S1 APPENDIX 1: SYSTEMATIC LITERATURE SEARCH STRATEGY
Title: 
Simulation modeling for the design and evaluation of HIV drug resistance interventions: A systematic review of literature
Research question: 
How have mathematical models been utilized to design, simulate and predict the outcomes of HIV drug resistance interventions?

P: Individuals or populations with HIV
I: Mathematical modeling techniques
C: Not applicable
O: Understanding mechanisms of drug resistance, prediction of resistance patterns, optimization of treatment strategies, public health policy impact
S: All relevant studies (computational, epidemiological, clinical, theoretical)
Search date: 28/11/2025

















SEARCH STRATEGY AND HISTORY
1. PubMed
	[bookmark: _Hlk156082315]Seach
	Query
	Results

	#1 Human immunodeficiency virus
	"HIV" [MeSH Terms] OR "HIV"[Text Word] OR "human immunodeficiency virus"[Text Word] OR ("HIV"[MeSH Terms] OR "HIV"[All Fields] OR ("human"[All Fields] AND "immunodeficiency"[All Fields] AND "virus"[All Fields]) OR "human immunodeficiency virus"[All Fields])
	464,614

	#10 Anti-HIV
	"anti-retroviral agents"[MeSH Terms] OR "anti-retroviral agents"[Text Word] OR "anti-retroviral agents"[All Fields] OR "HIV drugs" [Text Word] OR "HIV drugs" [All Fields] OR "HIV treatment" [Text Word] OR "HIV treatment" [All Fields].
	81,359

	#11 Drug Resistance
	"drug resistance"[MeSH Terms] OR "drug resistance"[Text Word] OR "drug resistance"[All Fields] OR “treatment failure”[MeSH Terms] OR “treatment failure”[Text Word] OR “treatment failure”[All Fields]
	526,691

	#12 Mutation
	"mutation"[MeSH Terms] OR "mutation"[Text Word] OR "mutate"[All Fields] OR "mutated"[All Fields] OR "mutates"[All Fields] OR "mutating"[All Fields] OR "mutation"[MeSH Terms] OR "mutation"[All Fields] OR "mutations"[All Fields] OR "mutation s"[All Fields] OR "mutational"[All Fields] OR "mutator"[All Fields] OR "mutators"[All Fields]
	1,368,783

	#13 Model
	"models, theoretical"[MeSH Terms] OR mathematical model[Text Word] OR model[All fields] OR "geographic information systems"[MeSH Terms] OR GEOGRAPHICAL INFORMATION SYSTEM[Text Word] OR "geographic information systems" [All fields] OR "computer simulation"[MeSH Terms] OR simulation[Text Word] OR simulate[All Fields] OR framework[All Fields] OR "Systems Analysis"[All Fields] OR  SD[Text Word] OR "system dynamics"[All Fields] 
	6,775,332

	#14
	#1 AND #10 AND #11 AND #12 AND #13
	1,142











2. Embase
	Seach
	Query
	Results

	#1 Human immunodeficiency virus
	‘human immunodeficiency virus’/exp
	569,958

	#2 Anti-HIV
	‘anti-retroviral agents’ OR ‘highly active antiretroviral therapy’ OR ‘HIV drugs’ OR ‘HIV treatment’/exp

	55,642

	#3 Drug Resistance
	‘drug resistance’ OR ‘treatment failure’/exp
	547,364

	#4 Mutation
	muta*
	2,123,407

	#5 Model
	‘models’ OR ‘mathematical model’ OR ‘geographic information systems’ OR ‘GIS’ OR ‘simulation’ OR ‘framework’ OR ‘Systems Analysis’ OR ‘system dynamics’ OR ‘SD’/exp
	3,338,427

	#6
	#1 AND #2 AND #3 AND #4 AND #5
	126



3. Scopus
	Seach
	Query
	Results

	#1 Human immunodeficiency virus
	TITLE-ABS-KEY ("human immunodeficiency virus”)
	477,809

	#2 Anti-HIV
	TITLE-ABS-KEY ("anti-retroviral agents" OR "highly active antiretroviral therapy” OR “HIV drugs” OR “HIV treatment”)

	63,282

	#3 Drug Resistance
	TITLE-ABS-KEY ("drug resistance” OR “treatment failure”)
	538,304

	#4 Mutation
	TITLE-ABS-KEY (muta*)
	1,950,542

	#5 Model
	TITLE-ABS-KEY (model* OR “mathematical model” OR “geographic information systems” OR “simulation” OR “framework” OR “Systems Analysis” OR “system dynamics” OR “SD”)

	24,154,845

	#6
	#1 AND #2 AND #3 AND #4 AND #5
	567








4. Web of science
	Seach
	Query
	Results

	#1 Human immunodeficiency virus
	(ALL=("human immunodeficiency virus")) OR ALL=("HIV")
	519,806

	#2 Anti-HIV
	(((ALL=("anti-retroviral agents")) OR ALL=("highly active antiretroviral therapy")) OR ALL=(ART)) OR ALL=(HAART) OR ALL=(“HIV drugs”) OR ALL=(“HIV treatment”)
	1,562,161

	#3 Drug Resistance
	(ALL=("drug resistance")) OR ALL=("treatment failure")
	176,470

	#4 Mutation
	ALL=(muta*)
	1,814,409

	#5 Model
	((ALL=(model*)) OR (ALL=("geographic information system*")) 
OR (ALL=(GIS)) OR (ALL=(simulat*)) 
OR (ALL=(framework)) OR (ALL=(Systems Analysis)) 
OR (ALL=("system dynamics")) OR (ALL=(SD)))
	21,140,299

	#6
	#1 AND #2 AND #3 AND #4 AND #5
	511




