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1. HIV, ARVs and sanitation statistics

[bookmark: _Ref101265717][bookmark: _Toc103375104]Figure S1: The population percentage in SSA countries with high HIV prevalence [1].





2. Environmental occurrence of ARVs
Table S1: Measured environmental concentrations (MECs) of ARVs from WWTP influent or effluent samples reported globally based on widely used treatment technologies. 
	ARV drug
	Concentration (μg/L)
	Country
	
	Reference

	
	Influent
	Effluent
	
	
	

	Abacavir
	14
	< LOD
	South Africa
	
	[2]

	Abacavir
	3.5
	< LOD
	South Africa
	
	[2]

	Abacavir
	0.14
	< LOQ
	Germany 
	
	[3]

	Abacavir
	0.086
	
	Germany
	
	[4]

	Abacavir
	0.225
	< LOQ
	Germany 
	
	[5]

	Atazanavir
	1.4
	0.74
	South Africa
	
	[2]

	Atazanavir
	0.064
	0.078
	South Africa
	
	[2]

	Darunavir
	43
	17
	South Africa
	
	[2]

	Darunavir
	0.92
	0.35
	South Africa
	
	[2]

	Efavirenz
	0.78
	0.11
	Kenya
	
	[6]

	Efavirenz
	0.46
	0.1
	Kenya
	
	[6]

	Efavirenz
	1.02
	0.11
	Kenya
	
	[6]

	Efavirenz
	140.4
	
	South Africa
	
	[7]

	Efavirenz
	34
	20
	South Africa
	
	[2]

	Efavirenz
	34
	34
	South Africa
	
	[2]

	Efavirenz
	24
	33
	South Africa
	
	[2]

	Efavirenz
	1.37 
	3.63
	South Africa
	
	[8]

	Efavirenz
	26.3
	37.3
	South Africa
	
	[8]

	Efavirenz
	1.67 
	3.27
	South Africa
	
	[8]

	Efavirenz
	1.02
	
	South Africa
	
	[8]

	Efavirenz
	2.22 
	3.64
	South Africa
	
	[8]

	Efavirenz
	17.4
	7.1
	South Africa
	
	[9]

	Efavirenz
	15.4
	1.93
	South Africa
	
	[10]

	Emtricitabine
	172
	4.23
	South Africa
	
	[10]

	Emtricitabine
	0.051
	
	Germany
	
	[4]

	Emtricitabine
	0.98
	0.14
	Germany
	
	[3]

	Emtricitabine
	3.10 
	0.22
	South Africa
	
	[8]

	Emtricitabine
	0.30
	0.22
	South Africa
	
	[8]

	Emtricitabine
	1.47
	0.35
	South Africa
	
	[8]

	Emtricitabine
	< LOQ
	0.11
	South Africa
	
	[8]

	Indinavir
	0.59
	0.042
	South Africa
	
	[2]

	Indinavir
	0.26
	0.025
	South Africa
	
	[2]

	Indinavir
	0.3
	0.04
	South Africa
	
	[2]

	Lamivudine 
	0.37
	< LOQ
	Germany
	
	[3]

	Lamivudine
	0.014
	0.001
	Belgium
	
	[11]

	Lamivudine
	30.3
	19.9
	Kenya
	
	[6]

	Lamivudine
	60.6
	31.07
	Kenya
	
	[6]

	Lamivudine
	31.46
	29.87
	Kenya
	
	[6]

	Lamivudine
	
	3.98
	Kenya
	
	[12]

	Lamivudine
	0.84
	< LOD
	South Africa
	
	[2]

	Lamivudine 
	1.9
	< LOD
	South Africa
	
	[2]

	Lamivudine 
	2.2
	0.13
	South Africa
	
	[2]

	Lamivudine
	20.9
	< LOQ
	South Africa 
	
	[10]

	Lamivudine
	118.97
	55.76
	Zambia
	
	[13]

	Lamivudine
	0.72
	< LOQ
	Germany
	
	[5]

	Lopinavir
	
	0.13
	South Africa
	
	[14]

	Lopinavir
	1.3
	3.8
	South Africa
	
	[2]

	Lopinavir
	1.2
	1.9
	South Africa
	
	[2]

