (< 0.6 - 13.0), acetaminophen (0.9 - 

16.0), indomethacin (1.7 - 2.7), antipyrine (< 0.6 - 4.3)

Lu et al. (2018) China
Benzophenone-1 (0.2 - 9.0), benzophenone-3 (< LOQ - 21.4), methylparaben (1.4 - 3173.9), ethylparaben (< LOQ - 87.0), 

propylparaben (1.3 - 1040.4), isopropylparaben (0.6 - 428.7), butylparaben (< LOQ - 9.5), BTri (2.6 - 520.5), 5-TTri (0.7 - 72.1), XTri 
(0.4 - 15.6), triclosan (5.5 - 20.1), triclocarban (1.0 - 13.3), 4-OH-BP (< LOQ - 4.1)

Mei et al. (2018) China Bezafibrate (1.0 - 10.0.0), Caffeine, (8.3 - 1455), carbamazepine (10.0- 25.0), chloramphenicol (1.1 - 19.4), DEET (20.0 - 230.0), 
diclofenac (1.0 - 19.0), gemfibrozil (1.0 - 5.0), indomethacin (1.0 - 15.0), sulpiride (5.0 - 40.0), trimethoprim (2.1 - 65.4)

Sun et al. (2016) China
Chloramphenicol (0.1 - 0.5), erythromycin (0.1 - 8.5), florfenicol (0.1 - 1.8), ofloxacin (0.1 - 1.1), roxithromycin (0.1 - 47.5), 

sulfadiazine (0.2 - 29.1), sulfamethazine (0.1 - 106.9), sulfamethoxazole (0.6 - 3.4), sulfachloropyridazine (2.1 - 2.9), sulfapyridine 
(0.1 - 30.1), thiamphenicol (0.2 - 0.7), trimethoprim (0.04 - 0.6), tylosin (0.2 - 21.0).

Zhang et al. (2018) China
Sulfadiazine (0.7 - 24.4), sulfamethazine (0.9 - 13.9), sulfamethoxazole (0.9 - 9.8), trimethoprim (1.0 - 7.2), norfloxacin (1.8 - 97.3), 

ciprofloxacin (2.4 - 182.0), enrofluxacin (1.7 - 2.3), ofloxacin (< 1.7 - 1.9), clarithromycin (0.1 - 2.1), erythromycin (0.2 - 45.8), 
chloramphenicol (5.2 - 9.6)

Yao et al. (2018) China DEET (3.6 - 1660), methylparaben (3.9 - 45.0), ethylparaben (0.1 - 31.2), propylparaben (1.9 - 5.6), butylparaben (0.4 - 5.1), 
triclocarban (1.5 - 108.0), triclosan (4.4 - 37.4).

Chen et al. (2018) China Enrofloxacin (5.8 - 100.0), erythromycin (80.0 - 1400.0), lincomycin (5.9 - 16.0), sulfamethoxazole (9.5 - 2100), sulfamethazine (4.5 - 
120.0), trimethoprim (140.0 - 180.0)

Hanna et al. (2018) China Sulfapyridine (0.2 - 3.1), sulfamethoxazole (0.3 - 13), ciprofloxacin (0.2 - 19), enrofloxacin (0.2 - 52), levofloxacin (0.3 - 6), norfloxacin 
(0.2 - 78), florfenicol (1.6 - 15), doxycycline (2 - 3.5), metronidazole (0.4 - 1.6), 

He et al. (2018) China

Sulfamethoxazole (2.1 - 7.1), sulfamonomethoxine (2.1 - 4), sulfaquinoxaline (0.7 - 3.9), ciprofloxacin (0.1 - 0.5), enrofloxacin, (2.4 - 
7.3), amoxicillin (3 - 12.3), doxycycline (4.2 - 15.3), florfenicol (1.9 - 3.3), lincomycin (4.8 - 10.1), ibuprofen (4.3 - 14.3), naproxen (0. 
1- 0.4), acetaminophen (2.6 - 6), diclofenac (2.5 - 10.5), caffeine (2.2 - 26.3), estrone (4.2 - 17.5), estradiol (1.5 - 5.2), estriol (14.7 - 

26.9), triclosan (0.2 - 1.5), methyl triclosan (3.2 - 10.3)

Cui et al. (2019) China
Bezafibrate (0.2 - 1.4), caffeine (0.4 - 26.8), carbamazepine (0.04 - 0.6), clofibric acid (0.02 - 0.3), DEET (0.1 - 33.7), diclofenac (0.3 - 

7.2), gemfibrozil (0.03 - 0.3), indomethacin (0.1 - 4.7), ketoprofen (0.02 - 0.7), propranolol (0.004 - 0.1), naproxen (0.1 - 0.9), 
tamoxifen (0.004 - 0.1), triclosan (0.2 - 3.4), triclocarban (0.03 - 0.3)

Xie et al. (2019) China Sulfamethoxazole (0.7), trimethoprim (0.3), norfloxacin (6.1), ofloxacin (5.5), acetaminophen (0.02), ketoprofen (0.06), 
diphenhydramine (0.02)

Cao et al. (2020) China
Clofibric acid (0.06 - 0.5), diclofenac (0.4 - 22.7), ibuprofen (< 0.2 - 13.0), ketoprofen (0.2 - 19.4), naproxen (0.3 - 1.6), 

sulfadimethoxine (0.06 - 27.6), sulfamethazine (5.0 - 59.5), sulfamethoxazole (0.1 - 1.3), sulfapyridine (0.4 - 2.4), triclosan (0.3 - 6.4), 
triclocarban (< 0.2 - 0.84)



Reference Country Detected compounds (concentration detected, ng L-1)

Pan et al. (2020) China

Azithromycin (2.1 - 9.3), ciprofloxacin (9.0 - 57.0), clarithromycin (1.8 - 9.9), clindamycin (2.2 - 10.0), dafloxacin mesylate (1.9 - 45.0), 
difloxacin (2.3 - 41.0), enrofloxacin (1.0 - 33.0), erythromycin (2.5 - 74.0), fluoroquine (1.3 - 3.7), lincomycin (2.2 - 11.0), lomefloxacin 
(2.3 - 35.0), marbofloxacin (1.7 - 32.0), norfloxacin (6.9 - 71.0), ofloxacin (1.8 - 38.0), roxithromycin (2.4 - 7.7), sulfadiazine (1.0 - 5.0), 

sulfamethiadiazole (4.8 - 5.1), sulfamethazine (2.1 - 3.1), sulfamethoxazole (2.5 - 6.7),

Zhang et al. (2020) China

Dextromethorphan (2.6), diprophylline (5.4), formoterol (16.3), salbutamol (1.7), ambroxol (7.8), glibenclamide (9.5), gliclazide (8.0), 
glimepiride (1.2), glipizide (0.9), repaglinide (0.7), tolbutamide (4.3), acarviosin (1.1), atenolol (< LOQ), losartan (24.4), metoprolol 

(156), propranolol (4.5), sotalol (12.4), irbesartan (694), telmisartan (515), amlodipine (7.5), diltiazem (1.4), nifedipine (149), 
metoprolol Acid (517), dehydronifedipine (25.5), sildenafil (5.5), chloramphenicol (13.2), clindamycin (2.7), lincomycin (2.4), 
azithromycin (69.3), clarithromycin (19.9), erythromycin (16.2), roxithromycin (21.2), climbazole (129.0), fluconazole (116.0), 

miconazole (10.5), thiabendazole (3.2), triclocarban (29.8), triclosan (6.5), flumequin (1.6), moxifloxacin (6.3), nalidixic acid (17.4), 
oxolinic acid (11.2), sulfachloropyridazine (0.6), sulfadiazine (4.0), sulfamerazine (0.9), sulfamethazine (7.9), sulfamethoxazole 
(92.6), sulfaphenazole (0.6), sulfapyridine (32.8), sulphacetamide (2.2), trimethoprim (10.3), cefadroxil (3.8), cefotaxime (29.4), 

ceftazidime (181), cefuroxime (< MQL), cephradine (3.1), ampicillin (22.2), diclofenac Acid (9.6), indomethacine (4.1), ketoprofen 
(50.9), phenazone (4.9), acetaminophen (4.2), aminophenazone (2.4), diazepam (7.5), oxazepam (25.0), zolpidem (0.3), doxepin 

(2.3), fluoxetine (7.7), imipramine (4.4), sertraline (4.2), sulpiride (35.4), venlafaxine (32.5), O-desmethyl venlafaxine (59.5), 
carbamazepine (23.0), gabapentin (2,067), levetiracetam (95.4), oxcarbamazepine (20.0), 10,11-Dihydro-10,11-

Epoxycarbamazepine (35.9), 10,11-Dihydro-10-Hydroxycarbamazepine (4.8), 10,11-Dihydroxy Carbamazepine (4.0), levetiracetam 
Acid (86.2), codeine (3.3), diphenhydramine (21.5), omeprazole (3.1), clofibric acid (5.3), lidocaine (48.8), paraxanthine (19.4), 

normorphine (6.7), cotinine (20.4), caffeine (6.2)

Yang et al. (2020) China

Roxithromycin (5.3 - 120.5), ofloxacin (27.4 - 76.3), norfloxaxin (6.4 - 9.0), ciprofloxacin (13.3 - 28.7), sulfamethoxazole (13.7 - 18.2), 
ibuprofen (8.0), diclofenac (1.8 - 13.7), bezafibrate (1.0 - 4.3), caffeine (2.5 - 257.4), fluoxetine (0.8 - 1.4), citalopram (0.7 - 3.4), 

sertraline (0.7 - 1.0), ketoconazole (4.8 - 77.8), clozapine (1.0 - 4.5), quetiapine (0.3 - 2.5), aripiprazole (319.9 - 842.9), 
carbamazepine (1.0 - 20.2), EHMC (4.5 - 7.9), homosalate (1.1 - 3.1), benzophenone-4 (9.2 - 24.4), benzophenone-3 (3.1 - 12.0), 

octocrilene (0.4 - 0.9), 2-phenyl benzimidazole-5-sulfonic acid (3.6 - 68.8), avobenzone (0.7 - 2.3)

Chen et al. (2021) China

Ribavirin (1.04 - 52.2), Sulfadimidine (0.12 - 8.91), Sulfamethoxazole (1.12 - 16.6), Sulfadiazine (0.10 - 9.14), Sulfamonomethoxine 
(0.53 - 17.8), Sulfachloropyridazine (0.59 - 8.15), Sulfaquinoxaline (0.17 - 1.08), Sulfadimethoxine (0.18), Sulfamethizole (1.36), 
Sulfamerazine (0.11), Norfloxacin (0.49 - 4.51), Ofloxacin (21.0 – 172), Erythromycin (0.06 - 12.9), Azithromycin (1.98 – 935), 

Clarithromycin (0.18 – 266), Tilmicosin (1.26 - 11.3), Tylosin (2.14), Triamcinolone acetonide (0.28 - 0.89), Hydrocortisone (0.64 - 
2.18), Budesonide (6.65 - 15.5), Beclomethasone (32.5), Hydrocortisone 17-valerate (1.17), Prednicarbate (0.27), Mometasone 

furoate (10.8), Cortisone (0.47 - 3.69), Fludroxycortide  (2.86 - 5.36), Fluoromethalone (0.66 - 0.67)

Jiang et al. (2021) China

Sulfadiazine (0.09 - 5.61), sulfathiazole (0.14 - 18.5), sulfamerazine (0.12 - 11.6), sulfisomidin (0.12 - 0.95), sulfamethoxypyridazine 
(0.11 - 51.3), sulfaquinoxaline (0.43 - 2.07), sulfamethazine (0.09 - 22.4), sulfadimethoxine (1.97 - 15.6), sulfamethoxazole (0.13 - 
262), sulfamethizol (0.08 - 5.15), sulfamonomethoxine (0.07 - 112), sulfachloropyridazine (0.58 - 596), trimethoprim (1.5 - 24.8), 

Ddifloxacin (0.59 - 48.4), danofloxacin (2.25 - 46.6), marbofloxacin (0.21 - 16.1), sarafloxacin (1.52 - 69), lomefloxacin (0.24 - 21.1), 
sparfloxacin (0.21 - 10,1), pefloxacin (0.20 - 33.26), oxolinic acid (0.1 - 19.2), nalidixic acid (1.49 - 34.5), ciprofloxacin (0.98 - 119), 

enrofloxacin (0.26 - 23.6), norfloxacin (1.47 - 85.4), ofloxacin (0.22 - 14.3), flumequine (0.13 - 4.65), florfenicol (3.55 - 227), monensin 
(0.09 - 18.6), thiamphenicol (5.73 - 282), tiamulin (0.03 - 46.1), chloramphenicol (0.62 - 1.61), oxytetracycoine (0.13 - 7.98), 

chlorotetracycline (0.13 - 7.83), penicillin G (0.29 - 5.39), erythromycin (6.57 - 34.3), clarithromycin (0.12 - 8.42), roxithromycin (0.38 - 
44.6), clindamycin (1.47 - 58.8), lincomycin (1.81 - 63.7), diclofenac acid (0.26 - 69.9), infomethacine (0.22 - 20.4), ketoprofen (6.37 - 
110), mefenamic acid (0.24 - 35.4), bezafibrate (0.31 - 10.1), clorfibric acid (0.47 - 2.12), gemfibrozil (0.70 - 2.12), propranolol (0.16 - 
7.89), carbamazepine (1.11 - 32.3), DEET (13.5 - 108), sulpiride (1.89 - 404), metoprolol (0.94 - 44.5), caffeine (13.9 - 647), ibuprofen 

(0.87 - 259), acetaminophen (0.99 - 88.4)



Reference Country Detected compounds (concentration detected, ng L-1)

Li et al. (2021) China Sulfadiazine (0.2 - 6.33), sulfamethoxazole (0.47 - 94.91), erythromycin (3.44 - 13.84), roxithromycin (0.46 - 3.67), naproxen (0.44 - 
2.52)

Sun et al. (2021) China
Et-PABA, benzophenone-3, 4MBC, EHMC, BM-DBM, octocrylene, benzophenone-1, benzophenone-4, acetaminophen, caffeine, 

sulfamethoxazole, diphenhydramine, trimethoprim, indometacin, erythromycin (242.21), ibuprofen, clofibric acid, naproxen, 
chloranphenicol 

An et al. (2022) China

acetaminophen (5.00 - 89.49), bezafibrate (0.29 - 7.70), clofibric acid (0.49 - 7.05), carbamazepine (0.08 - 25.28), caffeine (82.90 - 
893.88), DEET (0.30 - 151.90), diclofenac acid (5.73 - 506.92), gemfibrozil (0.88 - 83.43), mefenamic acid (0.55 - 50.70), metoprolol 

(2.40 - 114.33), propranolol (0.95 - 29.96), sulpiride (0.01 - 363.96), clarithromycin (0.3 - 54.86), clindamycin (1.18 - 12.90), 
chloramphenicol (0.7 - 19.51), erythromycin (0.07 - 5.68), lincomycin (2.75 - 76.48), nalidixic acid (2.32 - 99.09), roxithromycin (0.9 - 
29.80), sulfadiazine (1.5 - 122.03), sulfadimethoxine (0.02 - 10.13), sulfisomidine (0.23 - 3.99), sulfamonomethoxine (0.12 - 17.18), 

sulfamethoxypyridazine (0.02 - 17.18), sulfamerazine (0.06 - 1.18), sulfamethazine (0.25 - 5.73), sulfamethoxazole (11.83 - 201.80), 
sulfamethizole (0.13 - 5.73), sulfaquinoxaline (0.52 - 20.23), sulfathiazole (0.08 - 1.23), trimethoprim (1.1 - 84.33), Tylosin tartrate 

(0.23 - 3.28)

Lu et al. (2022) China
p-Hydroxybenzoic (17.5 - 521), triclosan (<0.16 - 135), Butylated hydroxyanisole (11.89 - 27.7), Methylparaben (1.83 - 44.3), Ortho-

phenylphenol (2.39 - 167), Propylparaben (0.82 - 24.9), triclocarban (<0.23 - 77), Ethylparaben (1.04 - 11.8), Butylparaben (< 0.007 - 
2.14)

Ma et al. (2022) China Carbamazepine (16.1 - 24.6), DEET (82.5 - 152), nalidixic acid (<1.0 - 8.52), caffeine (156 - 1423), trimethoprim (< 0.2 - 31.1), 
bezafibrate (3.29 - 6.67), chloramphenicol (<0.2 - 9.03), gemfibrozil (<0.2 - 2.91), indometacin (<0.2 - 46.1).

