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Supplementary methods
ATC codes used to define index and marker medications

Index medications (ATC codes)
SGLT2i (A10BK)
Thiazolidinedione (A10BG)
Dihydropyridine calcium channel blockers (C08CA)
Statin (C10AA)
Antihypertensives (C09, C07A, C08CA, C03AA)
Thiazide diuretics (C03AA)
Beta-blocker (C07A)

Marker medications
UTI antibiotics (selected as first line for urinary tract infection within both Scotland and Wales and are specific for treating urinary tract infections):
Trimethoprim (J01EA01)
Nitrofurantoin  (J01XE01)
Antifungal treatment (J02A, D01A, G01)
Drugs for urinary frequency and incontinence (G04BD)
Loop diuretic (C03CA)
Gout medications (selected as those that are gout-specific. Other medications such as NSAID were not used to indicate gout as they have much broader indications and would therefore reduce specificity): Colchicine or allopurinol (M04AC01 or M04AA01)
Antidepressant (N06A)
NSAID (M01A)
Hypnotic (N05C)

Negative control (marker) medications
Flucloxacillin (J01CF) – Used as a negative control for SGLT2i and statin cascades as it is not used for urinary tract infections, is not used to treat other complications of these medications.
Paracetamol (N02BE) – Used for those cascades in which oedema is the ADR and loop diuretics are the marker drug. Used at it is commonly prescribed, does not cause oedema, and is not used as a treatment for oedema. Also, pain is not an anticipated adverse drug reaction for thiazolidinediones, calcium channel blockers, or beta-blockers. 
Amoxicillin (J01CA04) – Used in the cascades to gout and from antihypertensives to antidepressants. Amoxicillin was selected as it is a very commonly prescribed antibiotic, is not used to treat gout or depression, and is not used to treat known side effects of antihypertensives. 
Figure S1: Histograms of prescribing asymmetry (SDRN)
[image: ]
This figure shows the timing of the first prescription of the marker medication relative to the first prescription of the index medication. This illustrates the asymmetry in prescriptions, unadjusted for background secular prescribing trends. Red bars indicate the counts of individuals where the marker medication was started after the first index medication. Blue bars indicate where the marker medication was started before the index medication. 


Figure S2: Pooled analyses restricted to most recent 3-years follow-up
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Table S1: Subgroup analyses in SAIL
	subgroup
	Window size
	SGLT2i  
UTI antibiotics
	SGLT2i  
antifungal
	SGLT2i  
LUTS
	Thiazolidinedione   
loop diuretic
	CCB  
loop diuretic
	Beta blocker 
 loop diuretic
	Statin 
 LUTS
	Statin  
NSAID
	Statin 
 Hypnotic
	Thiazide  
Gout
	Antihypertensive 
Gout
	Antihypertensive  Antidepressant

	overall
	365
	1.13 (1.08-1.19)
	1.61 (1.55-1.67)
	1.10 (0.98-1.23)
	3.03 (2.22-4.20)
	2.01 (1.89-2.14)
	0.96 (0.92-1.01)
	1.52 (1.38-1.68)
	1.14 (1.10-1.18)
	1.55 (1.45-1.65)
	1.80 (1.30-2.52)
	1.01 (1.00-1.03)
	0.96 (0.96-0.97)

	age<65
	365
	1.07 (1.01-1.13)
	1.51 (1.45-1.58)
	1.12 (0.96-1.30)
	2.50 (1.58-4.07)
	1.77 (1.59-1.98)
	1.14 (1.05-1.25)
	1.61 (1.40-1.85)
	1.21 (1.16-1.26)
	1.46 (1.35-1.57)
	1.58 (0.92-2.74)
	1.04 (1.01-1.07)
	0.92 (0.91-0.93)

	age65-75
	365
	1.29 (1.18-1.42)
	1.97 (1.81-2.13)
	1.28 (1.02-1.61)
	4.64 (2.26-10.41)
	2.17 (1.92-2.45)
	0.96 (0.88-1.05)
	1.42 (1.18-1.71)
	1.01 (0.92-1.10)
	1.48 (1.26-1.74)
	4.07 (2.11-8.41)
	1.04 (1.01-1.06)
	0.97 (0.96-0.99)

	age>75
	365
	1.19 (1.05-1.34)
	1.71 (1.50-1.95)
	0.82 (0.62-1.08)
	3.01 (1.80-5.22)
	2.11 (1.92-2.32)
	0.87 (0.81-0.93)
	1.47 (1.18-1.83)
	0.77 (0.66-0.89)
	2.09 (1.77-2.47)
	1.02 (0.58-1.81)
	0.97 (0.95-0.99)
	1.01 (1.00-1.02)