	Lopinavir
	2.5
	3.8
	South Africa
	
	[2]

	Maraviroc
	0.082
	0.039
	South Africa 
	
	[2]

	Nevirapine
	
	1.357
	Kenya
	
	[12]

	Nevirapine
	0.85
	1.03
	Kenya
	
	[6]

	Nevirapine
	3.3
	2.11
	Kenya
	
	[6]

	Nevirapine
	2.08
	2.03
	Kenya
	
	[6]

	Nevirapine
	0.011
	0.0002
	Canada
	
	[11]

	Nevirapine
	0.64
	1.72
	Zambia
	
	[13]

	Nevirapine
	0.67
	0.54
	South Africa
	
	[2]

	Nevirapine
	2.1
	1.9
	South Africa
	
	[2]

	Nevirapine
	2.8
	1.4
	South Africa
	
	[2]

	Nevirapine
	0.681
	0.764
	South Africa
	
	[10]

	Nevirapine
	2.1
	0.35
	South Africa
	
	[9]

	Nevirapine
	0.022
	0.032
	Germany
	
	[5]

	Raltegravir
	17
	3.5
	South Africa
	
	[2]

	Raltegravir
	0.81
	0.086
	South Africa
	
	[2]

	Raltegravir 
	0.061
	< LOD
	South Africa
	
	[2]

	Ritonavir
	0.09
	
	Switzerland
	
	[15]

	Ritonavir
	3.2
	1.5
	South Africa
	
	[2]

	Ritonavir
	1.6
	0.91
	South Africa
	
	[2]

	Ritonavir
	1.6
	0.46
	South Africa
	
	[2]

	Saquinavir
	0.18
	< LOD
	South Africa
	
	[2]

	Stavudine
	0.788
	
	South Africa
	
	[14]

	Stavudine
	
	0.413
	South Africa
	
	[14]

	Stavudine
	0.011
	< LOQ
	Germany
	
	[5]

	Tenofovir
	0.25 
	0.17
	South Africa
	
	[8]

	Tenofovir
	0.10 
	< LOQ
	South Africa
	
	[8]

	Zidovudine
	0.116
	0.132
	Belgium
	
	[11]

	Zidovudine
	0.31
	0.098
	Germany
	
	[5]

	Zidovudine
	0.38
	0.564
	Germany
	
	[5]

	Zidovudine
	
	0.97
	South Africa
	
	[14]

	Zidovudine
	
	0.22
	South Africa
	
	[14]

	Zidovudine
	66.59
	37.14
	Zambia
	
	[13]

	Zidovudine
	
	0.513
	Kenya
	
	[16]

	Zidovudine
	0.062
	0.037
	Finland
	
	[16]

	Zidovudine
	107
	97.7
	South Africa
	
	[10]

	Zidovudine
	6.9
	0.087
	South Africa
	
	[2]

	Zidovudine
	53
	0.5
	South Africa
	
	[2]

	Zidovudine
	11
	0.43
	South Africa
	
	[2]

	Zidovudine
	0.008
	0.006
	France
	
	[17]

	Zidovudine
	13.27
	0.09
	Kenya
	
	[6]

	Zidovudine
	12.1
	0.09
	Kenya
	
	[6]

	Zidovudine
	20.13
	0.11
	Kenya
	
	[11]

	Zidovudine
	0.39
	0.15
	Germany
	
	[6]
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Table S2: Summary of the MECs on ARVs in surface water samples globally.
	ARV drug
	Concentration (μg/L)
	Country
	Reference

	Didanosine
	0.05
	South Africa
	[18]

	Efavirenz
	1.59
	Kenya
	[6]

	Lamivudine
	0.016
	Belgium 
	[11]

	Lamivudine
	3.15
	Kenya
	[19]

	Lamivudine
	167.10
	Kenya
	[6]

	Lamivudine
	4.4
	Kenya
	[12]

	Lamivudine 
	0.09 – 0.24 
	South Africa
	[14]

	Lamivudine
	49.7
	Zambia
	[13]

	Lopinavir
	0.28 – 0.31
	South Africa
	[14]

	Nevirapine
	33.44
	Kenya
	[19]

	Nevirapine
	5.62
	Kenya
	[19]