Wang et al. (2022) China

Sulfamethoxazole (0.26 - 35.77), Sulfathiazole (0.17 - 42.66), Sulfadiazine (0.09 - 1.12), Sulfamethazine (0.17 - 72.45), 
Sulfamerazine (0.09 - 1.12), Sulfamethizole (0.14 - 0.42), Sulfadimethoxine (0.26 - 7.01), Sulfisoxazole (0.19 - 330.80), Tetracycline 

(0.34 - 0.88), Oxytetracycline (0.34 - 5.92), Chlortetracycline (0.33 - 5.95), Doxycycline (0.36 - 9.40), Norfloxacin (0.33 - 25.52 ), 
Ofloxacin (0.21 - 43.63), Ciprofloxacin (0.42 - 21.56), Enrofloxacin (0.21 - 16.79), Lomefloxacin (0.21 - 0.44), Tiamulin (0.01 - 7.26), 
Roxithromycin (0.04 - 45.30), Clarithromycin (0.07 - 5.74), Erythromycin (0.53 - 298.32), Azithromycin (0.16 - 28.95), Tylosin (0.38 - 
3.53), Metoprolol (0.13 - 31.74), Propranolol (0.15 - 4.20), Bezafibrate (0.13 - 9.15), Carbamazepine (0.05 - 18.05), Caffeine (0.19 - 

608.40), Trimethoprim (0.03 - 79.04)

Xu et al. (2022) China

sulfadiazine, sulfapyridine, sulfathiazole, trimethoprim, sulfamethazine , sulfamethoxazole, naproxen, paracetamol (23.7–86.5), 
diclofenac acid, ibuprofen, ketoprofen (< LQ - 292.8), flumequine, ciprofloxacin, norfloxacin, ofloxacin, clarithromycin, roxithromycin 

(13.7–141.9), erythromycin (14.4–73.1), oxytetracycline, isochlortetracycline, tetracycline, cephalexin monohydrate, cefotaxime 
sodium, chloramphenicol, and thiamphenicol, triclocarban, triclosan, carbamazepine, spectinomycin, gemfibrozil, diltiazem, 

diphenhydramine, bisphenol A
Bedoya-Ríos et al. 

(2018) Colombia Primidone (180 - 340), carbamazepine (310 - 36920), trimethoprim (210 - 3580), fluoxetine (20 - 100), Bisphenol A (100 - 76820), 4-t-
octylphenol (260 - 1200), estrone (200 - 570), profesterone (20 - 160)

Pemberthy et al. (2020) Colombia Triclosan (100 - 790), ibuprofen (120 - 460), diclofenac (120 - 1540)



Reference Country Detected compounds (concentration detected, ng L-1)

Causanilles et al. (2017) Costa Rica
Benzoylecgonine (4 - 3440), Codeine (10 - 252), Morphine (30 - 36), Acetaminophen, Atenolol, Furosemide, Gemfibrozil, Irbesartan, 

Naproxen, Sulphapyridine, Sulfamethoxazole, Telmisartan, Salicylic acid, Valsartan, 4-Acetyl aminoantipyrine, 4-Formyl amino 
antipyrine, Clopidogrel carboxylic acid, Caffeine, Acesulfame, Saccharin, Sucralose, Benzophenone-3 

Koba et al. (2018) Czech 
Republic

Diclofenac (22.0 - 870), atenolol (0.9 - 310.0), metoprolol (12.0 - 550.0), clarithromycin (< 4.9 - 370.0), erythromycin (1.3 - 46.0), 
sulfamethoxazole (22.0 - 340.0), carbamazepine (290.0 - 560.0), citalopram (2.2 - 93.0), sertraline (< 0.3 - 9.1), venlafaxine (11.0 - 

580.0), metoprolol acid (490.0 - 990.0)

Voloshenko-Rossin et 
al. (2015) Ecuador

Acesulfame (700 - 31000), carbamazepine (11500 - 830000), acrinide (5300 - 12500), acridone (2000 -26700), 10-OH-CBZ (4100- 
212000), caffeine (2000 - 5597000), sulfamethoxazole (1000 - 309000), venlafaxine (1000 - 400000), O-desmethylvenlafaxine (5500 

- 590000), cocaine(5500 - 560000), benzoylecgonine (33500 - 1065000), 17b-estradiol (100 - 1400), estrone (300 - 11400),  
ethinylestradiol (300)

Wilkinson et al. (2018) England Acetaminophen (21.9), diclofenac (50.6), bisphenol-S (14.7), bisphenol-A (159.0)

Kötke et al. (2019) German
Aprimidone (1.9 - 49.1), bezafibrate (0.2 - 6.0), carbamazepine (2.0 - 162.0), clarithromycin (0.04 - 8.1), diclofenac (0.1 - 27.1), 

erythromycin (0.02 - 3.9), iohexol (0.3- 39.2), iomeprol (1.0 - 488.0), iopamidol (0.5 - 60.5), iopromide (0.4 - 124), lincomycin (0.01 - 
0.5), propranolol (0.07 - 0.7), roxithromycin (0.04 - 2.7), sulfadimethoxine (0.04 - 0.5), sulfamethoxazole (0.7 - 42.5).

Díaz-Cruz et al. (2019) Greece Benzophenone-3 (0.2 - 2031.0), benzophenone-8 (21.0), 4MBC (63.7)

Huber et al. (2016) Greenland
Acetaminophen (<20.8 - 93.0), salicylic acid (< 41.7 - 6050.0), diclofenac (1.45 - 30.1), ibuprofen (1.0 - 872.0), naproxen (< 1.0 - 
872.0), lidocaine (< 0.4 - 45.9), metformin (< 2.1 - 164.0), metoprolol (< 0.5 - 33.1), atenolol (< 20.8), furosemide (< 4.2 - 48.6), 

amiloride (< 3.0 - 398.0), citalopram (< 0.4 - 6.3), venlafaxine (< 0.4 - 7646.0 )

Khalid et al. (2018) India 16-Hydroxyhexadecanoic acid (325.0), benzophenone (50.0), lignocaine (< 20.8), metoprolol (22.5), 2-Dodecyl benzene sulfonic acid 
(1012.0), mefenamic acid (680.0), β-Estradiol (< 75.9), oxybenzone (< 200.0 ), diisobutyl phthalate (< 29.4)

Kumar et al. (2019) India Acetaminophen (6.0 - 5967.0), caffeine (35.0 - 22733.0), carbamazepine (3.0 - 75.0), crotamiton (8.0), theophylline (277.0 - 2939.0)

Sharma et al. (2019) India
Acetaminophen (0.6 - 4.2), caffeine (36.0 - 743.0), carbamazepine (0.1 - 16.1), ciprofloxacin (4.8 - 28.8), diclofenac (1.4 - 41.3), 
DEET (1.9 - 22.3), hydrochlorothiazide (0.03 - 4.1), ketoprofen (1.7 - 107.0), naproxen (0.7 - 2.6), sulfamethoxazole (0.4 - 27.5), 

triclocarban (0.7 - 3.3), triclosan (1.4 - 5.4 ).

Biswas and Vellanki 
(2021) India

Caffeine (74.8 - 6489.9), Naproxen (340.8 - 1576.3), Enrofloxacin (40.2 - 59.8), Gemfibrozil (48.2  - 2990.4), Testosterone (52.6  - 
284.5), Carbamazepine (119.2 - 484.1), Sulfamethoxazole (48.5 - 1312.3), Atenolol (44.4 - 205.6), Ketoprofen (133.7 - 1381.2), 
Estrone (10.7 - 1781.8), 2-Hydroxybenzothiazole (206 - 591.9), Progesterone (95.1 - 291.3), Triclosan (25.5 - 269.8), Diclofenac 

(96.1 - 278.9), Trimethoprim ( 64.5 - 8807.6), Ciprofloxacin (115.1 - 263.5)

Gopal et al. (2021) India
Sulphamethoxazole (18.2 - 108), chloramphenicol (8.4 - 218), diclofenac (<LOQ - 1130), propranolol (9.22 - 89), ibuprofen (73.1 - 

1834), 2,4 dihydroxy benzophenone (3.43 - 46.1), oxybenzone (27.2 - 112), bisphenol A (26.4 - 88), triclosan (297 - 1761), 
triclocarban (<LOQ)

Khan et al. (2021) India Ofloxacin (1565), carbamazepine (183.1), diclofenac (556.1), inuprofen (223.4), simvastatim (412.9), erythromycin (178.1), 
furosemide (312.2), diazepam (457.8)

Singh and Suthar (2021) India
Caffeine (29.6 - 1104.8), acetaminophen (6.81 - 247.0), ibuprofen (372.1), DEET (5.91 - 123.5), triclosan (139.0),

ketoprofen (245.0), tetracycline (1.25 - 98.6), salicylic acid (65.4), erythromycin (33.1), metoprolol (24.4), ciprofloxacin (26.8), b-
estradiol (12.26), ofloxacin (1.36)

Renganathan et al. 
(2021) India

Carbamazepine (4.26 - 976.46), Atenolol (<LOQ - 84.80), isoprenaline (<LOQ - 36.4), perindopril (<LOQ - 46.08), verapamil (<LOQ - 
16.87), diclofenac (0.85 - 293.21), ibuprofen (<LOQ - 76.15), ciprofloxacin (<LOQ - 87.38), triclosan (<LOQ - 46.61), caffeine (11.01 - 

1258.90)



Reference Country Detected compounds (concentration detected, ng L-1)

Kumar et al. (2022) India Acetaminophen (<20 - 16697), Theophylline (<46 - 8965), Caffeine (54 - 44008), Carbamazepine (<0.17 - 102), Crotamiton (<1 - 
13.5)

McEneff et al. (2014) Ireland Carbamazepine (90.0 - 3160.0), diclofenac (60.0 - 1690.0), gemfibrozil (90.0 - 650.0) mefenamic acid (80.0 - 1550.0) trimethoprim 
(70.0 - 1200.0) 

Rodríguez et al. (2015) Island
Benzophenone-3 (12.7 - 3316.7), 4-methylbenzylidene Camphor - 4-MBC (4.1 - 1043.4), diethylamino hydroxybenzoyl hexyl 

benzoate - DHHB (< 1.3 - 228.7), octocrylene (30.7 - 1324.9), EHMC (< 1.6 - 756.4), homosalate (9.2 - 536.2), butyl 
methoxydibenzoyl methane - BMDBM (19.8 - 1770.3)

Mandaric et al. (2017) Italy

Codeine (9.7 - 40.0), piroxicam (41.7 - 42.2), indomethacine (21.7 - 28.5), ketoprofen (104.0 - 193.0), acetaminophen (1.4 - 226.0), 
ibuprofen (15.8 - 116.0), salicylic acid (4.6 - 244.0), diclofenac (27.7 - 675.0), naproxen (22.5 - 73.1), bezafibrate (7.6 - 10.3), 

atorvastatin (12.5 - 21.7), gemfibrozil (4.5 - 19.1), carbamazepine (25.8 - 137.0), citalopram (0.9 - 93.0), venlafaxine (4.7 - 197.0.), 
propranolol (52.9 - 57.0), atenolol (2.6 - 18.1), sotalol (3.3 - 49.4), metoprolol (1.4 - 57.7), hydrochlorothiazide (5.8 - 189.5), losartan 
(11.9 - 149.0), irbesartan (0.6 - 149.0), valsartan (1.8 - 344.0), levamisole (6.0 - 9.4), dilitiazem (5.3 - 10.5), verapamil (16.5 - 20.8), 
norverapamil (62.0 - 65.5), trimethoprim (0.9 - 196.0), erythromycin (7.4 - 91.9), sulfamethoxazole (1.0 - 106.7), clarithromycin (9.1 - 

159.0), BP3 (1.6 - 5720.0), ODPABA (33.2 - 748.0), Et-PABA (6.3 - 88.6), BZT (22.0 - 84.7), MeBZT (3.3 - 24.6), DMeBZT (3.0 - 
32.0), TBHPBT (3.6 - 172.0), UVP (14.2 - 124.0), UV328 (52.7 - 669.0), UV329 (43.9 - 553.0), Celestolide (8.4 - 74.3), EPB (46.7 - 

171.0)

Feo et al. (2020) Italy

Amoxicillin(12 - 175), Clarithromycin (4 - 441), Ciprofloxacin (95 - 836), Ofloxacin (61 - 5610),  atenolol (5 - 451), Enalapril (0.5 - 
96.5),  Enaprilat (0.5 - 228),  Irbesartan (11 - 623), Ramipril (0.3 - 7.5), Ramiprilat (5.6 - 540), Valsartan (414 - 9560), Losartan (1.5 - 

179), Furosemide (1 - 774), Hydrochlorothiazide (0.4 - 6.6), acetaminophen (1.2 - 12125), Diclofenac (0.5 - 441), Ibuprofen (3 - 
2550), Ketoprofen (1.4 - 1410), Naproxene (6.1 - 349), Carbamazepine (3.3 - 123), Dihydrocarbamazepine (7.8 - 622), estrone (4.2 - 

47.7), Rosuvastina (19.3 - 120.3), Gemfibrozil (360.1), Atorvastatin (0.2 - 35.1), Ranitidine (36.4 - 3392.2)

Cappelli et al. (2022) Italy

acetaminophen (137.0 - 7185), amisulpride (52 - 76320), carbamazepine (52 - 153), darunavir (55 - 577), Hydroxychloroquine (128), 
irbersatan (58 - 908), metropolol (52 - 868), azithromycin (110 - 3297), ciprofloxacin (86 - 3541), clarithromycin (55 - 189), 

erythromycin (63), norfloxacin (90 - 560), ofloxacin (65 - 453), trimethoprim (53 - 75), caffeine (57 - 5353), methyl-benzotriazole (53 - 
2294)

Kairigo et al. (2020) Kenya Amoxicillin (50 - 900), ciprofloxacin (< 10 - 1300), doxycycline (< 135 - 2700), norfloxacin (< 8 - 2200), sulfamethoxazole (60 - 
56600), trimethoprim (< 7 - 200) 

Kandie et al. (2020) Kenya

10,11-Dihydro-10,11-dihydroxycarbamazepine (115.0 - 571.0), 10,11-Dihydro-10-hydroxycarbamazepine (51.0 - 255.0), 4-
(Dimethylamino)pyridine (4.0 - 25.0), acesulfame (28.0 - 783.0), acetaminophen (38.0 - 680.0), acetyl-sulfamethoxazole (20.0 - 

24904.0), atrazine (3.0 - 13.0), carbamazepine (4.0 - 14.0), cotinine (2.0 - 28.0), DEET (3.0 - 28.0), diphenhydramine (13.0 - 315.0), 
fluvoxamine (6.0 - 467.0), metoprolol acid (20.0 - 376.0), N-Ethyl-o-toluenesulfonamide (5.0 - 1899.0), pravastatin (8.0 - 178.0), 

propranolol (12.0 - 40.0), propyphenazone (1.0 - 17.0), saccharin (43.0 - 466.0), sulfadimethoxine (8.0 - 205.0), sulfamethoxazole 
(4.0 - 297.0), triclocarban (2.0 - 28.0), triclosan (11.0), trimethoprim (7.0 - 110.0)