	WIMD tertile 1
	365
	1.19 (1.09-1.29)
	1.79 (1.67-1.92)
	1.00 (0.80-1.24)
	2.97 (1.79-5.07)
	2.13 (1.91-2.38)
	0.94 (0.86-1.01)
	1.61 (1.36-1.92)
	1.00 (0.93-1.07)
	1.45 (1.27-1.65)
	2.25 (1.35-3.86)
	1.02 (1.00-1.04)
	0.99 (0.98-1.00)

	WIMD tertile 2
	365
	1.11 (1.02-1.20)
	1.66 (1.56-1.77)
	1.73 (1.39-2.16)
	3.68 (2.05-6.97)
	2.00 (1.79-2.23)
	1.02 (0.94-1.10)
	1.48 (1.24-1.78)
	1.35 (1.27-1.44)
	1.27 (1.14-1.42)
	3.03 (1.66-5.81)
	1.04 (1.02-1.06)
	0.96 (0.95-0.97)

	WIMD tertile 3
	365
	1.11 (1.03-1.19)
	1.46 (1.38-1.54)
	0.92 (0.77-1.09)
	2.35 (1.37-4.14)
	1.88 (1.69-2.08)
	0.94 (0.87-1.02)
	1.27 (1.07-1.51)
	1.07 (1.00-1.13)
	1.77 (1.59-1.97)
	0.61 (0.30-1.20)
	0.97 (0.95-0.99)
	0.94 (0.93-0.95)

	Female
	365
	1.12 (1.06-1.18)
	1.65 (1.57-1.72)
	1.04 (0.89-1.22)
	2.80 (1.84-4.36)
	1.86 (1.71-2.03)
	0.94 (0.87-1.00)
	1.34 (1.18-1.52)
	1.12 (1.07-1.18)
	1.32 (1.20-1.44)
	2.00 (1.16-3.51)
	1.03 (1.01-1.05)
	0.96 (0.95-0.97)

	Male
	365
	1.17 (1.08-1.26)
	1.56 (1.47-1.65)
	1.17 (0.99-1.39)
	3.32 (2.09-5.43)
	2.19 (2.00-2.39)
	0.99 (0.93-1.05)
	1.85 (1.58-2.17)
	1.16 (1.11-1.22)
	1.79 (1.63-1.96)
	1.69 (1.12-2.58)
	1.00 (0.99-1.02)
	0.97 (0.96-0.97)

	MLTC tertile 1
	365
	1.15 (1.01-1.30)
	1.80 (1.65-1.97)
	1.58 (1.08-2.32)
	7.23 (2.45-27.19)
	3.50 (2.72-4.55)
	1.29 (1.06-1.56)
	1.77 (1.27-2.48)
	1.17 (1.09-1.26)
	3.30 (2.63-4.17)
	 NA ( NA- NA)
	2.16 (2.03-2.30)
	1.32 (1.29-1.35)

	MLTC tertile 2
	365
	1.25 (0.97-1.60)
	1.43 (1.13-1.82)
	0.83 (0.43-1.61)
	4.61 (1.48-17.89)
	2.12 (1.63-2.77)
	1.02 (0.82-1.27)
	1.39 (0.90-2.16)
	0.98 (0.80-1.20)
	1.22 (0.86-1.74)
	0.99 (0.32-3.08)
	1.06 (1.00-1.12)
	0.95 (0.92-0.98)

	MLTC tertile 3
	365
	1.15 (1.07-1.23)
	1.49 (1.40-1.58)
	0.91 (0.76-1.09)
	1.94 (1.26-3.04)
	1.67 (1.54-1.81)
	0.80 (0.75-0.85)
	1.03 (0.89-1.20)
	1.08 (1.01-1.16)
	1.56 (1.41-1.73)
	1.64 (1.02-2.68)
	0.87 (0.86-0.89)
	0.85 (0.84-0.86)

	overall
	180
	1.19 (1.12-1.26)
	2.04 (1.96-2.14)
	1.19 (1.03-1.39)
	3.86 (2.46-6.26)
	2.29 (2.11-2.48)
	0.95 (0.90-1.00)
	1.47 (1.29-1.66)
	1.15 (1.09-1.20)
	1.57 (1.44-1.71)
	1.38 (0.92-2.08)
	0.99 (0.97-1.00)
	0.93 (0.92-0.93)

	overall
	90
	1.33 (1.23-1.43)
	2.10 (1.98-2.22)
	1.21 (0.99-1.49)
	5.18 (2.55-11.54)
	2.16 (1.94-2.41)
	0.97 (0.92-1.03)
	1.41 (1.20-1.66)
	1.05 (0.98-1.12)
	1.80 (1.60-2.03)
	0.89 (0.50-1.56)
	0.95 (0.93-0.97)
	0.90 (0.89-0.91)