	Nevirapine
	4.87
	Kenya
	[12]

	Nevirapine
	0.003
	Canada
	[11]

	Nevirapine
	0.24 – 1.48
	South Africa
	[14]

	Nevirapine
	0.21
	Zambia
	[13]

	Stavudine 
	0.0013 – 0.0043
	Germany
	[5]

	Stavudine 
	0.102 – 0 .778 
	Kenya
	[19]

	Stavudine 
	0.41 – 0.78 
	South Africa
	[14]

	Tenofovir
	0.11 ± 2.0
	South Africa
	[8]

	Tenofovir
	0.25
	South Africa
	[14]

	Tenofovir
	0.16 – 0.19
	South Africa
	[14]

	Zalcitabine
	0.07
	South Africa
	[14]

	Zalcitabine
	0.03
	South Africa
	[14]

	Zidovudine
	0.0012 – 0.17
	Germany
	[8]

	Zidovudine
	0.22 – 0.62 
	South Africa
	[14]

	Zidovudine
	0.05
	South Africa
	[14]

	Zidovudine
	0.0517 – 0.973
	South Africa
	[14]

	Zidovudine
	7.684
	Kenya
	[12]

	Zidovudine
	0.0183
	Kenya
	[19]

	Zidovudine
	0.05 – 17.4
	Kenya
	[6]

	Zidovudine
	0.117
	Belgium
	[11]

	Zidovudine
	1.28
	Zambia
	[13]

	Zidovudine
	0.022 – 0.03
	Germany
	[3]



[bookmark: _Toc101696846]Table S3: MECs of ARVs from groundwater samples globally.
	ARV drug
	Concentration (μg/L)
	Location 
	Reference

	Abacavir
	0.01
	Germany
	[4]

	Lamivudine
	0.001
	Germany
	[4]

	Lamivudine
	0.025
	USA
	[20]

	Nevirapine
	0.013
	South Africa
	[21]

	Nevirapine
	0.027
	USA
	[20]

	Nevirapine
	1.6
	Kenya
	[6]

	Zidovudine
	0.03
	Kenya
	[6]


[bookmark: _Toc101696847]Table S4: MEC of ARVs in tap water samples globally.
	[bookmark: _Hlk80353598]ARV drug
	Concentration (μg/L)
	Location 
	Reference

	Abacavir
	0.08
	Germany
	[3]

	Emtricitabine
	0.04
	Germany
	[3]

	Lamivudine
	0.084
	Germany
	[3]

	Lamivudine
	0.004
	USA
	[22]

	Lamivudine
	< 0.001
	Germany
	[23]

	Zalcitabine
	0.008
	South Africa
	[14]

	Zidovudine
	0.07
	South Africa
	[14]

	Zidovudine
	0.003
	Poland
	[24]

	Zidovudine
	0.02-0.03
	Kenya
	[6]




[bookmark: _Ref101265302][bookmark: _Ref101265248][bookmark: _Toc103375103][bookmark: _Ref101265265]Figure 2: Global statistics of PLWHIV in 2021 based on Joint United Nations Programme on HIV/AIDS (UNAIDS) data (UNAIDS,2021).
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Figure S3: Global statistics on the distribution of ARVs in the environment with (a) as measured environmental concentrations, and (b) number of detected ARVs in a given country.
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Figure S4: Schematic illustration of the ARV flows in Eswatini both in the rural and urban settings via variant technical and natural systems. Most rural population has limited or no connection to WWTPs, and a portion of ARVs are released via runoff without any form of treatment process. 