Park and Jeon (2021) Korea

Antipyrine (<LOQ - 4), Mefenamic acid (<LOQ - 23), Naproxen (<LOQ - 18), Niflumic acid (54 - 768), Lidocaine (<LOQ - 37), 
Lincomycin (<LOQ - 70), Sulfadiazine (<LOQ - 5), Sulfamerazine (<LOQ - 19), Sulfamethazine (<LOQ - 7), Sulfamethoxazole (<LOQ 
- 33), Sulfapyridine (4 - 83), Sulfathiazole (<LOQ - 9), Trimethoprim (<LOQ - 27), Carbamazepine (25 - 480), Carbamazepine-10,11-

epoxide (<LOQ - 88), Lamotrigine (<LOQ - 230), Oxcarbazepine (<LOQ - 8), Amisulpride (<LOQ - 41), Fluoxetine (62), O-
desmethylvenlafaxine/tramadol (4 - 447), Sulpiride (9 - 215), Venlafaxine (<LOQ - 6), metformin (42 - 972), sitagliptin (<LOQ - 56), 

Climbazole (2 - 40), Fluconazole (9 - 45), Cetirizine (7 - 193), Diphenhydramine (15 - 128), Fexofenadine (6 - 243), Atenolol (<LOQ - 
19), Bisoprolol (<LOQ - 11), Irbesartan (<LOQ- 5), Losartan (<LOQ - 47), Metoprolol acid (<LOQ - 58), Valsartan (<LOQ - 132), 

Valsartan acid (<LOQ - 224), Telmisartan (<LOQ - 328), Cimetidine (<LOQ - 31), Ranitidine (<LOQ - 52), Oseltamivir (<LOQ - 17), 
Caffeine (19 - 353), DEET (2 - 199), benzophenone (<LOQ - 146)



Reference Country Detected compounds (concentration detected, ng L-1)

Wee et al. (2019) Malaysia
17α-ethynylestradiol (< 0.35 - 0.88), 17β-estradiol (< 0.17 - 0.2), bisphenol A (1.2 - 8.2), caffeine (2.1 - 19.3), ciprofloxacin (< 0.05 - 
5.99), dexamethasone  (0.4 - 1.96), diclofenac (2.1 - 6.1), estrone  (0.1 - 0.2), primidone (0.1 - 0.35), progesterone (< 0.02 - 0.03),  

propranolol (0.02 - 0.23 ), sulfamethoxazole  (0.05 - 0.23), testosterone (< 0.02 - 0.04)

Ismail et al. (2019) Malaysia
Testosterone (0.51 - 2.3), Progesterone (<0.41 - 0.46), Dexamethasone (<1.00 - 1.51), Propranolol (<0.25 - 0.34), Caffeine (0.13 - 

0.33), Diclofenac (<0.47 - 79.89), Chloramphenicol (<0.05 - 0.09), Estrone (<0.56 - 1.95), 17b-estradiol (<5.28 - 31.43), 17a-
ethynylestradiol (<0.30 - 7.67), Bisphenol A (0.19 - 0.47)

Rivera-Jaimes et al. 
(2018) Mexico

Acetaminophen (345 – 4460), Diclofenac (258 – 1398), Ibuprofen ( 184 – 1106), Indomethacin (25 – 362), Naproxen (732 – 4880), 
Salicylic acid (33 – 664), Sulfamethoxazole (76 – 722), Trimethoprim (34 – 120), Atenolol (4 – 32), Bezafibrate (286 – 2100), 

Gemfibrozil (9 – 368), Carbamazepine (8 – 276)

Chafi et al. (2022) Morocco

Acetylsalicylic acid (20 - 351), Paracetamol (1.2 - 220), Diclofenac (15 - 147), Flunixin (2.3 - 55), Ibuprofen (24 - 274), Ketoprofen (30 
- 198), Mefenamic acid (17 - 351), Naproxen (13 - 197), Niflumic acid (10 - 112), Phenylbutazone (13 - 201), Clofibric acid (2.5 - 104), 

Carbamazepine (19 - 221), Metoprolol (1.5 - 41), Propranolol (25 - 55), Chloramphenicol (32 - 178), Florfenicol (3.2 - 165), 
Thiamphenicol (1.1 - 179), Estrone (5 - 277), 17β-Estradiol (21 - 200), 17α-Ethinylestradiol (6 - 89), 2-Phenylphenol (31 - 178), 4-

Phenylphenol (54 - 257), 4-tert-Octylphenol (53 - 368), Nonylphenol (11-200), Bisphenol A (15 - 302), Triclosan (49 - 301)

Bernot et al. (2019) New 
Zealand Caffeine (74 - 77), carbamazepine (9.7 - 26 ), cotinine (7.4 - 24), DEET (5.5 - 510)

Inam et al. (2015) Nigeria

Acetaminophen (BDL - 30.1), bisphenol A (1.6–59.2), caffeine (3.0–32.4), carbamazepine (BDL–0.04), chloramphenicol (BDL–45.2), 
ciprofloxacin (BDL–4.6), DEET (BDL–5.9), diclofenac (BDL–3.67), equilin (BDL–3.9), Erythromycin (BDL–11.4), lincomycin (BDL–
43.8), benzophenone-3 (1.0–1.2), roxithromycin (BDL–25.2), sulfamethoxazole (BDL–2.8), sulfathiazole (BDL–0.7), triclocarban 

(35.6–232.4), triclosan (55.1–297.7),

Ebele et al. (2020) Nigeria

Metformin (<0.5-1760), Acetaminophen (1-12430), Gabapentin (<1-67), Nicotine( <7-9340), Codeine (<2-1780), Sulfamethoxazole 
(<1-3180), Caffeine (<4-1080), Trimethoprim (2-388), Amoxicillin (87-272150), Tramadol (<2-852), Metoprolol (<1-168), Propranolol 

(<1-12), Carbamazepine (<1-342), Hydrocortisone (<3-471), Erythromycin-H2O (<1-275),  DEET (5-1350) Oxazepam (<2-1220),  
Mefloquine HCl (<1-58), Naproxen (<3-2120), Valsartan (<1-3330), Diazepam (<0.3-42), Glyburide (<3-326), Diclofenac (<1-200), 

Ibuprofen (<4-2740), Clotrimazole( <1-618), Meclofenamic acid (<1-2000), Gemfibrozil (<4-552), 

Hu et al. (2021) Nigeria
Metformin (0.090 - 1198.2), acetaminophen (9.38 - 155400), ranitidine (0.4 - 0.46), caffeine (1.99 - 12499), fluconazole (0.07 - 0.19), 
tramadol (0.06 - 0.57), sulphamethoxazole (0.2 - 3348.39), acesulfame (0.12 - 7.89), hydrochlorothiazide (0.33 - 0.45), furosemide 

(0.7 - 0.76) (µg L-1)

Ashfaq et al. (2019) Pakistan

Acetaminophen (22 - 450), ibuprofen (3.2 - 18), ketoprofen (20 - 98), fenoprofen (0.27 - 0.52), diclofenac (0.6 - 2.8 ), antipyrine (0.37 
- 7.8), propyphenazone (0.6 - 0.7), indomethacin (n. d. - 0.3), mefenamic acid (9.7 - 34), naproxen (3.3 - 20), sulfamethoxazole (0.90 

- 1.2), sulfamethazine (n. d. - 3.4), oxytetracycline (n. d. - 29), ofloxacin (15 - 20), ciprofloxacin (26 - 31), norfloxacin (n. d. - 28), 
caffeine (33 - 132), propylparaben (0.96 - 5.6), methylparaben (3.7 - 7.9), benzylparaben (0.28 - 0.38), metoprolol (n. d. - 2.30), 

benzophenone-3 (3.6 - 4.6), acetophenone (n. d. - 27), octocrylene (6.7 - 8.8), fluoxetine (3.3 - 6.4), diazepam (n. d. - 0.26) 
miconazole (n. d. - 0.86), gemfibrozil (n. d. - 0.71), clenbuterol (0.56 - 0.71), atenolol (n. d. - 5.0).

Van et al. (2021) Philippines Caffeine (16.5–11500), Sulfamethoxazole (3.65-2778), Lincomycin (0.17-978), Carbamazepine (6.44-57.4)
Szymczycha et al. 

(2020) Poland caffeine (92.3), sulfamethoxazole (81.9 - 132.2), sulfapyridine (21.7)

Styszko et al. (2021) Poland

Venlafaxine (8.5 - 170), Desvenlafaxine (13 - 590.5), Morphine (2.0 - 29), Codeine (5.0 - 81.5), Dihydrocodeine (1.0 - 3.5), Tramadol 
(50.0 - 468.5), O-desmethyltramadol (91.5 - 636), EDDP (1.0 - 3.0), Methadone (0.5 - 10.5), Cocaine (0.5 - 37.5), Benzoylecgonine 
(1.5 - 33.5), MDMA (0.5 - 102), Creatinine (51.5 - 686), Nicotine (11.0 - 8187.0), Caffeine (84.0 - 29995.5), Cotinine (9.0 - 1365.0), 

1.7-Dimethylxantine (271.5 - 90665.0), Ketamine (1.0 - 4.5), Norketamine (1.0 - 62.5), Temazepam (58.0 - 109.5), Oxazepam (238.0 



Reference Country Detected compounds (concentration detected, ng L-1)
- 2344.0), Ibuprofen (55.7 - 3730.1), Ketoprofen (5.1 - 100.5), Naproxen (51.4 - 1091.9), Diclofenac (123.2 - 1352.6), Irbesartan (4.5 - 
6558.8), Valsartan (222.7 - 2704.4), Bezafibrate (18.9 - 34.5), Atovorstatin (15.0 - 132.6), Triclosan (44.6 - 271.5), Sulfasalazine (14.1 

- 31.2), Fexofenadine (25.1 - 391.4), 1-benzophenone (0.5 - 73.8), 2-benzophenone (1.3 - 5.4), 4-benzophenone (91.2 - 881.0), 
Methylparaben (10.3 - 616.9), Ethylparaben (0.8 - 349.0), Propylparaben (0.9 - 165.7),  Butylparaben (2.1 - 23.6), Bisphenol A (16.3 - 

514.9), E1 (22.7 - 39.1), E2 (5.1 - 16.5)

Paíga et al. (2016) Portugal

Ciprofloxacin (88.7), sulfamethazine (123.0), sulfamethoxazole (43.0), clarithromycin (26.8), azithromycin (29.6), carbamazepine 
(214.0), 10,11-epoxycarbamazepine (44.4), fluoxetine (19.5), citalopram (28.9), venlafaxine (159.0), paroxetine (25.9), trazodone 
(27.6), acetaminophen (527.0), ibuprofen (1317.0), hydroxy ibuprofen (317.0), diclofenac (38.0), naproxen (260.0), salicylic acid 

(294.0), ketoprofen (75.3)

Fernandes et al. (2020) Portugal
Azithromycin (221.0 - 2,819), carbamazepine (< LOQ - 354.0), ciprofloxacin (334.7 - 343.3), citalopram (< 0.5 - 67.9), clarithromycin 

(76.6 - 269.0), diazepam (< LOQ), fluoxetine (1.9 - 83.3), moxifloxacin (< LOQ), ofloxacin (106.0 - 134.0), sertraline (1.6 - 9.2), 
trimethoprim (105.7 - 114.3), venlafaxine (33.3 - 641.0)

Palma et al. (2020) Portugal

Acetaminophen (5.2 - 699.6), atenolol (16.5 - 307.4), bezafibrate (0.5 - 1672.4), carbamazepine (6.9 - 3235.0), clarithromycin (4.0 - 
306.3), codeine (6.0 - 131.9), diazepam (0.8 - 4.7), diclofenac  (18.0 - 4806.0), fenofibrate (1.9 - 30.5), furosemide (5.5 - 6894.0), 

gemfibrozil (4.6 - 428.6), hydrochlorothiazide (49.9 - 2726.0), ibuprofen (72.1 - 3161.0), indomethacin (5.4 - 124.0), ketoprofen (12.9 - 
321.4), lorazepam (27.1 - 140.7), metoprolol (1.6 - 333.2), naproxen (9.1 - 2868.0), ofloxacin (27.9 - 115.2), paroxetine (60.6 - 110.9), 

propranolol (46.7 - 188.0), propyphenazone (568.0), sotalol (3.4 - 656.8), sulfadiazine (18.5 - 75.24), sulfamethazine (3.6 - 156.2), 
sulfamethoxazole (1.7 - 204.3), trimethoprim (3.1 - 38.4)

Homem et al. (2022) Portugal

limonene (5.5 - 141.7), linalool (12.4 - 271.2), citronellol (12.7 - 200.2), geraniol (13.6 - 290.9), methyleugenol (0.7 - 3.2), α-isomethyl 
ionone (1.2 - 78.7), lilial (2.5 - 25.3), hexylcinnamaldehyde (5.5 - 14.4), benzyl benzoate (5.7 - 26.7), benzyl salicylate (3.4 - 35.4), 
cashmeran (1.0 - 104.4), celestolide (0.2 - 2.4), phantolide (0.1), galaxolide (5.0 - 379.2), tonalide (1.0 - 60.6), musk ketone (4.2 - 
78.2),  2-ethylhexyl salicylate (1.0 - 26.9), homosalate (1.1 - 43.3), benzophenone-3 (10.2 - 254.1), 4-methylbenzylidene camphor 

(5.9), 2-ethylhexylmethoxycinnamate (0.7 - 8.8), octocrylene (9.5 - 128.6)

Chiriac et al. (2021) Romania

2,3,4-trihydroxybenzophenone (6.46 - 824), 4-hydroxybenzophenone (1.46 - 27.32), 2,4-dihydroxybenzophenone (5.22-600), 2,3,4-
 - t.rihydroxybenzophenone (6.46 - 824), 2-hydroxy-4-methoxy-benzophenone (54.5 - 5702.5),  2-hydroxy-4-methoxy-4’-

methylbenzophenone (0.17 - 6.95), Homosalate (23.8 - 1286.1), Ethylhexyl salicylate (53.1 - 1261.7), Benzyl salicylate (44.5 - 365),  
Bisphenol A (20.1 - 2901), Bisphenol E (6.63 - 99.9), Bisphenol F (3.1 - 19.7), Bisphenol S (0.43 - 9.78), 4-hydroxyacetophenone 

(0.52 - 6.63)

Pico et al. (2020) Saudi 
Arabia

Acetaminophen (105.1 - 3069.1), alprazolam (265.3 - 389.4), atenolol (108.0 - 327.0), atorvastatin (225.1 - 474.7), bisphenol A 
(1990.1 - 484.9), butylparaben (35.5 - 65.2), caffeine (230.3 20663.5), clofibric acid (0.01 - 1.5), codeine (0.01 - 22.5), diclofenac 

(32.9 - 1390.0), ethylparaben (0.02 - 6.2), etoricoxib (376.7 474.0), ibuprofen (157.3 - 2407.0), lorazepam (415.2 - 506.7), metformin 
(2.0 267.0), methylparaben (2.3 - 27.4), naproxen (0.02 - 142.9), ofloxacin (148.0 - 610.6), propylparaben (0.02 - 12.5), salicylic acid 

(10.5 - 129.2), tramadol (289.9 - 353.5), triclocarban (10.2 - 32.0), triclosan (5.0 - 33.5), trimethoprim (0.02 - 586.2)

Niemi et al. (2022) Scotland paracetamol (34 - 658), ibuprofen (1 - 697), diclofenac (6 - 324), clarithromycin (158), trimethoprim (43 - 505), carbamazepine (1 - 
222)