Table S2: Subgroup analyses in SDRN
	subgroup
	Window size
	SGLT2i  
UTI antibiotics
	SGLT2i  
antifungal
	SGLT2i  
LUTS
	Thiazolidinedione   
loop diuretic
	CCB  
loop diuretic
	Beta blocker 
 loop diuretic
	Statin 
 LUTS
	Statin  
NSAID
	Statin 
 Hypnotic
	Thiazide  
Gout
	Antihypertensive 
Gout
	Antihypertensive  Antidepressant

	overall
	365
	1.14 (1.1-1.18)
	1.66 (1.61-1.72)
	1.26 (1.07-1.47)
	1.71 (1.47-2)
	1.62 (1.55-1.7)
	1 (0.97-1.04)
	1.16 (1.09-1.23)
	0.96 (0.93-0.99)
	1.37 (1.31-1.43)
	1.04 (0.9-1.2)
	1.1 (1.05-1.16)
	1.1 (1.08-1.13)

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	age<65
	365
	1.09 (1.04-1.15)
	1.54 (1.48-1.6)
	1.29 (1.07-1.57)
	1.96 (1.49-2.59)
	1.7 (1.55-1.87)
	1.05 (0.97-1.13)
	1.21 (1.1-1.34)
	0.98 (0.94-1.01)
	1.23 (1.16-1.3)
	1.32 (1-1.75)
	1.28 (1.18-1.4)
	1.1 (1.07-1.14)

	age65-75
	365
	1.13 (1.06-1.21)
	1.85 (1.77-1.94)
	1.3 (1.04-1.63)
	1.7 (1.31-2.23)
	1.62 (1.49-1.75)
	1 (0.94-1.07)
	1.11 (0.98-1.24)
	0.94 (0.88-1)
	1.27 (1.15-1.4)
	1.04 (0.82-1.34)
	1.01 (0.93-1.09)
	1.09 (1.05-1.14)

	age>75
	365
	1.24 (1.14-1.35)
	1.91 (1.77-2.06)
	1.05 (0.83-1.34)
	1.51 (1.16-1.97)
	1.58 (1.48-1.7)
	0.98 (0.93-1.03)
	1.13 (1.01-1.27)
	0.84 (0.76-0.93)
	1.93 (1.75-2.13)
	0.87 (0.69-1.1)
	1.05 (0.97-1.14)
	1.11 (1.07-1.16)

	SIMD quintile 1
	365
	1.17 (1.1-1.26)
	1.52 (1.44-1.6)
	1.15 (0.91-1.46)
	1.46 (1.09-1.97)
	1.54 (1.41-1.69)
	0.97 (0.9-1.05)
	1.08 (0.95-1.23)
	0.99 (0.94-1.05)
	1.3 (1.2-1.41)
	1.06 (0.77-1.44)
	1.21 (1.09-1.35)
	1.08 (1.03-1.12)

	SIMD quintile 2
	365
	1.1 (1.02-1.19)
	1.67 (1.56-1.79)
	1.19 (0.96-1.47)
	1.53 (1.14-2.06)
	1.62 (1.47-1.77)
	0.96 (0.89-1.04)
	1.24 (1.09-1.4)
	0.97 (0.91-1.03)
	1.35 (1.23-1.48)
	0.97 (0.72-1.3)
	1.09 (0.99-1.21)
	1.11 (1.07-1.17)

	SIMD quintile 3
	365
	1.06 (0.97-1.15)
	1.68 (1.59-1.77)
	1.34 (1.05-1.69)
	1.55 (1.12-2.18)
	1.54 (1.39-1.7)
	0.98 (0.91-1.07)
	1.16 (1.01-1.34)
	0.93 (0.87-0.99)
	1.4 (1.26-1.55)
	1.11 (0.8-1.55)
	1.11 (1-1.24)
	1.11 (1.05-1.16)

	SIMD quintile 4
	365
	1.06 (0.97-1.16)
	1.72 (1.59-1.86)
	1.3 (1-1.69)
	2.26 (1.51-3.42)
	1.81 (1.62-2.02)
	1.13 (1.03-1.23)
	1.13 (0.97-1.32)
	0.93 (0.86-1)
	1.53 (1.36-1.72)
	1.06 (0.77-1.48)
	1.04 (0.93-1.16)
	1.09 (1.04-1.15)