3. Setting of problem boundary

The country of focus in this work is the kingdom of Eswatini. Eswatini is a landlocked country in Sub-Saharan Africa (SSA), and shares boundaries with South Africa and Mozambique [25,26]. The country is third least developed globally with a land area of 17 200 km2 and a population of some 1 106 164 people [27]. It has a density of 80.0 per km2 with 50.8 % as females, and the rest as males [28]. The country has four administrative regions, namely: Hhohho, Manzini, Lubombo, and Shiselweni (Figure S5); which are further sub-divided into 55 constituencies [29]. About 62% of Eswatini’s population resides in the two urban regions, namely; Mbabane and Manzini, with  320 651 and 355 945 people respectively in 2017 [30]. 
Eswatini has the highest global HIV prevalence at some 27.2% of the total population, with steep gender parity of 32.5 and 20.4% for females and males, respectively [31,32]. Geographically, the Lubombo region had the highest HIV prevalence, and Hhohho region the least (Figure S5). The country over the last decade increased the rollout of ART programmes to manage the HIV pandemic, and this led to a reduction in the prevalence rate. For example, HIV prevalence according to the Swaziland HIV Incidence Measurement Survey (SHIMS) 1, and SHIMS 2 reports documented an overall decline of 1.6% from 2011 to 2016/17 where 2.9% were among males, and 0.7% on females [33].
Eswatini prescribes universal ART to all children aged five and below since 2015, and thereafter, adopted the revised WHO guidelines of October 2016 [34]. The guidelines promoted the initiation of the “Test and Start Initiative,” which resulted to early initiation of ART to all people living with HIV regardless of CD4 cell count, or age, [35–37]. In 2017, for example, post the adoption of universal ART, 86% and 76% of adults and children below the age of 15 years, respectively, living with HIV were under the treatment programme [36].

[image: ]
Figure S5: Map of the Kingdom of Eswatini showing the four administrative regions, their areas, number of constituencies, population, and HIV prevalence. (Modified with permission from Attribution-NoDerivatives 4.0 International).
 
In addition to high HIV/AIDs prevalence, Eswatini has limited water supply and poor sanitation services [38]. Most water resources in Eswatini are shared with the neighbouring countries. For example, it shares five major rivers with South Africa including the Komati, Lomati, Pongola, Usuthu and Ngwavuma. The Komati and Lomati rivers, in the northern part of the country – both originate from South Africa and flow through Eswatini into Mozambique (Figure S6) [39]. Relatively irrigated croplands utilises some 870 Mm3 of water annually, with two-thirds in the sugarcane industry [40]. In addition, the Mbuluzi River originates in Eswatini and flows into Mozambique; whereas the Usuthu River originates in South Africa and flows via Eswatini into Mozambique [41]. Lastly, the Ngwavuma river, in the southern part of the country starts from Eswatini then flows into South Africa, and empties its waters in Mozambique [42]. This results in constraints in terms of water availability both for domestic and industrial purposes in Eswatini linked to shared transboundary water resources.










 


Figure S6: Water resources map of Eswatini detailing river basins [40].
Other water sources in the country are nine dams with total capacity of approximately 5.85 × 108 m3 [40]. Seven dams are used for sugarcane irrigation, one for hydroelectricity power production [43], and the larger dam (the Maguga Dam) is used for irrigation, hydroelectricity generation, and tourism purposes [44,45]. Although Eswatini has no substantial aquifers, groundwater is prominently used for domestic purposes, particularly in drier parts of the country [46] – with the largest portion of the country’s water resources used for the irrigation purposes. 
UNICEF Eswatini report (2019) indicates that some 58% of the total population had access to basic sanitation services, 27% with limited services, 8% unimproved sanitation, and the rest from the remaining 7% constituted a runoff into the surface water systems [47]. The National Health and Hygiene Policy (2019) documented that 10 wastewater treatment plants (WWTPs) were operational in Eswatini [48] operated and monitored by Eswatini Water Services Corporation (EWSC). At a removal rate of 77.4% in the year 2018/2019 [49]. The total population connected to these systems are about 60 000 people [49]. Treatment technologies employed to treat generated influent includes waste stabilization ponds, vertical constructed wetlands (or reed beds), activated sludge, trickling filters, and chlorination [50]. The treated WWTP effluent is released into the river system, whilst the sludge is kept on sludge drying beds at the WWTP [51].  
According to Sato et al.  [52], a significant portion of generated wastewater in SSA is released into the ecosystems untreated. This, in turn, can partly account for the spread of waterborne diseases e.g., diarrhoea and cholera in the SSA [52]. Based on the preceding facts, the lack of proper sanitation systems, high HIV/AIDS prevalence, the remarkable success of the ART programme [53], it is certain ARVs are present in the environment. Regardless of the absence of literature reporting on the quantification of ARVs in the environment in Eswatini, unlike in other SSA countries e.g., South Africa, Kenya and Zambia [2,14,16,19,21,54]. Furthermore, the country being the first to achieve the 90-90-90 and 95-95-95 paradigm motivates the need for systematic risk assessment of ARV moieties in Eswatini. Hence, in the next sections, we describe the approaches applied to quantify the potential risks of ARVs in the aquatic environments in Eswatini, where specific country data were taken into consideration. 
4. Model equations
	