Matongo et al. (2015) South 
Africa

Caffeine (1100. - 33200.0), acetaminophen (999.0 - 1740.0), trimethoprim (n. d. - 290.0), sulfamethoxazole (1220.0 - 5320), 
erythromycin (60.0 - 2480.0), clozapine (2180.0 - 8890.0), carbamazepine (130.0 - 3240.0), sulfamethazine (1020.0 - 1090.0), 

ibuprofen (4700.0 - 84600.0)

Wood et al. (2015) South 
Africa

Zalcitabine (8.4 - 71.3), Tenofovir (145 - 243), Lamivudine (94.5 - 242), Didanosine (54.0 - 54.1), Stavudine (102 - 778), Caffeine 
(40.7 - 927), Zidovudine (51.7 - 973), Nevirapine (130 - 1480), Lopinavir (130 - 305)



Reference Country Detected compounds (concentration detected, ng L-1)
Agunbiade and Moodley 

(2016)
South 
Africa

Ampicillin (3211.0 - 5509.0), aspirin (13708.0 - 25345.0), bezafibrate (3.1 - 233.0), ciprofloxacin (2399.0 - 14331.0), diclofenac (600.0 
- 8174.0), ibuprofen (445.0 - 689.0), ketoprofen (390.0 - 437.0), nalidixic acid (12484.0 - 23504.0)

Kim et al. (2017) South 
Korea

Acetaminophen (14.4 - 48.0), atenolol (26.8 - 85.7), caffeine (55 - 1231), carbamazepine (3.9 - 38.6), ciprofloxacin (0.8 - 1.5), 
crotamiton (2.6 - 10.5), enrofloxacin (0.3 - 0.9), erythromycin (0.2 - 1.02), fenbendazole (0.5 - 11.6), fenbendazole-SO (2.8 - 12.8), 

fenbendazole (0.5 - 11.6), fenbendazole-SO (2.8 - 12.8), lincomycin (14.8 - 438), norfloxacin (0.5 - 3.04), ofloxacin (2.7 - 54.5), 
praziquantel (0.3 - 22.7), propranolol (5.2 - 11.9), sulfamethoxazole (2.1 - 2.2), sulfadiazine (0.2 - 5.7), sulfathiazole (1.5 - 126), 

spiramycin (5.7 - 7.2), thiabendazole (0.3 - 4.5), trimethoprim (0.9 - 13.3)

Mhuka et al. (2020) South 
Korea

Amitriptyline (1.16 - 2.272), Bufexamac (3.188 ), Caffeine (4.098 – 7718), Carbamazepine (8.774 - 240.7), Ciprofloxacin (< 10730), 
Clarithromycin (0.982 - 10.44), Desipramine (< 27), Dexamethasone (<189), Diclofenac (5.642 - 81.98), Diethylstilbestrol (249.1 - 

368.4), Efavirenz (116.7 - 514.6), Enalapril (1.53 - 2.891), Enrofloxacin (< 241), Erythromycin (6.59 - 9.71), Estradiol (134.7 - 931.1), 
Estriol (81.3 - 546.0), Estrone( 7.124 - 63.04), Famciclovir (3.107 - 8.69), Fenoprofen (67.98 - 418.1), Fluconazole (10.67 - 200.8), 

Flumequine (0.932), Gabapentin (2.061 - 18.62), Gemfibrozil (8.505 - 545.2), Ibuprofen (1548 – 12812), Ifosfamide (1.15), 
Indomethacin (4.403 - 8.555), Isoniazid (3.638 - 5.873), Ketoprofen (8.853 - 9.307), Lamivudine (8.912 - 10.38), Lidocaine (1.292 - 

112.4), Medroxyprogesterone (6.71 - 9.82), Mefenamic acid (2.239 - 91.15), Mestranol (19.55 - 81.59), Methylparaben (4.376 - 
110.0), Metoprolol (0.11 - 0.22), Naproxen (30.33 - 486.9), Nevirapine (7.332 - 10.99), Norfloxacin (<176000), Ofloxacin (4.65 - 

30.70), Paracetamol (323.0 – 1683), Paraxanthine (204.7 – 2907), Penciclovir (18.66 - 33.94), Phenacetin (2.17 - 2.75), Pindolol (37), 
Prednisolone (25.27 - 36.12), Procaine (1.55), Progesterone (2.20 - 3.59), Ractopamine (<35), Ritonavir (5 - 58.84), Salbutamol (0.94 

- 1.33), Salicylamide (26.37 - 40.81), Sulfadimethoxine (0.86 - 1.83), Sulfadoxine (0.72), Sulfamethazine (1.77 - 4.89), 
Sulfamethoxazole (52.97 - 297.4), Sulfanilamide (ILOQ), Sulfapyridine (1.15), Terbutaline (<53), Testosterone (2.38), Thiabendazole 
( <27), Tonalide (3.54 - 7.45), Tramadol (6.056 - 40.38), Triclocarban (3.494 - 28.99), Triclosan (8.98 - 11.52), Trimethoprim (6.9011 - 

171.3), Valsartan (54.01 - 322.1), Venlafaxine (0.972 - 5.14)

Dehm et al. (2021) South 
Pacific

Donepezil (0.61 – 180), Memantine (0.72 – 23), Alfuzosin (0.10 – 110), Irbesartan (0.52 – 62), Telmisartan (1.1 – 120), Cilazapril (2.0 
- 4.6), Finasteride (11 – 65), Flutamide (6.5), Flecainide (0.10 - 7.5), Trimethoprim (0.13 – 230), Ciprofloxacin (11 – 170), 

Sulfamethoxazol (5.5 – 760), Clarithromycine (2.4 - 6.3), Clindamycine (1.3 – 51), Biperiden (0.11 – 29), Orphenadrine (0.10 – 16), 
Clomipramine (0.54 – 480), Bupropion (0.10 - 1.8), Paroxetine (11 – 370), Amytriptyline (5.4 – 180), Mianserin (1.0 – 120), Sertraline 

(12 – 140), Duloxetine (1.0 - 2.4), Mirtazapine (12 – 43), Maprotiline (6.6 – 12), Citalopram (7.0 – 85), Venlafaxine (5.7 - 8.4), 
Repaglinide (0.52 – 89), Glibenclamide (18 – 45), Glimepiride (13 – 55), Loperamide (0.65 – 150), Carbamazepin (1.0 – 190), 

Clonazepam (5.1 – 17), Tamoxifen (5.3 – 140), Clotrimazol (1.0 – 95), Ketoconazole (10 – 620), Fluconazole (0.51 – 22), Miconazole 
(75), Hydroxyzine (0.58 – 37), Desloratidin (0.58 – 40), Diphenhydramine (0.05 - 2.8), Fexofenadine (5.2 – 77), Clemastine (0.74 – 

49), Cyproheptadine (5.3 – 15), Promethazine (1 – 11), Meclozine (11), Codeine (0.50 – 130), Pizotifen (0.5 – 66), Paracetamol (10 – 
630), Diclofenac (11 – 66), Fenofibrate (54), Risperidone (0.10 – 32), Haloperidol (0.11 – 34), Chlorpromazine (5.5 – 41), Flupentixol 
(5.3 – 370), Chlorprothixene (11 – 51), Levomepromazine (55), Oxazepam (1.0 – 11), Flunitrazepam (20 – 94), Alprazolam (10 – 29), 

Zolpidem (0.78 - 2.6), Sotalol (0.54 – 160), Bisoprolol (0.10 – 30), Atenolol (5.1 – 260),  Metoprolol (5.3 – 260), Diltiazem (1.7), 
Budesonide (10 – 190), Bromocriptine (8.8 – 130), Atracurium (0.51 - 1.1), Naloxone (1.0 – 250), Atorvastatin (12 – 110), 

Rosuvastatin (13 – 29)

Carmona et al. (2014) Spain Bezafibrate, bisphenol A, butylparaben, clofibric acid, chloramphenicol, diclofenac, ethylparaben, flufenamic acid, gemfibrozil, 
ibuprofen, indomethacin, methylparaben, naproxen, propylparaben, salicylic acid, THCCOOH, thiamphenicol, triclocarban, warfarin

Gorga et al. (2015) Spain
Estradiol (0.6 - 7.8), estrone (1.2 - 7.3), estriol (3.0 - 5.7), ethinylestradiol (2.2), triclocarban (1.9 - 3.4), triclosan (1.7 - 19.0), 

methylparaben (1.4 - 142.0), ethylparaben (8.8 - 49.0), propylparaben (0.5 - 26.0), benzylparaben (0.6 - 7.3), bisphenol A (6.8 - 
649.0), octylphenol (1.4 - 85.0), nonylphenol (42.0 - 391.0), caffeine (7.0 - 3227.0)

Ruhí et al. (2016) Spain Diclofenac (29.1), ibuprofen (192.6), 1-OH-Ibuprofen (68.7), bezafibrate (7.2), gemfibrozil (285.7), hydrochlorothiazide (311.1), 
carbamazepine (23.6), venlafaxine (13.8), sulfamethoxazole (23.2), TBEP (65.3)



Reference Country Detected compounds (concentration detected, ng L-1)

Carmona et al. (2017) Spain

Bisfenol A (41.0), diclofenac (33.0), gemfibrozil (34.0), ibuprofen (153.0), methylparaben (24.0), naproxen (36.0), propylparaben 
(12.0), butylparaben (5.0), THC (32.0), warfarin (54.0), 4-epitetracycline (18.0), alprazolam (739.0), allopurinol (13.0), azithromycin 

(12.0), carbamazepine (29.0), ciprofloxacin (214.0), clarithromycin (15.0), chloramphenicol (68.0), etoricoxib (21.0), metformin (13.0), 
metoprolol (17.0), ofloxacin (61.0), acetaminophen (177.0), propranolol (15.0), salicylic acid (22.0), sulfamethoxazole (20.0), 

telmisartan (361.0), thiamphenicol (10.0), trimethoprim (73.0), tetracycline (10.0), vildagliptin (461.0) 
Ccanccapa-Cartagena 

et al. (2019) Spain Atorvastatin (19.1 - 349.5), caffeine (4.9 - 161.5), carbamazepine (121.3 - 1196.0), eprosartan (161.6 - 1967.0), ketoprofen (22.1 - 
686.5), lidocaine (209.5 - 2407.0), trimethoprim (145.4 - 2569.5)

Sadutto et al. (2020) Spain
Alprazolam, Bezafibrate, Bisphenol A, butylparaben, indomethacin, codeine, Atorvastatin, caffeine, clofibric acid, chloramphenicol, 

diclofenac, etoricoxib, ethylparaben, flufenamic acid, furosemide, ibuprofen (452), lorazepam, metformin, methylparaben, naproxen, 
propylparaben, salicylic acid (971), thiamphenicol, tramadol, triclosan, warfarin

Sadutto et al. (2021) Spain

alprazolam (2 - 10), atenolol (52 - 320), atorvastatin (1 - 21), bezafibrate (1 - 79), bisphenol A (12 - 20), butylparaben (40 - 71), 
caffeine (11 - 668), Chloramphenicol (39 - 50), clofibric acid (75 - 80), codeine (7 - 154),  diclofenac (30 - 169), enalapril (4 - 8), 

ethylparaben (65 - 82), Etoricoxib (1 - 25), Flufenamic Acid (1 - 195), Furosemide (48 - 115), ibuprofen (20 - 217), Indomethacin (24 - 
56), Lorazepam (1 - 88), Metformin (2 - 375), Methylparaben (72 - 107), naproxen (86 - 225), paracetamol (5 - 168); propylparaben 
(35 - 13), salicylic acid (75 - 858), Thiamphenicol (1 - 35), tramadol (1 - 695), triclocarban (1 - 15), triclosan (15 - 72),  warfarin (45 - 

70)

Solaun et al. (2021) Spain

Diclofenac (103), 17β-estradiol (1.15), 17α-ethinylestradiol (<1), Estrone (0.242), 2,6-ditert-butyl-4-methylphenol (2370), 2-ethylhexyl 
4-Methoxycinnamate (1520), Erythromycin (32.7), Clarithromycin (176), Azithromycin (0.5 - 649), Ciprofloxacin (1.67 - 236), 

Methiocarb (<16.5), Imidacloprid (46.9), Thiacloprid (2.4), Thiamethoxam (1.6), Clothianidin (<5), Acetamiprid (9.1), Oxadiazon (3.1), 
Triallate (11.1), Metaflumizone (<3.3)

Guruge et al. (2019) Sri Lankan

Diclofenac (< 0.4 - 14.3), indomethacin (< 0.5 - 3.2), mefenamic acid (< 0.2 - 95.0), ibuprofen (< 1.1 - 84.0), fenofibric acid (< 0.3 - 
14.5), gemfibrozil (< 0.05 - 25.6), atorvastatin (< 0.3 - 1.0), diltiazem (< 0.1 - 1.2), propranolol (< 0.4 - 2.6), losartan (< 0.2 - 93.0), 

chlorpheniramine (< 0.7 - 12.2), cetirizine (< 0.3 - 46.0), warfarin (< 0.1 - 1.2), carbamazepine (<0.1 - 71.2), phenytoin (< 0.2 - 79.0), 
tramadol (< 0.1 - 40.8), lorazepam (< 0.1 - 1.3), diazepam (< 0.1 - 1.4), sulfapyridine (<0.1 - 11.2), sulfamethoxazole (< 0.1 - 0.7), 

trimethoprim (0.1 - 4.2), erythromycin (< 0.3 - 21.6), clarithromycin (< 0.1 - 119.0), chloramphenicol (< 0.1 - 7.3), ciprofloxacin (< 0.4 - 
36.2), triclocarban (< 0.4 - 41.0), triclosan (< 2.2 - 2.9), methylparaben (< 1.9 - 9.6), ethylparaben (< 0.5 - 5.6), DEET (< 2.2 - 202.0)

Golovko et al. (2020) Sweden

Carbamazepine (2.8 - 21), DEET (0.58 - 3.3), Tolyltriazole (10- 42, Bicalutamide (1.4 - 7.2), Caffeine (5.9 - 12), Lamotrigine (4.8 - 
97), Metoprolol (1.1 - 9.9), Fexofenadine (1,6 - 3.6), Tramadol(1 - 18), Citalopram (0.16 - 1.2), Oxazepam (1.9 - 5), Lidocaine (1.9 - 

14), TBEP (0.9 - 8.3),  Cetirizine (0.12 - 8.4),  Propranolol (< 0.021 - 0.46), Atenolol (1 - 1.9), Methylparaben (0.48 - 0.85), Bisoprolol 
(0.47 - 0.62), Venlafaxine (5.1 - 5.6), Sulisobenzone (0.76 - 5.9), Diazepam (0.048 - 0.089), Mirtazapine (0.59 - 0.69), Pyrimethamine 
(0.026 - 0.038), Propylparaben (0.092 - 0.19), DMDEE (0.29 - 0.33), Diclofenac (3.2 3.6), Furosemide (2.6 - 6.5), Irbesartan (0.34 - 

0.37), Losartan (4.5 - 4.9), Clozapine (<0.025 - 0.045)

Malnes et al. (2022) Sweden

Desvenlafaxine (11 - 150), Fexofenadine (7.8 - 200), Carbamazepine (5 - 91), Caffeine (4.3 - 880), Nicotine (3.6 - 36), DEET (1.2 - 
32), Metoprolol (22 - 400), Lidocaine (3.9 - 67), Cetirizine (2.9 - 63), Metformin (2.6 - 120), Lamotrigine (19 - 230), Fluconazole (2.7 - 
37) Hydrochlorothiazide (15 - 400) Tramadol (14 - 290), Tolytriazole (15 - 750) Losartan (27 - 460), Oxazepam (5.9 - 67) Diclofenac 