	SIMD quintile 5
	365
	1.19 (1.07-1.32)
	1.75 (1.59-1.91)
	1.29 (0.91-1.84)
	3.18 (1.79-5.91)
	1.72 (1.51-1.97)
	1.01 (0.92-1.12)
	1.22 (1.02-1.47)
	0.95 (0.87-1.04)
	1.41 (1.23-1.61)
	1.06 (0.73-1.53)
	1.05 (0.92-1.18)
	1.16 (1.09-1.24)

	Female
	365
	1.09 (1.04-1.14)
	1.73 (1.65-1.81)
	1.18 (0.95-1.47)
	1.79 (1.45-2.22)
	1.61 (1.51-1.72)
	0.98 (0.92-1.03)
	1.15 (1.05-1.25)
	0.94 (0.9-0.98)
	1.29 (1.21-1.37)
	0.99 (0.78-1.24)
	1.06 (0.98-1.15)
	1.07 (1.04-1.11)

	Male
	365
	1.21 (1.13-1.29)
	1.51 (1.45-1.56)
	1.32 (1.13-1.53)
	1.62 (1.29-2.04)
	1.63 (1.53-1.75)
	1.03 (0.98-1.08)
	1.17 (1.06-1.29)
	0.97 (0.93-1.01)
	1.47 (1.38-1.57)
	1.07 (0.89-1.29)
	1.12 (1.06-1.19)
	1.14 (1.1-1.17)

	Elixhauser 0
	365
	1.11 (1.02-1.21)
	1.67 (1.59-1.75)
	1.31 (1.01-1.7)
	2.51 (1.72-3.74)
	2.28 (1.98-2.62)
	1.25 (1.13-1.38)
	1.26 (1.07-1.49)
	0.97 (0.91-1.02)
	1.45 (1.3-1.61)
	1.21 (0.83-1.78)
	1.06 (0.95-1.19)
	1.16 (1.11-1.22)

	Elixhauser 1
	365
	1.1 (1.02-1.17)
	1.67 (1.59-1.75)
	1.21 (0.84-1.75)
	1.69 (1.26-2.28)
	2.15 (1.92-2.4)
	1.17 (1.08-1.28)
	1.14 (1.01-1.29)
	0.93 (0.88-0.97)
	1.33 (1.21-1.45)
	1.19 (0.86-1.66)
	1.17 (1.05-1.3)
	1.11 (1.07-1.16)

	Elixhauser 2-3
	365
	1.08 (1.01-1.15)
	1.64 (1.55-1.73)
	1.25 (1.05-1.49)
	1.65 (1.26-2.17)
	1.66 (1.54-1.79)
	1.03 (0.97-1.1)
	1.14 (1.02-1.26)
	0.95 (0.9-1)
	1.38 (1.28-1.5)
	0.93 (0.71-1.21)
	1.13 (1.04-1.23)
	1.09 (1.05-1.13)

	Elixhauser 4+
	365
	1.21 (1.11-1.31)
	1.52 (1.4-1.64)
	1.13 (0.89-1.44)
	1.34 (0.97-1.86)
	1.23 (1.14-1.33)
	0.81 (0.76-0.87)
	1.13 (0.99-1.29)
	0.96 (0.87-1.07)
	1.31 (1.2-1.44)
	0.98 (0.77-1.25)
	1.04 (0.95-1.14)
	1.06 (1-1.11)

	overall (180-day)
	180
	1.02 (0.98-1.06)
	1.37 (1.34-1.41)
	1.23 (1.11-1.37)
	1.43 (1.16-1.76)
	1.78 (1.67-1.89)
	1.01 (0.97-1.06)
	1.16 (1.07-1.26)
	0.99 (0.96-1.03)
	1.26 (1.19-1.34)
	1.09 (0.9-1.33)
	1.06 (1-1.12)
	1.11 (1.08-1.14)

	overall (90-day)
	90
	1.06 (1.01-1.12)
	1.61 (1.56-1.66)
	1.2 (1.04-1.39)
	1.09 (0.81-1.46)
	1.75 (1.61-1.89)
	1.02 (0.97-1.08)
	1.11 (0.99-1.24)
	0.99 (0.94-1.04)
	1.21 (1.12-1.31)
	1.1 (0.84-1.43)
	1.01 (0.94-1.09)
	1.09 (1.05-1.12)
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