4.1 Quantification of ARV flows in wastewater treatment plants

As WWTP services are mostly accessible in the urban regions, the estimated masses of ARVs in the influent from all four regions of Eswatini for individual ARVs were computed using the expression: 
 					 	     	        	         (1)
where MARVi, WWTPin is the mass of ARVi in the influent wastewater (kg) for each region, and ARWWTP is the ratio of population connected to WWTPs in a particular region. Data used for the model was from the Eswatini annual vulnerability assessment and analysis report [55]. 
Conventional WWTPs generally have low efficacy in the removal of pharmaceuticals from wastewater treatment systems [56,57]. Different ARVs have high variation of removal efficiencies based on literature-documented values. The accessible efficiencies data were used to determine the geometric mean (GM) removal for each drug. Thereafter, the calculated GM was based on corresponding removal rates of a particular ARV for values reported in WWTPs in the African continent. Negative removal and zero removal rates were not considered as the geometric mean can only be computed using positive values. The computed GM efficiency was then used to calculate the removal of different ARVs considered in this work:
	      						         (2)
where MARVi, WWTPe is the mass of ARVi in WWTP effluent in kg and GM removal is the geometric mean removal rate (%) of a particular ARVi in wastewater for each region.  
4.2 Quantification of ARV flows in surface water
Low WWTP efficacies implies the release of pollutants into surface water systems. In Eswatini approximately seven percent of the population have no access to sanitation services (the Lubombo region had the highest runoff percentage), and therefore, ARVs are released in runoff into surface waters. The pollutants removed during the WWTPs are then accumulated onto sludge [58–60]. In most SSA countries wastewater receives minimal treatment [52], and the generated sludge are poorly managed with certain portions ending up in surface waters. In Eswatini, sludge is stored on sludge drying beds [51], and none used for agricultural purposes, hence the reason it is not accounted for in the calculations. The total estimated masses of ARVi in surface water were estimated using equation 3. 
					         (3)
where MARVi, sw is the flow of individual ARVi released into surface water (kg) and %RO is the percentage of runoff in Eswatini.
4.3 Exposure assessment
Previously, MECs of ARVs have been used to estimate their potential risks of ARVs in the aquatic systems [61,62]. However, the MEC values are based on limited sampling sites, and therefore, inadequate to quantify ARVs risk at a country level. Herein, predicted environmental concentrations (PECs) estimated using material flow analysis (MFA) approach [63] due to lack of data on the occurrence of ARVs in the aquatic environment in Eswatini. The PEC for both wastewater and surface water systems were determined. Hence, the PECs in wastewater (WW) were determined using the expressions:
 								     (4)
							                 (5)
where PECi, WWTPe is the concentration of specific ARVs in WWTP effluent (µg/L), PECi, WWTPi is the concentration of specific ARVs in WWTP influent (µg/L) and WWt is the fraction of  wastewater for a particular region (in litres) sourced from the Food and Agriculture Organization (FAO) [64]. The PECs in surface water were calculated using equation:
 								                   (6)
[bookmark: _Hlk107484608]Where PECi, sw is the concentration of individual ARVs in surface water in µg/L, WWut is the fraction of  untreated wastewater for each region, also obtained from the FAO [64] and DF is the dilution factor. Eswatini is an arid country with a long-term average annual rainfall range of 400–1 200 mm [26,65]. Our calculations were based on the year 2017, as this was the year with the most recent available data on the number of patients under the ART programme in Eswatini. Additionally, this was prior to the declaration by the WHO and UNAIDS of October 2015 [66] for universal treatment of all patients with HIV/AIDS. Thus, would yield masses for the period before the implementation of the new policy.  In this study, we used a DF = 3 as is the case in a study of Musee [67] for risk assessment of nanomaterials Johannesburg Metropolitan in South Africa. 
4.4 Hazard characterisation
[bookmark: _Hlk82551717]PNECs were estimated using either the half-maximal effective concentration (EC50) and/or lethal dose concentration (LC50) data values. The E(L)50 values were based on acute and/or chronic toxicity tests on three taxonomic groups (fish, daphnia and/or algae), and by use of an assessment factor (AF) [68–71] as defined by the European Medicines Agency (EMA) [72]. PNECs were determined using the expression below:
 			    						    	       (7)
[bookmark: _Hlk109918110][bookmark: _Hlk86053041]The AF used for acute toxicity to calculate the PNEC  is 1000 ECB, 2003), and the same value applies for toxicity data derived using the Ecological Structural Activity Relationships (ECOSAR) model [73]. This is because ECOSAR toxicity data are highly uncertain [74]. Due to lack of experimental ecotoxicity data for most ARVs in the aquatic environment. Therefore,  E(L)C50 values used in this study were derived using the ECOSAR v2.0 and EPI Suite software of the Environmental Protection Agency in the United States [75]. 
The ECOSAR model results indicated certain ARVs had one or more transformation products (TPs). Therefore, individual E(L)C50 values of the TPs for a given ARV derived from the ECOSAR model were used to calculate the geometric mean (GM) toxicity for each trophic level and drug [76–78]. The use of GM value was due to lack of a precise ratio of TPs for a given ARVs as are dependent on numerous environmental factors (e.g., electromagnetic radiation, dissolved organic carbon, temperature, and pH) [79–81]. For this reason, a single value could not be considered reflective of actual representation of TPs formed in the environment. For this reason, the GM toxicity value was considered as more representative.
5. Use of ARVs and their properties
Table S5: ARVs administered in the different regimes in Eswatini and their excretion rates. 
	Regime
	Drug
	Symbol
	Dosage (mg/d)
	Drug use probability
	Excretion rate (%) and references