(18 - 200), Atenolol (7.1 - 120), Sulisobenzone (27 - 420), Citalopram (1.8 - 45), Clindamycin (1.6 - 17), Venlafaxine (23 - 260), 
Methylparaben (5.2 - 19), Trimethoprim (1.9 - 120), Propranolol (1.6 - 41), Mirtazapine (1.5 - 30), Propylparaben (1.5 - 5.7), Valsartan 

(5.4 - 78), Irbesartan (2.9 - 60), Salicylic acid (1.4 - 7.3), Codeine (3.5 - 180)Bisoprolol (3.4 - 37), Acetaminophen (27 - 340), 
Sulfamethoxazole (5.6 - 50), Oxycodone (0.77 - 16), Climbazole (0.36 - 65), Memantine (1.5 - 8.4), Sotalol (5 - 110), Bezafibrate (1.9 

- 18), Panthenol (0.93 - 6.1), Clozapine (1.7 - 44), Clarithromycin (1.3 - 130), Mefenamic acid (2.2 - 13), Atorvastatin (0.65 - 12), 
Primidone (8.5 - 230), Ricinoleic acid (6 - 24), Amitriptyline (3.9 - 54), Diltiazem (0.64 - 40), Norsertraline (38 - 130), Metronidazole (2 
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- 16), Chlorzoxazone (1.1 - 100), Omeprazole (0.36 - 2.1), Furosemide (28 - 160), Erythromycin (1.4 - 20), Benzophenone-3 (0.74 - 

2.6), Ifosfamide (0.4 - 2.9), Thiabendazole (0.26 - 0.62), Daidzein (4.4 - 16), Chloramphenicol (2.3 - 260), Ramipril (0.27 - 3.5), 
Sertraline (4 - 20), Diazepam (0.26 - 140), Azithromycin (0.82 - 8.3), Paroxetine (0.42 - 210), Loperamide (0.28 - 0.72), Salbutamol 

(1.9 - 8.8), Simvastatin (2.1 - 11), Carazolol (1.3 - 3.4), Terbutaline (0.18 - 0.39), Meclofenamic acid (31), Ethylparaben (17)

Korkmaz et al. (2022) Turkey 
Diclofenac (<28 - 1300), fenoprofen (<18 - 1320), ketoprofen (<33 - 370), naproxen (<21 - 340), ibuprofen (<15 - 2130), 

carbamazepine (<38 - 1840), genfibrozil (<16 - 9710), clorfibric acid (<53 - 2090), estrone (<48 - 2090), 17β-Estradiol (<16 - 3890), 
17α-Ethynylestradiol (<10 - 3550)

Dalahmeh et al. (2020) Uganda
Atenolol (40 - 151), carbamazepine (106 -155), cetirizine (16), codeine (31), diclofenac (123 - 153), furosemide (137 - 337), 

gemfibrozil (491), hydrochlorothiazide (139), lidocaine (15 - 48), losartan (95 - 111), pyrimethamine (4 - 22), salbutamol (8.1 - 20.9), 
sulfamethoxazole (2460 - 2500), trimethoprim (4630), Venlafaxine (41.5)

Nantaba et al. (2020) Uganda

Trimethoprim (1.1 - 89), Sulfamethoxazole (0.8 - 5600), Sulfamethazine (2.4 - 50), Sulfacetamide (0.8 - 13), Oxytetracycline (17 - 
300), Tetracycline (2.7 - 70), Erythromycin (10 - 66), Azithromycin (14 - 60), Ciprofloxacin (2.0 - 41), Levofloxacin (1.8 - 29), 

Norfloxacin (1.9 - 26), Enoxacin (5.9 - 51), Ibuprofen (5.9 -780), Diclofenac (1.8 - 160), Acetaminophen (1.6 - 27), Carbamazepine 
(4.8 - 72), Atenolol (24 - 380), Metoprolol (0.4 - 21)

Griffero et al. (2019) Uruguay

Acetaminophen (22 - 450), ibuprofen (3.2 - 18), ketoprofen (20 - 98), fenoprofen (0.27 - 0.52), diclofenac (0.6 - 2.8 ), antipyrine (0.37 
- 7.8), propyphenazone (0.6 - 0.7), indomethacin (n. d. - 0.3), mefenamic acid (9.7 - 34), naproxen (3.3 - 20), sulfamethoxazole (0.90 

- 1.2), sulfamethazine (n. d. - 3.4), oxytetracycline (n. d. - 29), ofloxacin (15 - 20), ciprofloxacin (26 - 31), norfloxacin (n. d. - 28), 
caffeine (33 - 132), propylparaben (0.96 - 5.6), methylparaben (3.7 - 7.9), benzylparaben (0.28 - 0.38), metoprolol (n. d. - 2.30), 

benzophenone-3 (3.6 - 4.6), acetophenone (n. d. - 27), octocrylene (6.7 - 8.8), fluoxetine (3.3 - 6.4), diazepam (n. d. - 0.26) 
miconazole (n. d. - 0.86), gemfibrozil (n. d. - 0.71), clenbuterol (0.56 - 0.71), atenolol (n. d. - 5.0).

Fairbairn et al. (2015) USA Acetaminophen (0.99 - 7.0), acetochlor (1.2 - 180.0), atrazine (1.8- 390.0), caffeine (0.84 - 250.0), carbamazepine (0.3 - 150.0), 
daidzein (0.54 - 3.1), DEET (7.2 - 110.0), genistein (14.0 - 69.0), metolachlor (1.2 - 100.0), sulfamethoxazole (n. d. - 8.5)

Panthi et al. (2019) USA
azithromycin (0.4 - 1932.8), caffeine (6.1 - 67716.9), ciprofloxacin (0.4 - 1535.6), erythromycin (n. d.), A(n. d.), linezoid (0.3 - 193.4), 
oxacillin (0.8 - 99.7), Oxolinic acid (0.6 - 771.6), penicillin G (5.0 - 23.3), pipemidic Acid (0.4 - 82.7), sulfamethoxazole (0.5 - 2061.0), 

triclocarban (14.5 - 3490.6), tetracycline (3.1 - 107.5), trifluralin (2.6 - 107.5), vancomycin (0.3 - 1760.2

Deere et al. (2020) USA

1,7-Dimethylxanthine (976), 10-hydroxy-amitriptyline (1090), 17 alpha-Estradiol (69.6), 17 alpha-Ethinyl-Estradiol (53.7), 17 beta-
Estradiol (87.8), 2-Hydroxy-ibuprofen (12,400), Acetaminophen (715), Albuterol(28.8), Alprazolam (39.9), Amitriptyline (1740), 

Amlodipine (707), Amphetamine (565), Androstenedione (1700), Atenolol (1300), Atorvastatin (544), Azithromycin (4800), 
Benzoylecgonine (60.6), Bisphenol A (41,200), Caffeine (12,200), Carbamazepine (2300), Cimetidine (85.7), Citalopram (8010), 
Clarithromycin (249), Clotrimazole (17.9), Cocaine (259), Codeine (503), Cotinine (924),DEET (238,000), Dehydronifedipine  (6), 

Desmethyldiltiazem (642), Diazepam (37.9), Diltiazem (829), Diphenhydramine (4110), Drospirenone (504), Enalapril (29), 
Enrofloxacin (7.3), Equilenin(56.6), Erythromycin-H2O (1880), Estrone (726), Fluoxetine (2080), Furosemide (7270), Gemfibrozil 

(8970), Glipizide(194), Glyburide (20.5), Hydrochlorothiazide (4870), Hydrocodone (449), Ibuprofen (36,000), Meprobamate (548), 
Mestranol (118), Metformin (429), Metoprolol (13,100), Naproxen (60,100), Norfluoxetine (700), Norverapamil (171), Ofloxacin (106), 

Oxazepam (233), Paroxetine (688), Promethazine (37.8), Propoxyphene (9.4), Propranolol (5990), Ranitidine (310), Rosuvastatin 
(2940), Sertraline (4210), Sulfadiazine (10.7), Sulfamethizole (4.2), Sulfamethoxazole (1770), Tamoxifen (2.7), Testosterone (204), 

Theophylline (1030), Thiabendazole (149), Triclocarban (313), Triclosan (1830), Trimethoprim (8510), Venlafaxine (17,000), 
Verapamil (1800), Warfarin (21.8), 
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Sharma and Hanigan 
(2021) USA Caffeine (1.19 - 49.63), Carbamazepine (1.02 - 122.52), DEET (8.81 - 150.28), DPH (0.25 - 2.80), Fluoxetine (0.60 - 14.18), 

Meprobamate (1.60 - 182.85), Primidone (18.2 - 3932.2), Sulfamethoxazole (2.51 - 323.39), Trimethoprim (0.1 - 2212.47)

Brunelle et al. (2022) USA
acetyl-sulfamethoxazole (3.9 - 4.0), bupropion (0.6 - 2.2), caffeine (50.8 - 106), carbamazepine (1.0 - 4.8), citalopram (1.5 - 3.8), 

desvenlafaxine (3.5 - 11.8), iopamidol (37.7 - 96.1), lamotrigine (23.0 - 38.1), sertraline (0.6 - 0.7), trimethoprim (3.4), venlafaxine (1.8 
- 5.2)

Kullberg et al. (2022) USA Amphetamine (2 - 236), Caffeine (2 - 21), 1,7-Dimethylxanthine (2 - 23), Acetaminophen (8), Sulfachloropyridazine (7), Cotinine (2)

Ngo et al. (2021) Vietnam

Lincomycin (0.30 – 24.9), Sulfamethoxazole (6.3 – 66.6), Griseofulvin (2.2 – 2.9), Trimethoprim (3 – 6.1), 2-Quinoxalinecarboxylic 
acid (0.8 – 6), Sulfamonomethoxine (2.4 – 6.2), Sulfadimethoxine (1.5 – 4.3), Tiamulin (0.004 – 0.9), Roxithromycin (0.31 – 0.36), 

Sulfamerazine (0.38 – 0.47), Tylosin (0.19 - 0.75), Sulfadimidine(39.2), Tetracycline (0.29), Ciprofloxacin (0.78), Erythromycin (0.16), 
Diclofenac (1.1 – 1.4), Mefenamic acid (0.5 – 1.1), Acetaminophen (11.4 – 34.4), Antipyrine (0.8 – 1.03), Isopropylantipyrine *0.18), 

Indometacin (0.31), Crotamiton (0.5 – 14.7), Metoprolol (0.4 – 0.41), Propranolol (0.3 – 0.31), Atenolol (0.57), Primidone (1.2 – 2.95), 
Carbamazepine (0.3 – 2.62), Bezafibrate (0.4), Cyclophosphamide (0.92), Dipyridamole (<LOQ – 0.25), Theophylline (2.2 – 8.8), 

Caffeine (46.34 – 444), Sulpiride(0.08 – 0.8), Pirenzepine (0.3 – 0.4), DEET (9.7 – 11.4), 

Table S2. PPCPs (name and concentration - ng g-1) detected in sediment samples from different countries reported in papers published from 2014 to 2022

Reference Country Detected compounds (concentration detected, ng g-1)
Beretta et al. 

(2014) Brazil Caffeine (0.3 - 23.4), carbamazepine (0.1 - 4.8), ibuprofen (0.8 - 18.8), diclofenac (0.3 - 1.1), galaxolide (3.0 - 52.5), tonalide (3.1 - 
27.9), atenolol (0.5 - 9.8), diazepam (0.4 - 0.7), erythromycin (0.1 - 2.3)

Sousa et al. (2015) Brazil Triclosan (3.53 - 176), atenolol (8.98–13.8), caffeine (2.22–41.0) and propranolol (3.73–28.5)
Mizukawa et al. 

(2017) Brazil BP3 (6 - 51), BP1 (13 - 62), 4HB (26.4), 4MBC (38 - 49), EHMC (5 - 167), EtPABA (43 - 152), OC (10 - 322), BZT (14 - 630)

Santos et al. 
(2018) Brazil 17-α ethynylestradiol (< 5.0 - 15.9 / > 1.0), 4-nonylphenol (10.4 - 72.5 / > 1.0), 4-t-octylphenol (< 25.0 - 49.2 / < 0.1), bisphenol A 

(< 5.0 - 7.1 / > 1.0), estrone (< 5.0 - 7.6 / 0.1 < RQ < 1), methyl triclosan (2.2 - 4.8 / n. a.), triclosan (1.1 - 5.3 / 0.1<RQ<1),



Chaves et al. 
(2020) Brazil Albendazole (< 1 - 13), avobenzone (< 13 - 51), benzophenone-3 (< 3 - 15), caffeine (6 - 20), ketoconazole (< 5 - 277), 

mebendazole (< 5 - 14), nifedipine (1 - 75), nimesulide (< 3), propranolol (2), triclosan (< 50 - 137), triclocarban (< 1 - 1318)
Comtois-Marotte et 

al. (2017) Canada  caffeine (27205 / 208 / < 1.1), bisfenol-A (593.0 / 60.0 / 15.0),  cholesterol (3168.0 / 85.0 / 193.0), coprostan-3-ol (3684.0 / 29.0 / 
15.0)

Krogh et al. (2017) Canada warfarin (45.0), caffeine (110.0), acetaminophen (55.7), dehydronifedipin (6.0), azithromycin (1.0), carbamazepine (50.0), 
ciprofloxacin (16.0)

Peng et al. (2017) China
4-nonylphenol (10.9 - 14400.0), 4-tertoctylphenol (31.3 - 261.0), bisphenol A (2.5 - 433.0), triclocarban (1.8 - 3440.0), triclosan 
(0.8 - 689.0), galaxolide (190.0 - 1480.0), tonalide (30.7 - 235.0), musk xylene (8.8 - 376.0), clofibric acid (0.2 - 0.8), naproxen 

(0.4), diclofenac (0.4 - 10.6), indomethacin (3.0), ibuprofen (0.4 - 3.2)

Xie et al. (2017) China
Erythromycin (2.8), ofloxacin (17.0), norfloxacin (13.0), ciprofloxacin (11.0), tetracycline (79.4), sulfamethoxazole (26.5), 

sulfamerazine (1.1), sulfadiazine (4.3). ibuprofen (10.5), diclofenac (3.7), naproxen (2.8), sertraline (3.3), clofibric acid 4.3), 
roxithromycin (15.4), carbamazepine (6.5), propranolol (7.5), 17b-estradiol(3.3), 17a-ethynylestradiol (7.0)

Li et al. (2018) China

Sulfadiazine (5.2 - 87.0), sulfapyridine (1.1 - 126.0), sulfathiazole (37.0 - 149), trimethoprim (0.3 - 210.0), sulfamerazine (0.8 - 
198.0 ), sulfamethazine (0.9 - 248.0), sulfamethoxazole (0.4 - 219.0), tetracycline (5.8 - 206.0), oxytetracycline (0.3 - 196.0), 

isochlortetracycline (2.2 - 23.2), ciprofloxacin (0.1 - 197.0), norfloxacin (3.4 - 1120.0), flumequine (21.5 - 97.5), spectinomycin (2.5 
- 340.0), streptomycin sulfate (42.4 - 204.0), erythromycin (0.3 - 62.4), anhydroerythromycin (1.5 - 385.0), clarithromycin (6.8 - 

25.8), roxithromycin (45.2 - 141.0), amoxicillin (1.3 - 6.0), ampicillin (2.9 - 3.9), cephalexin (1.8 - 3.3), cefotaxime sodium salt (2.2 - 
18.5), penicillin-G (197.0), thiamphenicol (0.2 - 216.0), chloramphenicol (17.6 - 58.1)

Zhang et al. (2018) China
Sulfamethazine (0.3), sulfamethoxazole (1.6 - 25.0), trimethoprim (0.1 - 2.8), norfloxacin (1.8 - 52.5), ciprofloxacin (0.4 - 4.3), 
enrofluxacin (0.3 - 25.4), ofloxacin (0.5 - 1.6), clarithromycin (0.02 - 0.2), erythromycin (0.4 - 0.5), chloramphenicol (< 0.75), 

azithromycin (0.2 - 1.3)

Yao et al. (2018) China DEET (1.0 - 2.8), methylparaben (3.1 - 40.3), ethylparaben (0.1 - 0.3), propylparaben (0.1 - 1.1), triclocarban ( 0.2 - 667.0), 
triclosan ( 0.2 - 45.5).

Chen et al. (2018) China Ciprofloxacin (2.0 - 230.0), enrofloxacin (6.8 - 44.0), erythromycin (< 0.3), norfloxacin (2.3 - 36.0), ofloxacin (1.6 - 2.0), 
sulfamethazine (< 0.1 - 0.5), trimethoprim (0.1 - 2.5)

Hanna et al. (2018) China Ciprofloxacin (0.2 - 22), enrofloxacin (0.2 - 24), Levofloxacin (0.8 - 3), Norfloxacin (0.1 - 2.2), chloranphenicol (1 - 1.5)

He et al. (2018) China

Ciprofloxacin (3.3 - 10.4), enrofloxacin, (1 - 8.4), amoxicillin (25.1 - 63.8), erythromycin (1.4 - 10), ofloxacin (9.6 - 15.1), florfenicol 
(1.7 - 8.9), ibuprofen (1.7 - 8.9), lincomycin (7.8 - 20.6), acetaminophen (25.2 -  95), diclofenac (0.6 - 2.7), caffeine (5 - 

17.3),estrone (16.7 - 63.7), estradiol (53.8 - 246.8), estriol (27.3 - 109.7), triclosan (458.1 - 745.9), methylparaben (0.5 - 21), 
methyltriclosan (13.2 - 40.4)

Xie et al. (2019) China Trimethoprim (0.2), norfloxacin (2.2), ofloxacin (0.4), erythromycin (0.04), ibuprofen (0.002), ketoprofen (11.0), diclofenac acid 
0.005), diphenhydramine (0.3), triclosan (0.02), triclocarban (1.4), bisphenol A (1.7),

Cao et al. (2020) China
Clofibric acid (0.1 - 1.0), diclofenac (0.4 - 108.6), ibuprofen (< 0.2 - 17.4), ketoprofen (2.67 - 24.3), naproxen (2.1 - 22.7), 

sulfadimethoxine (0.001 - 0.06), sulfamethazine (0.1 - 12.5), sulfamethoxazole (0.3 - 6.9), triclosan (< 2.0 - 20.1), triclocarban 
(0.06 - 9.1)

Yang et al. (2020) China

Roxithromycin (0.2 - 0.4), sulfamethoxazole (0.02 - 0.1), ibuprofen (0.1), caffeine (0.2 - 0.7), citalopram (0.02), sertraline (0.6), 
ketoconazole (0.2 - 0.3), clozapine (0.05), carbamazepine (0.2 - 0.2), EHMC (8.9 - 22.0), OD-PABA (0.4 - 1.7), homosalate (0.1 - 
0.5), benzophenone-4 (0.07 - 0.4), benzophenone-3 (1.9 - 4.1),  2-Ethylhexyl salicylate (1.9 - 4.1), octocrilene (2.1 - 2.3), 4MBC 

(1.5 - 2.6), avobenzone (0.4 - 0.6)



Chen et al. (2021) China

Ribavirin (0.1 - 10.4), Sulfadimidine (0.11 - 0.22), Sulfamethoxazole (0.11 - 0.19), Sulfamonomethoxine (0.22 - 0.39), 
Sulfachloropyridazine (0.09 - 0.10), Sulfaquinoxaline (0.09), Sulfamethizole (0.01 - 0.13), Sulfisoxazole (0.28 - 0.35), Norfloxacin 
(0.62 - 25.2), Ofloxacin (0.04 – 125), Moxifloxacin hydrochloride (0.53 - 2.80), Enoxacin  (0.11 - 8.48), Enrofloxacin (0.02 - 7.70), 
Ciprofloxacin (0.11 - 0.78), Erythromycin (0.10 - 8.51), Azithromycin (0.43 - 41.1), Clarithromycin (2.10), Tilmicosin (0.12 - 14.5), 

Spiramycin (0.95 - 1.05), Triamcinolone acetonide (1.13 - 2.24), Hydrocortisone (0.01 - 0.02), Fluoromethalone (0.10 - 0.11), 
Prednisone 21-acetate (0.01 - 0.88), Hydrocortisone 21-acetate (0.02 - 0.03), Prednisolone (0.08)

Li et al. (2021) China Sulfadiazine (0.01 - 0.25), sulfamethoxazole (0.05 - 11.30), ciprofloxacin (2.35 - 15.36), ofloxacin (0.9 - 18.27), oxytetracycline 
(0.26 - 8.73), roxithromycin (0.15 - 3.96), naproxen (0.01 - 0.06)

Sun et al. (2021) China
Et-PABA, benzophenone-3, 4MBC, EHMC, BM-DBM, octocrylene, benzophenone-1, benzophenone-4, acetaminophen, caffeine, 

sulfamethoxazole, diphenhydramine, trimethoprim, indometacin, erythromycin (74.74), ibuprofen, clofibric acid, naproxen, 
chloranphenicol,  

Xie et al. (2022) China
Bezafibrate (0.016), Carbamazepine (2.1), Clarithromycin (0.109), Diclofenac (5.0895), Erythromycin (0.06), Indomethacin 

(0.0905), Lincomycin (0.0385), Sulfadiazine (0.0045-0.0065), sulfamethazine (0.0445), Sulfamethoxazole (8.491), Trimethoprim 
(0.087)

Xu et al. (2022) China
sulfamethoxazole, naproxen, diclofenac acid, ibuprofen (105.0), ketoprofen (142.9), flumequine, ciprofloxacin, norfloxacin, 

ofloxacin, clarithromycin, roxithromycin, erythromycin, oxytetracycline, isochlortetracycline, tetracycline, penicillin G, 
chloramphenicol, thiamphenicol, triclocarban, triclosan, spectinomycin, gemfibrozil, diphenhydramine, bisphenol A (194.0).

Koba et al. (2018) Czech Republic Diclofenac (< 3.2 - 30.0), metoprolol (37.0 - 170.0), clarithromycin (< 4.4 - 240.0), carbamazepine (7.1 - 16.0), citalopram (18.0 - 
270.0), sertraline (6.0 - 77.0), venlafaxine (14.0 - 110.0)

Huber et al. (2016)
Faroe Islands, 

Iceland and 
Greenland

Acetaminophen (< 5.0), salicylic acid (7.7 - 222.0), diclofenac (0.2 - 1.0), ibuprofen (< 0.1 - 2.6), naproxen (< 0.1 - 0.85), lidocaine 
(< 0.25 - 2.3), metformin (< 0.5 - 56.7), metoprolol (< 0.1 - 62.8), atenolol (< 5.0 - 58.6), furosemide (< 0.2 - 2.75), amiloride (< 0.1 

- 21.7), dipyridamole (1.9 - 14.2), citalopram (0.14 - 44.2), venlafaxine (< 0.1 - 736.0)
Díaz-Cruz et al. 

(2019) Greece Benzophenone-1 (30.5 - 185.1/ n. d.), benzophenone-3 (< LOQ), benzophenone-8 (< LOQ ), 4MBC (408.8 - 1400.4), octocrylene 
(0.1 - 0.7)

Nannou et al. 
(2019) Greece Risperidone (25.7), Venlafaxine (4.9), Citalopram (10.9), Carbamazepine (2.5 - 14.7)

Chakraborty et al. 
(2019) India

Butylparaben (4 -  24), benzyl butyl phthalate (1.8 - 2), bis (2-ethylhexyl) phthalate (15 - 300), di-n-octyl phthalate (0.1 - 0.4 ), bis 
(2-ethylhexyl) adipate (9 - 96), bisphenol (2 - 199), carbamazepine (3 - 519), diclofenac (1 - 96), dimethyl phthalate (1 - 5), diethyl 

phthalate (1 - 6), dibutyl phthalate (1 - 55 ), ethylparaben (32 - 347), ibuprofen (1 - 132), methylparaben (14 - 423), musk ketone (2 
- 26), naproxen (1 - 96), propylparaben (0.4 - 7), triclosan (2 - 84)

Mandaric et al. 
(2017) Italy Acetaminophen (0.6 - 1.8), ibuprofen (2.0), metoprolol (1.4 - 57.7 / 0.2), hydrochlorothiazide (5.8 - 189.5 / 0.3 - 0.5), trimethoprim 

(0.9 - 196.0 / 0.1 - 18.8), clarithromycin (9.1 - 159.0 / 0.7 - 58.1), Et-PABA (6.3 - 88.6 / 0.2 - 1.4)

Feo et al. (2020) Italy
Clarithromycin (1.4 - 9), Lincomycin (0.04), atenolol (0.1 - 2.9), Enalapril (0.2),  Irbesartan (0.03 - 2), Valsartan (0.2 - 8.6), Losartan 

(0.03 - 1.2), Hydrochlorothiazide (0.7), acetaminophen (5.1), Diclofenac (1.1), Ketoprofen (5.4 - 8.8), Naproxene (0.3), 
Carbamazepine (0.02 - 1.9), Dihydrocarbamazepine (0.1 - 0.4), Paroxetine (0.4 - 1.2), estrone (4), Ranitidine (0.2 - 0.9)

Mascolo et al. 
(2019) Italy Amisulpride (0.25 - 0.8), Benzotriazole (0.75 - 3), Clarithromycin (0.14 - 0.23), Climbazole (0.27 - 0.55), DEET (5.6 - 83), 

Flecainide (0.27 - 2.6), Irbesartan (0.01 - 0.29) Triphenylphosphate (1.4 - 8.8)
Kairigo et al. 

(2020) Kenya Amoxicillin (< 22 - 43800), ciprofloxacin (< 10 - 47400), doxycycline (< 135 - 32200), norfloxacin (< 8 - 26600), sulfamethoxazole 
(< 18 - 44700), trimethoprim (< 7 - 13300) 



Díaz and Peña-
Alvarez (2017) Mexico Ibuprofen (<0.1 - 100.3), naproxen (2.7 - 246) and triclosan (1 - 31.4)

Bernot et al. (2019) New Zealand Cotinine (8.0 - 20.0), DEET (7.9 - 58)

Ashfaq et al. 
(2019) Pakistan

Acetaminophen (n. d. - 20), ibuprofen (n. d. - 1.6), ketoprofen (BLD - 16), fenoprofen (n. d.  - 5.3), diclofenac (n. d.  - 35.0), 
antipyrine (23 - 35), propyphenazone (n. d. - 5.2), indomethacin (n. d. - 3.9), mefenamic acid (5.5 - 8.8), sulfamethoxazole (2.5 - 
8.9), sulfamethazine (n. d. - 3.1), oxytetracycline (n. d. - 6.8), ofloxacin (n. d. - 4.5), ciprofloxacin (4.6 - 13), caffeine (n. d. - 9.0), 

propylparaben (n. d. - 5.8), methylparaben (n. d. - 7.4), benzylparaben (n. d. - 3.8), benzophenone-3 (9.3 - 44), acetophenone (2.4 
- 7.1), octocrylene (3.2 - 21), carbamazepine (n. d. - 4.2), miconazole (4.2 - 5.8), clenbuterol (n. d. - 4.6), atenolol (n. d. - 8.1).

Fernandes et al. 
(2020) Portugal Azithromycin (36.0 - 50.4), carbamazepine (< LOQ), citalopram (0.3 - 4.4), fluoxetine (< LOQ - 2.5), sertraline (1.6 - 6.4), 

venlafaxine ( 0.2 - 5.7)

Pico et al. (2020) Saudi Arabia

Acetaminophen (11.5 - 25.0), alprazolam (56.4 - 87.0), atenolol (5.9 - 13.5), atorvastatin (14.0 - 84.5), bisphenol A (3.9 - 90.8), 
butylparaben (2.0 - 11.5), caffeine (7.1 - 75.9), diclofenac (0.6 - 31.7), ethylparaben (0.2), etoricoxib (0.7 - 63.9), ibuprofen (2.4 - 

59.6), lorazepam (100.58 - 126.5 ), metformin (0.1 - 0.7),  ofloxacin (1.7 - 17.2), salicylic acid (6.2 - 76.1), simvastatin (38.4 - 
589.3), tramadol (0.2 - 107.1), triclocarban (0.2 - 10.4), triclosan (1.2 - 7.3)

Matongo et al. 
(2015) South Africa Caffeine (n. d. - 1.3), acetaminophen (6.3 - 15.8), trimethoprim (n. d. - 87.5), clozapine (n. d. - 17.9), carbamazepine (1.0 - 6.1), 

metronidazole (< 289.0 - 1253.5), ibuprofen (5.3 - 659.0)
Agunbiade and 
Moodley (2016) South Africa Ampicillin (50.8 - 369.0), aspirin (212.0 - 427.0), bezafibrate (1.4 - 80.3), ciprofloxacin (13.6 - 183.0), diclofenac (57.2 - 309.0), 

ibuprofen (4.7 - 11.2), ketoprofen (6.7 - 57.4), nalidixic acid (117.0 - 455.0)

Kim et al. (2017) South Korea

Albendazole (11.9 - 14.8), caffeine (17.2 - 46.9), carbamazepine (34.5), crotamiton (38.8 - 78.1), erythromycin (15.0 - 48.1), 
fenbendazole (1.6 - 46.2), fenbendazole-SO (1.3 - 6.5), fenbendazole (1.6 - 46.2), fenbendazole-SO (1.3 - 6.5), flubendazole (0.8 

- 130.0), praziquantel (1.5 - 8.4), propranolol (36.2), sulfamethoxazole (0.3), sulfadiazine (1.1 - 3.1), sulfathiazole (4.2 - 8.4), 
thiabendazole (20.7 - 697.0), trimethoprim (10.3 - 10.6)

Carmona et al. 
(2014) Spain

bisphenol A (7.0), butylparaben (30), chlorfibric acid (10.0), chloramphenicol (6.0), diclofenac (15.0), ethylparaben (23.0), 
flufenamic acid (7.0), gemfibrozil (6.0), ibuprofen (30.0), indomethacin (4.0), methylparaben (152.0), naproxen (13.0), 

propylparaben (9.0),  salicylic acid (318.0), THC (42.0), THCCOOH (5.0), thiamphenicol 5.0), triclosan (6.0), warfarin (9.0)

Gorga et al. (2015) Spain
Estradiol (0.3 - 1.6), estrone (0.8 - 3.5), estriol (0.7 - 1.5), ethinylestradiol (1.4 - 2.1), triclocarban (1.1 - 29.0), triclosan (11.0 - 

388.0), methylparaben (1.8 - 435.0), ethylparaben (0.9 - 2.3), propylparaben (0.6 - 8.8), benzylparaben (0.058 - 0.13), bisphenol A 
(19.0 - 117.0), octylphenol (9.0 - 76.0), nonylphenol (6.1 - 1693.0), caffeine (0.9 - 344.0)

Biel-Maeso et al. 
(2017) Spain

Diclofenac (4.96 -11.02), ibuprofen (5.8 - 24.9), indomethacin (4.0 - 9.0), mefenamic acid (1.6 - 3.3), gemfibrozil (0.10 - 0.4), 
caffeine (1.2 - 7.36), carbamazepine (0.1 - 0.8), atenolol (0.4), glyburide (0.2), chloramphenicol (0.2 - 1.1), sulfamethazine (0.2 - 

1.1), sulfamethoxypyridazine (0.3 - 0.4), trimethoprim (0.02 -0.25)