	1st line

	Tenofovir
	TDF
	300
	0.416
	85

	[82]

	
	Lamivudine
	3TC
	300
	0.750
	75

	[83]


	
	Efavirenz
	EFV
	600
	0.469
	62

	[84]


	
	Nevirapine
	NVP
	400
	0.285
	2.7

	[85]

	
	Zidovudine
	AZT
	600
	0.338
	75

	[86,87]

	
	Dolutegravir
	DTG
	50
	0.02
	95.6

	[88]

	2nd line
	Lopinavir
	LPV
	800
	0.02
	21

	[89]

	
	Didanosine
	DDI
	800
	0.02
	12.4

	[90]

	
	Atazanavir
	ATV
	300
	0.02
	7

	[91]

	
	Ritonavir
	RTV
	100
	0.02
	97.6

	[92]


Drug regimens and administered drug dosages sourced from the Ministry of Health (MoH) in Eswatini
Table S6: Geometric mean removal rates of ARV drugs considered in this work
	ARV Drug
	Influent
	Effluent
	Removal rate
	Geometric mean
	Reference

	Atazanavir
	1.4
	0.74
	47.1
	47.1
	[2]

	Efavirenz
	0.78
	0.11
	85.9
	45.0
	[6]

	
	0.46
	0.1
	78.3
	
	[6]

	
	1.02
	0.11
	89.2
	
	[6]

	
	34
	20
	41.2
	
	[2]

	
	34
	33
	2.9
	
	[2]

	
	24
	33
	-37.5
	
	[2]

	
	1.37
	3.63
	-165.0
	
	[8]

	
	26.3
	37.3
	-41.8
	
	[8]

	
	1.67
	3.27
	-95.8
	
	[8]

	
	2.22
	3.64
	-64.0
	
	[8]

	
	17.4
	7.1
	59.2
	
	[9]

	
	15.4
	1.93
	87.5
	
	[10]

	Lamivudine
	2.2
	0.13
	94.1
	53.8
	[2]

	
	30.3
	19.9
	34.3
	
	[6]

	
	60.68
	31.07
	48.8
	
	[6]

	
	118.97
	55.76
	53.1
	
	[13]

	Lopinavir
	1.3
	3.8
	-192.3
	-
	[2]

	
	1.2
	1.9
	-192.3
	
	[2]