Carmona et al. 
(2017) Spain

Bisfenol A (35.0), ibuprofen (31.0), indomethacin (371.0), methylparaben (9.0), butylparaben (6.0), THC (210.0), triclosan (212.0), 
warfarin (6.0), allopurinol (7.0), ciprofloxacin (14.0), chloramphenicol (12.0), metoprolol (31.0), acetaminophen (30.0), salicylic acid 

(39.0), telmisartan (17.0), thiamphenicol (9.0), tetracycline (8.0), vildagliptin (7.0)
Ccanccapa-

Cartagena et al. 
(2019)

Spain Carbamazepine (68.15 - 97.3), chlorotetracycline (81.5), diazepam (78.4 - 1085.2), doxycycline (480.6 - 845.4), oxytetracycline 
(639.4 - 2033.3), trimethoprim ( 6.4 - 12.7)

Sadutto et al. 
(2020) Spain

Atenolol, Bezafibrate, Bisphenol A, butylparaben, omeprazole, paracetamol, simvastatin, Atorvastatin, caffeine, clofibric acid, 
chloramphenicol, diclofenac, etoricoxib, ethylparaben, flufenamic acid, furosemide, ibuprofen (24), lorazepam, metformin, 

methylparaben, naproxen (42), propylparaben, salicylic acid (32), thiamphenicol, tramadol, triclosan, and warfarin



Sadutto et al. 
(2021) Spain

Atenolol (<LOQ - 16), Atorvastatin (<LOQ - 21), Bezafibrate (<LOQ - 3), Bisphenol A (<LOQ - 21), Butylparaben (<LOQ - 7), 
Caffeine (4 - 10), Chloramphenicol (<LOQ - 4), clofibric acid (<LOQ - 5), Codeine (<LOQ - 1), Diclofenac (<LOQ - 10), 

Ethylparaben (<LOQ - 18), Etoricoxib (<LOQ - 6), Flufenamic acid (2 - 3) Furosemide (9 - 48), Ibuprofen (<LOQ - 100), Metformin 
(1 - 5), Methylparaben (<LOQ - 19), Naproxen (<LOQ - 31), Omeprazole (<LOQ - 1), Paracetamol (<LOQ - 33), Propylparaben 
(<LOQ - 12), Salicylic acid (15 - 32), Simvastatin (<LOQ - 29), Thiamphenicol (<LOQ - 14), Tramadol (<LOQ - 13), Triclocarban 

(<LOQ - 15), Triclosan (7 - 18), Warfarin (8 - 9)

Golovko et al. 
(2020) Sweden

Carbamazepine (0.14 - 0.21), DEET (0.13 - 0.19), Tolyltriazole (1.7 - 3), Bicalutamide (0.081 - 0.17), Caffeine (1.1 - 1.8), 
Lamotrigine (0.62 - 1.1), Metoprolol (1.7 - 13), Fexofenadine (0.11 - 0.6), Tramadol (0.13 - 2.4), Citalopram (2.2 - 28), Oxazepam 
(0.09 - 0.23), Lidocaine (0.088 - 0.27), TBEP (1.1 - 1.9), Cetirizine (1.8 - 9.7), Propranolol (0.077 - 0.96), Methylparaben (<0.84 - 
2.4), Bisoprolol (0.12 - 0.65), Venlafaxine (<0.71 - 7.8), Desvenlafaxine (1.6 - 3.7), Amitriptyline (0.12 - 0.94), Clindamycin (0.18 - 

0.29), Sertraline (< 0.16 - 2.8)
Yang et al. (2015) Taiwan Ciprofloxacin (<1- 6), Lincomycin (1 - 6), Norfloxacin (2 -9), acetaminophen (< 1 - 6), caffeine (4 - 8) and triclosan (4 - 5)

Fairbairn et al. 
(2015) USA Acetaminophen (0.2 - 21.0), acetochlor (0.21 - 49.0), atrazine (0.06 - 0.28), caffeine (0.16 - 1.3), carbamazepine (0.03 - 0.1), 

daidzein (0.17 - 1.1), DEET (1.3 - 3.5)

Deere et al. (2020) USA

10-Hydroxy-amitriptyline (8.1), Albuterol (1.1), Amitriptyline (122), Amlodipine (52.3), Amphetamine(14.3), Atenolol (7.6), 
Azithromycin (31.4), Bisphenol A (733), Caffeine Stimulant (25), Carbamazepine (16.4), Cimetidine (25.1), Ciprofloxacin (30.1), 
Citalopram A (209), Clotrimazole (66.1), DEET (53.5), Desmethyldiltiazem (1.4), Diltiazem (3.2), Diphenhydramine (265), Estriol 
(7.2), estrone (19.5), Fluoxetine(61), Gemfibrozil (278), Ibuprofen (150), Metformin (36.8), Metoprolol (217), Miconazole (119), 

Norfluoxetine (39.3), Ofloxacin (29.9), Paroxetine (38), Promethazine (3.8), Propoxyphene (3), Propranolol (85.9), Sertraline (417), 
Tamoxifen (1.4), Thiabendazole (8.2), Triamterene (337), Triclocarban (3050), Triclosan (129), Valsartan (138), Venlafaxine 

(16.1), Verapamil (6.7) 

Ngo et al. (2021) Vietnam

Azithromycin, triclocarban, norfloxacin, ciprofloxacin, levofloxacin, DEET, caffeine, enrofloxacin, disopyramide, crotamiton, 
clarithromycin, mefenamic acid, sulfathiazole, ibuprofen, metropolol, griseofulvin, trimethoprim, roxithromycin, ketoprofen, 

diclofenac, propranolol, fenoprofen, sulfamerazine, sulpiride, bezafibrate, carbamazepine, sulfamethoxazole, sulfadimethoxine, 
clenbuterol, lincomycin, cyclophosphamide, sulfamonomethoxine

Table S3. PPCPs detected and its concentration in aquatic organisms from different countries reported in papers published from 2014 to 2022

Reference Country Detected compounds in Fish
 (ng/g)

Detected compounds in Shrimp 
(ng/g)

Detected compounds in Mussel
 (ng/g)

Molins-Delgado et 
al. (2018) Brazil

Benzophenone-1 (3.7 - 14.2), 
benzophenone-3 (17.0 - 81.4), 4-

hydroybenzophenone (40.1 - 1380), 4,4′-
dihydroxybenzophenone (9.1 - 462), EHMC 
(9.5 - 98.8), 4MBC (4.4 - 31.5), octocrylene 

(5.0 - 68.0)

  



Reference Country Detected compounds in Fish
 (ng/g)

Detected compounds in Shrimp 
(ng/g)

Detected compounds in Mussel
 (ng/g)

Martins et al. 
(2020) Brazil Diclofenac (130 - 4469), methylparaben (42 - 

236) and octocrylene (3.6 - 51)   

Mello et al. (2022) Brazil

Chloramphenicol (<1-3.7), furosemide 
(<0.85-5.3), carbamazepine (<0.02-3.8), 4′-

hydroxydiclofenac (<4-9.6), ketoprofen 
(<0.37-12), naproxen (0.86-10.5), 

bezafibrate (<0.33-4.5), diclofenac (<0.64-
5.6), ibuprofen (<0.79-22), gemfibrozil 

(<0.49-2.6), simvastatin (<0.49-14)

Chloramphenicol (<0.26-0.5), furosemide 
(<0.35-6.0), carbamazepine (0.45-0.9), 4′-
hydroxydiclofenac (<0.35-0.9), ketoprofen 

(<0.29-0.9), naproxen (<0.36-1.6), 
bezafibrate (<0.22-0.6), diclofenac (<0.81-

3.0), ibuprofen (1.47-5.4), gemfibrozil (0.08-
2.3), simvastatin (<0,14)

Solla et al. (2016) Canada   

 DEET (0.7), codeine (8.2), clarithromycin 
(7.8), diphenhydramine (52.2), azithromycin 
(10.0), diltiazem (2.2), erythromycin (0.8), 

amphetamine (4.7), oxycodone (5.6), 
triclosan (12.5). desmethyldiltiazole (0.2), 

amitriptyline (30.1), propranolol (8.3), 
cocaine (0.5), triclocarban (4.4), sertraline 
(58.7), verapamil (0.3), paroxetine (2.4), 

norfluoxetine (1.5), fluoxetine (7.2), 
norverapamil (0.1)

Krogh et al. (2017) Canada

Bisphenol A (< 1480), furosemide (< 118), 
gemfibrozil (< 4.43), glyburide (< 17.7), 

hydrochlorothiazide (< 8.9), 2-OH-ibuprofen 
(< 59.1), ibuprofen (< 236), naproxen (< 
926), triclocarban (15.6), triclosan (10.2), 

warfarin (< 177), caffeine (<4.4), 
acetaminophen (1.0), azithromycin (2.5), 
carbamazepine (7.2), ciprofloxacin (176)

  

Muir et al. (2017) Canada

10-OH-amitriptyline (< 0.03 - 0.06), 
amitriptyline (0.02 - 0.09), caffeine (1.5 - 5.1 

/), citalopram (0.04 - 0.16), DEET (0.08 - 
2.6), diphenhydramine (0.06 - 0.25), 

erythromycin (0.22 - 0.73), fluoxetine (0.15 - 
0.4), gemfibrozil (0.15 - 0.86), iopamidol 
(7.85 - 20.9), norfluoxetine (0.17 - 1.1), 
oxazepam (0.4 - 33.7), sertraline (0.04 - 

0.24), triclocarban (0.32 - 3.35), valsartan 
(0.42 - 1.23 ), venlafaxine (0.04 - 0.27)

  

Chen et al. (2015) China

Ciprofloxacin (1.4), clarithromycin (0.05), 
enrofloxacin (1.5 - 1.6), ofloxacin (1.0), 

salinomycin ( 7.7 - 8.0), sulfadiazine (1.6), 
sulfamethoxazole (0.4 - 2.2), trimethoprim ( 

Ciprofloxacin (14.1), clarithromycin (0.2 - 
2.7), erythromycin-H2O (2498 - 15090), 
enrofloxacin (1.3 - 149), narasin (5.9 - 

7.2), oxytetracycline (32.1), salinomycin 

 



Reference Country Detected compounds in Fish
 (ng/g)

Detected compounds in Shrimp 
(ng/g)

Detected compounds in Mussel
 (ng/g)

2.8 - 58.6) (6.9 - 8.5), sulfadiazine (1.6 - 2.3), 
trimethoprim (2.8 - 58.6)

Xie et al. (2015) China

17α-ethynylestradiol (2.3 - 18.8), 17β-
estradiol (2.5 - 16.3), carbamazepine (0.1 - 
10.7), diclofenac (0.6 - 8.1), erythromycin 

(0.1 - 76.0), ibuprofen (13.3 - 81.5), 
propranolol (0.2 - 5.3), roxithromycin (1.0 - 

61.2) 

17α-ethynylestradiol (3.8 - 27.2 ), 
carbamazepine (0.04 - 0.4), diclofenac 

(2.4 - 4.1), ibuprofen (24.9 - 73.8), 
propranolol (0.1 - 1.4), roxithromycin (1.4 - 

50.6) 

17β-estradiol (4.0 - 12.1), diclofenac (0.4 - 
11.7), propranolol (2.6 - 16.2), roxithromycin 

(2.5 - 16.2)

Sang and Leung 
(2016) China EHMC (5.5 - 9.3), OD-PABA (6.4 - 7.3), BP-8 

(3.8 - 4.8), OC (5.4), BP-3 (3.1)  EHMC (17.5 - 51.3), OD-PABA (16.2 - 24.1), 
BP-8 (8.9 - 14.4), OC (8.8), BP-3 (10.3)

Xia et al. (2017) China

Erythromycin (5), ofloxacin (40), norfloxacin 
(34), ciprofloxacin (185), tetracycline (26.5), 
sulfamethoxazole (3.4), sulfamerazine (0.7), 
ibuprofen (20.6), diclofenac (18.5), sertraline 
(4.2), roxithromycin (30.5), carbamazepine 

(9.0), propranolol (52.4), 17b-estradiol  (6.5)

  

Liu et al. (2018) China

Ciprofloxacin (6.4 - 50.0), enoxacin (11.0 - 
75.0), enrofloxacin (59.9 - 270.0), norfloxacin 

(17.0 - 69.0), ofloxacin (8.4 - 39.9), 
azithromycin (0.4 - 56.0), clarithromycin (2.6 

- 50.0), erythromycin (1.4 - 37.0), 
roxithromycin (0.6 - 36.0), trimethoprim (0.8 - 

61.0), sulfachloropyridazine (0.4 - 25.0), 
sulfadiazine (2.3 - 95.0), sulfadimethoxine 

(0.6 - 13.0), sulfamerazine (4.3 - 17.0), 
sulfadimidine (2.2 - 21.0), sulfamethoxazole 
(25.1 - 110.0), sulfamonomethoxine (5.0 - 
9.7), sulfapyridine (1.1 - 4.4), sulfathiazole 

(1.2 - 3.1)

  

Zhang et al. (2018) China  

Sulfadiazine (0.1 - 0.8), sulfamethazine (< 
0.07), sulfamethoxazole (0.1 - 1.8), 

trimethoprim (0.1 - 0.7), norfloxacin (0.8 - 
4.4), ciprofloxacin (0.2 - 2.5), enrofluxacin 

(0.2 - 0.7), ofloxacin (0.2 - 1.5), 
clarithromycin (0.1 - 0.2), erythromycin 

(0.1 - 3.8), chloramphenicol (< 2.1), 
azithromycin (1.9)

 

Yao et al. (2018) China

DEET (0.4 - 6.5), methylparaben (0.5 - 5.7), 
ethylparaben (0.3 - 0.9), propylparaben (0.2 - 
4.6), triclocarban (0.6 - 5.6), triclosan (2.6 - 

79.5)

  



Reference Country Detected compounds in Fish
 (ng/g)

Detected compounds in Shrimp 
(ng/g)

Detected compounds in Mussel
 (ng/g)

Chen et al. (2018) China
Ciprofloxacin (0.8 - 18), enrofloxacin (0.9 - 
299), erythromycin (0.05 - 3.7), norfloxacin 

(0.01 - 9.9), sulfamethazine (0.3 - 28)
  

Xie et al. (2019) China

Sulfamethoxazole (1.6), trimethoprim (0.3), 
ciprofloxacin (9.1), norfloxacin (31.0), 

ofloxacin (3.0), erythromycin (0.9), 
acetaminophen (0.4), naproxen (9.0), 
ibuprofen (562.0), ketoprofen (267.0), 

diclofenac acid (0.4), diphenhydramine (1.1), 
triclosan (0.6), bisphenol A (38.0)

  

Lu et al. (2019) China

Methylparaben (0.13 - 24.8), ethylparaben (< 
0.003 - 0.33), propylparaben (< 0.003 - 

0.41), butylparaben (< 0.003 - 0.36), 
benzylparaben (< 0.003 - 0.1), triclosan (< 

0.076 - 6.5)

  

Tang et al. (2019) China

4-MBC (0.5 - 16.2), benzophenone-3 (0.4 - 
100.0), EHMC (3.8 - 41.2), EHS (< 0.5 - 8.9), 

HMS (0.8 - 11.0), octocrylene (0.7 - 13.7), 
OD-PABA (0.8 - 12.2), UV-326 (0.7 - 14.6), 

UV-327 (1.1 - 10.4), UV-329 (0.7 - 15.9)

  

Yang et al. (2020) China

Roxithromycin (0.3 - 12.4), ofloxacin (0.3 - 
21.8), norfloxacin (0.3 - 16.4), ciprofloxacin 
(0.3 - 16.4), sulfamethoxazole (0.2 - 4.2), 

ibuprofen (0.5 - 5.2), diclofenac (0.4 - 3.7), 
bezafibrate (0.6 - 8.4), caffeine (1.1 - 8.9), 
fluoxetine (0.3 - 6.1), citalopram (1.0 - 4.6), 
sertraline (2.7 - 19.9), ketoconazole (0.4 - 

2.3), clozapine (0.6 - 2.8), quetiapine (1.0), 
aripiprazole (0.3 - 2.5), carbamazepine (0.4 - 

3.5), EHMC ( 4.3 -32.4), OD-PABA (0.4 - 
12.3), homosalate (0.3 - 14.6), 

benzophenone-4 (0.1 - 4.2), benzophenone-
3 ( 0.6 - 15.4),  2-Ethylhexyl salicylate (1.5 - 

5.9), octocrylene (0.2 - 39.1), 2-phenyl 
benzimidazole-5-sulfonic acid (0.3 - 7.7), 
4MBC (1.1 - 4.1), avobenzone (1.1 - 8.8)

Roxithromycin (4.6 - 12.4), ofloxacin (3.6 - 
21.6), ciprofloxacin (6.4 - 9.0), 

sulfamethoxazole (2.5 - 5.4), ibuprofen 
(4.0 - 11.6), diclofenac (4.4 - 5.9), caffeine 

(2.3 - 4.9), fluoxetine (4.6), citalopram 
(2.2), sertraline (14.5 - 28.6), 

ketoconazole (1.1 - 8.6), clozapine (1.8), 
quetiapine (1.0), aripiprazole (2.4), 

carbamazepine (0.5 - 4.9 ), EHMC (12.4 - 
16.2), OD-PABA (4.2), homosalate (3.2 - 

6.3), benzophenone-4 (3.6), 
benzophenone-3 (9.3 - 20.5),  2-
Ethylhexyl salicylate (5.4 - 12.4), 
octocrylene (6.6 - 11.2), 2-phenyl 

benzimidazole-5-sulfonic acid (2.9 - 5.4), 
4MBC (1.5 - 25.5), avobenzone (4.2 - 6.1)

Pemberthy et al. 
(2020) Colombia Not detected (diclofenac, ibuprofen and 

triclosan)   

Koba et al. (2018) Czech 
Republic

Metoprolol (< 0.01 - 11.0), carbamazepine (< 
0.3 - 1.4), citalopram (0.8 - 16.0), sertraline 

(0.6 - 61.0), venlafaxine (0.5 - 3.9), 
metoprolol acid (0.7 - 26.0)

  



Reference Country Detected compounds in Fish
 (ng/g)

Detected compounds in Shrimp 
(ng/g)

Detected compounds in Mussel
 (ng/g)

Miller et al. (2015) England  

Carbamazepine (< 6.0 - 6.0); Diazepam 
(6.0 - 9.0); Temazepam (<6.0); 

Trimethoprim (< 5.0 - 5.0); Warfarin (n. d. - 
7.0 ); Nimesulide (< 4.0 - 16.0)

 

Wilkinson et al. 
(2018) England  Acetominophen (0.5), diclofenac (0.7), 

bisphenol-S (5.1), bisphenol-A (< LOQ)
Picot-Groz et al. 

(2018) France   EHMC (14.0 - 32), octocrylene (46.0 - 967), 
OD-PABA (31.0 - 44), UV-P (< 1.0)

Miossec et al. 
(2020) France Azithromycin (0.4), clarithromycin (0.6 - 1), 

acetaminophen (1.4), caffeine (0.3 - 7.7)   

Díaz-Cruz et al. 
(2019) Greece

Benzophenone-2 (11.8 - 41.9), 
benzophenone-3 (< LOQ - 1.8), 

benzophenone-8 (1.8)
  

Wolecki et al. 
(2019)

Gulf of 
Gdansk   Ibuprofen (730 ± 290), naproxen (473 ± 76), 

diclofenac (560 ± 130), estrone (256 ± 64)
McEneff et al. 

(2014) Ireland   Carbamazepine (<0.6), mefenamic acid 
(<23), trimethoprim (<4)

Peña-Herrera et 
al. (2019) Italy Acetaminophen (24.0), propranolol (79.6), 

venlafaxine (< 1.8)   

Tanoue et al. 
(2014) Japan

Bezafibrate (<LOQ – 0.14); carbamazepine 
(<LOQ – 0.11); ibuprofen (2.5 – 3.8); 

indomethacin (0.35 - 5.4); mefenamic acid 
(4.9 – 19.0); crotamiton (0.11 - 4.3); 

sertraline (1.0 – 9.2); DEET (<LOQ – 9.2); 
Triclosan (13.0 - 910.0); Triclocarban (0.51 - 

4.3)

  

Serra-Compte et 
al. (2017) Netherlands

Azithromycin (< LOQ), roxithromycin (0.40 - 
1.12), tilmicosin (0.23 - 0.42), tylosin (0.19 - 

0.24), tetracycline (2.38 - 4.96)
 

Azithromycin (0.77 - 2.13), roxithromycin (< 
LOQ), tilmicosin (< LOQ), tylosin (< LOQ), 

tetracycline (5.63 ± 0.41)

Álvarez-Muñoz et 
al. (2015)

Portugal, 
Spain, Italy, 
Netherlands, 
and Norway

Bisphenol A  (5.6 - 9.1); Caffeine (1.6 - 26.6); 
Citalopram (< 0,16); Ethylparaben (003 - 

0.14); Methylparaben (1.3 - 16.4); 
Propylparaben (0.47 - 1.5); Triclosan (< 

0.75); Venlafaxine (< 0.15)

 

Ali et al. (2018) Saudi Arabia

Atenolol (5.4 - 62.7), ranitidine (< 1.7 - 26.7), 
chlorpheniramine malate (5.0 - 62.1), 

metronidazole (1.18 - 82.1), methylparaben 
(4.8 - 21.2), trimethoprim (1.0 - 44.9), 

caffeine (2.5 - 73.6), amitriptyline (5.8 - 18.3), 
carbamazepine (1.6 - 33.8), ibuprofen (< 

45.0 - 93.5), DEET (< 0.4 - 63.8), 

  



Reference Country Detected compounds in Fish
 (ng/g)

Detected compounds in Shrimp 
(ng/g)

Detected compounds in Mussel
 (ng/g)

sulfamethoxazole (8.3 - 11.2), atrazine (4.7 - 
70.0), warfarin (1.8 - 8.7), FLX (n. d. - 9.4)

Ojemaye and 
Petrik (2019) South Africa

Diclofenac (551.8 - 1812.0), 
sulfamethoxazole (28.5 - 688.6), phenytoin 
(55.7 - 222.2), carbamazepine (5.2 - 22.9), 
caffeine (1.8 - 64.8), acetaminophen (9.0 - 

33.3)

  

Kim et al. (2017) South Korea

Caffeine (1.0 - 1.4), ciprofloxacin (3.16), 
crotamiton (0.1 - 0.5), erythromycin (0.7 - 

4.0), fenbendazole (0.05 - 0.11), 
fenbendazole (0.05 - 0.11), praziquantel (1.5 
- 8.6), propranolol (1.7), sulfadiazine (0.05 - 

0.5), sulfathiazole (0.2 - 0.7), spiramycin 
(0.09), thiabendazole (0.13 - 0.14), 

trimethoprim (0.04 - 13.6)

  

Gago-Ferrero et 
al. (2015) Spain

Benzophenone-3 (11.2 - 24.3); EHMC (12.2 - 
241.7); 4MBC (< 2.3 - 2.7); Octocrylene (OC) 

(25.7 - 30.4)
  

Moreno-González 
et al. (2016) Spain

Carbamazepine (0.1 - 6.3), citalopram (0.4 - 
2.3), diclofenac (1.3 - 2.2), diazepam (< 0.2 - 

1.8), hydrochlorothiazide (1.6 - 10.5), 
levamisole (0.2 - 2.1), metoprolol (0.7), 

nadolol (0.6), propranolol (0.3 - 0.5), 
venlafaxine (0.3 - 3.1)

  

Ruhí et al. (2016) Spain   
Diclofenac (12.4), ibuprofen (182.7), 

gemfibrozil (43.9), TBEP (58.9), bisphenol A 
(8.7), estrone (23.2)

Carmona et al. 
(2017) Spain

Bisfenol A (33.0), diclofenac (5.0), 
gemfibrozil (29.0), ibuprofen (22.0), 

propylparaben (15.0), butylparaben (21.0), 
THC (6.0), 4-epitetracycline (7.0), alprazolam 

(6.0), azithromycin (12.0), carbamazepine 
(5.0), ciprofloxacin (6.0), clarithromycin (7.0), 

metoprolol (34.0), propranolol (21), 
sulfamethoxazole (13.0), telmisartan (12), 

thiamphenicol (25), tetracycline (24)

  



Reference Country Detected compounds in Fish
 (ng/g)

Detected compounds in Shrimp 
(ng/g)

Detected compounds in Mussel
 (ng/g)

Serra-Compte et 
al. (2017) Spain

Azithromycin (< LOQ), roxithromycin (0.40 - 
1.12), tilmicosin (0.23 - 0.42), tylosin (0.19 - 

0.24), tetracycline (2.38 - 4.96)
 

Azithromycin (0.77 - 2.13), roxithromycin (< 
LOQ), tilmicosin (< LOQ), tylosin (< LOQ), 

tetracycline (5.63 ± 0.41)

Álvarez-Muñoz et 
al. (2019) Spain  10

Atrazine (2.64), Metolachlor (1.15), 
Bentazone (5.1), Acetamiprid (9.5), 1H-

benzotriazole (2.4), Bisphenol A (4227.4), 
caffeine (99.9), Ethylparaben (3.6), 

Methylparaben (6.7), propylparaben (0.7)

Pico et al. (2019) Spain

Carazolol (0.4 - 3.8), propranolol 0.5 - 4.5), 
sotalol (0.05 - 0.26), citalopram (0.2 - 1.4), 
Venlafaxine (0.05 - 0.6), diclofenac (4.1 -

15.3), salbutamol (0.2 - 2.6), benzylparaben 
(0.3 - 0.5), bisphenol A (9.8 - 223.9), estrone 

(0.1 - 2.0), ethylparaben (0.06 - 0.8), 
methylparaben (1.0 - 84.7), propylparaben 
(0.6 - 7.4), TBEP (2.4 - 52.9), TCEP (0.3 - 

5.1), tolyltriazole (1.2 - 10.2), triclosan (0.6 - 
17.4), benzophenone-1 (1.4 - 20.4), 

benzofenone-3 (1.3 - 24.3), EHMC (0.2 - 
241.7), 4MBC (0.03 - 4.1),  OC (1.4 - 50.7), 

PFBA (4.9 - 20.6), PFPeA (2.2 - 946.0), 
PFBS (4.7 - 7.12), PFHxA (431.3 - 1738.0), 

PFHpA (1.8 - 111.3), PFHxS (3.3 - 8.9), 
PFOA (5.0 - 31.4),  PFOS (1.3 - 529.9), 

PFNA (2.2 - 71.5), PFDA (1.2 - 25.2), PFDS 
(1.2 - 19.4), PFUnDA (9.9 - 57.1), PFDoA 
(0.02 - 0.5),  PFOSA (1.1 - 14.3), FOEA 

(21.0 - 77.4), 

  

Rojo et al. (2019) Uruguay

Atenolol (0.1 - 0.6), carazolol (0.1 - 0.2), 
carbamazepine (0.2 - 0.9), 10,11-

epoxycarbamazepine (0.05 - 0.6), 2-
hydroxycarbamazepine (0.4 - 10.2), 

clopidogrel (0.1 - 0.5); codeine (0.1 - 1.1), 
diazepam (0.05 - 0.2), hydrochlorothiazide 

(0.3 - 6.0), lorazepam (0.2 - 0.7), metoprolol 
(0.4 - 2.4), nadolol (0.1 - 0.5), propranolol 
(0.2 - 1.9), salbutamol (0.1 - 0.3), sotalol 

(0.02 - 0.15); venlafaxine (0.2 - 1.6)

  



Reference Country Detected compounds in Fish
 (ng/g)

Detected compounds in Shrimp 
(ng/g)

Detected compounds in Mussel
 (ng/g)

Dodder et al. 
(2014) USA   

Amitriptyline (0.4 - 6.2); Amphetamine (2.3 - 
20.0); Atenolol (0.45 - 13.0); Caffeine (14.0 - 

140.0); Cocaine (0.28 - 1.7); 
Diphenhydramine (0,87 - 11.0) ; Enrofloxacin 

(1.3 - 12.0) ; Erythromycin (0.14 - 2.0); 
Lomefloxacin (18.0 - 170.0); Ofloxacin (1.2 - 
18.0); Sertraline (1.3 - 5.5); Sulfamethazine 

(24.0 - 430.0)
Done and Halden 

(2015) USA Oxytetracycline (2.7 - 8.6); Virginiamycin 
(5.2); 4-epioxytetracycline (4.1)  

Du et al. (2015) USA   
Propranolol (2.7 - 8.6); Caffeine (7.6); 

Carbamazepine (1.2); Diphenhydramine 
(1.0); Fluoxetine (13.0); Methylsertraline (42)

Du et al. (2016) USA 
Carbamazepine (<LOQ), Diphenhydramine 

(0.2 - 1.5), Erythromycin (1.6 - 4), 
Trimethoprim (< LOQ)

  

Arnnok et al. 
(2017) USA 

Bupropion (0.6 - 1.5), caffeine (5.8 - 278.6), 
carbamazepine (0.5 - 1.6), citalopram (0.8 - 
3.3), diphenhydramine (1.0 - 7.3), dilantin 

(11.3 - 17.2), erythromycin (3.7 - 36.4), 
iopamidol (396.6 - 1058.5), norfluoxetine (1.5 
- 33.9), norsertraline (34.3 - 400.1), sertraline 

(3.8 - 16.9)

  

He et al. (2017) USA   

Benzophenone-3 (35.4 ± 1.5), EHMC (240.0 
± 13.0), homosalate (107.0 ± 4.0), 

octocrylene (14.4 ± 0.6), estrone (70.3 ± 3.2), 
17ß-estradiol (15.2 ± 0.5), 17α-

ethinylestradiol (15.3 ± 0.7)

Haddad et al. 
(2018) USA 

Amitriptyline (3.2 - 10.0), caffeine (0.76 - 
2.0), carbamazepine (0.21 - 0.57), diltiazem 
(0.08 - 0.71), diphenhydramine (0.1 - 3.7), 

fluoxetine (1.0 - 4.8), methylphenidate (0.04 - 
3.1), norfluoxetine, (0.8 - 5.8), sertraline 

(0.65 - 5.3)

  

Huerta et al. 
(2018) USA 

Diclofenac (0.7), nadolol (2.1 - 2.3), 
propranolol (0.4), sotalol (21.4 - 37.5), 

hydrochlorothiazide (0.8 - 1.1), 
carbamazepine (3.0 - 8.2), citalopram (1.2 - 

2.4), diazepam (1.9), 2-hydroxy-
carbamazepine (0.7 - 2.5), sertraline (17.1), 

salbutamol (3.4 - 6.5), venlafaxine (4.6 - 
22.9)

  



Reference Country Detected compounds in Fish
 (ng/g)

Detected compounds in Shrimp 
(ng/g)

Detected compounds in Mussel
 (ng/g)

Bai and Acharya 
(2019) USA   

Bisphenol A ( 47.0), salicylic Acid ( 430.0), 
triclosan (24.0 - 28.0), testosterone (6.3 - 

20.0)

Deere et al. (2020) USA 
Amitriptyline (0.6), Caffeine (74.9), DEET 
(2450), Diphenhydramine (2.9), Metformin 
(22.5), Sertraline (1), Sulfanilamide (74.5)
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