	
	2.5
	3.8
	-58.3
	
	[2]

	Nevirapine
	0.85
	1.03
	-21.18
	20.1
	[6]

	
	3.3
	2.11
	36.06
	
	[6]

	
	2.08
	2.03
	2.40
	
	[6]

	
	0.67
	0.54
	19.40
	
	[2]

	
	2.1
	1.9
	9.52
	
	[2]

	
	2.8
	1.4
	50.00
	
	[2]

	
	0.681
	0.764
	-12.19
	
	[10]

	
	2.1
	0.35
	83.33
	
	[9]

	
	0.68
	1.72
	-152.94
	
	[13]

	Ritonavir
	3.2
	1.5
	53.1
	54.7
	[2]

	
	1.6
	0.91
	43.1
	
	[2]

	
	1.6
	0.46
	71.3
	
	[2]

	Tenofovir
	0.25
	0.17
	32.00
	32.0
	[8]

	Zidovudine
	107
	97.7
	8.7
	53.5
	[10]

	
	6.9
	0.087
	98.7
	
	[2]

	
	53
	0.5
	99.1
	
	[2]

	
	11
	0.43
	96.1
	
	[2]


[bookmark: _Ref101347525][bookmark: _Toc101696851]Table S7: Number of people on various ART regimes in Sub-Saharan African countries.


	Year, Country
	Regime
	Drug combination
	% people/ regime
	Reference

	2017
Eswatini

	1st line
	TDF + 3TC + EFV
	39.9
	[93]

	
	
	TDF + 3TC + NVP
	1.7
	

	
	
	AZT + 3TC + NVP	
	26.8
	

	
	
	AZT + 3TC + EFV	
	7
	

	
	2nd line
	AZT + 3TC + LPV/r 
	6.5
	

	
	
	AZT + 3TC + ATV/r	
	
	

	2020
South Africa
	1st line
	TDF + FTC + EFV
	98.9
	[94]

	
	2nd line
	AZT + 3TC + LPV/r
	0.06
	

	
	3rd line
	AZT + 3TC + DTG
	0.0003
	

	
	
	TDF + FTC + DTG
	
	

	2016
South Africa
	1st line
	TDF + FTC + EFV
	95.7
	[95]

	
	2nd line
	AZT + 3TC + LPV/r
	0.04
	

	
	3rd line
	AZT + 3TC + DTG
	0.0002
	

	
	
	TDF + FTC + DTG
	
	

	2009
Malawi
	1st line
	d4T + 3TC + NVP
	99%
	[96]



	
	
	AZT + 3TC + NVP
	
	

	
	
	AZT + 3TC + EFZ
	
	

	
	2nd line
	AZT + 3TC + TDF/ LPV/r
	< 1%
	



Table S8: Properties of ARV drugs considered in this study
	ARV drug
	CAS number
	Molecular formula
	Molecular structure
	Log Kow
	Water solubility (mg/L)

	Atazanavir
	198904-31-3
	C38H52N6O7
	
[image: Atazanavir]
	2.88
	0.11

	Efavirenz
	154598-52-4
	C14H9ClF3NO2
	[image: Efavirenz]
	4.7
	0.093

	Lamivudine
	134678-17-4
	C8H11N3O3S
	[image: Lamivudine]
	-9.54
	70 000

	Lopinavir
	192725-17-0
	C37H48N4O5
	[image: Lopinavir]
	5.94
	0.0077

	Didanosine
	69655-05-6
	C10H12N4O3
	[image: Didanosine]
	-1.24
	15 800

	Nevirapine
	129618-40-2
	C15H14N4O
	[image: Nevirapine]
	3.89
	100

	Ritonavir
	155213-67-5
	C37H48N6O5S2
	[image: Ritonavir]
	6.27
	0.00011

	Tenofovir
	147127-20-6
	C9H14N5O4P
	[image: Tenofovir]
	-1.6
	13 400

	Dolutegravir
	1051375-16-6
	C20H19F2N3O5
	[image: ]
	1.62
	95

	Zidovudine
	30516-87-1
	C10H13N5O4
	
[image: Zidovudine]
	0.05
	20100


All information sourced from https://pubchem.ncbi.nlm.nih.gov/ Accessed: 17 February 2022
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