Supplementary Table S2. A full list of PTs combined for the custom liver event terms. PTs for identifying of hepatocellular injury, cholestatic injury and hepatic failure cases. 
	NO.
	prefer terms
	NO.
	prefer terms

	Hepatocellular injury

	1
	Acute hepatic failure
	2
	Alanine aminotransferase abnormal

	3
	Alanine aminotransferase increased
	4
	Aspartate aminotransferase abnormal

	5
	Aspartate aminotransferase increased
	6
	Blood bilirubin unconjugated increased

	7
	Cytolytic hepatitis
	8
	Hepatic enzyme abnormal

	9
	Hepatic enzyme increased
	10
	Hepatic failure

	11
	Hepatic function abnormal
	12
	Hepatic necrosis

	13
	Hepatitis
	14
	Hepatitis acute

	15
	Hepatitis fulminant
	16
	Hepatitis toxic

	17
	Hepatocellular injury
	18
	Hepatotoxicity

	19
	Jaundice hepatocellular
	20
	Liver function test abnormal

	21
	Liver injury
	22
	Mitochondrial hepatopathy

	23
	Mixed liver injury
	24
	Subacute hepatic failure

	25
	Transaminases abnormal
	26
	Transaminases increased

	Cholestatic injury

	1
	Bilirubin conjugated increased
	2
	Bilirubin urine

	3
	Blood alkaline phosphatase increased
	4
	Blood bilirubin abnormal

	5
	Blood bilirubin increased
	6
	Cholestasis

	7
	Cholestatic liver injury
	8
	Cholestatic pruritus

	9
	Hepatitis cholestatic
	10
	Hyperbilirubinaemia

	11
	Jaundice
	12
	Jaundice cholestatic

	13
	Mixed liver injury
	14
	Total bile acids increased

	15
	Urine bilirubin increased
	16
	Yellow skin

	Hepatic failure

	1
	Coma hepatic
	2
	Hepatic encephalopathy

	3
	Hepatic failure
	4
	Hepatic necrosis

	5
	Hepatitis fulminant
	6
	Liver transplant







Supplementary Table S3. Disproportionality analysis of all identified hepatotoxicity-related adverse events for HER2-targeted agents at the PT level.
	PT
	Trastuzumab
	Pertuzumab

	
	ICSRs
	ROR (95%Cl)
	IC (IC025)
	PRR (χ2)
	ICSRs
	ROR (95%Cl)
	IC (IC025)
	PRR (χ2)

	Acute hepatic failure
	15
	1.08 (0.65-1.78)
	0.1 (-1.56)
	1.08 (0.08)
	3
	0.71 (0.23-2.19)
	-0.5 (-2.17)
	0.71 (0.37)

	Alanine aminotransferase abnormal
	5
	2.31 (0.96-5.55)
	1.2 (-0.47)
	2.31 (3.69)
	/
	/
	/
	/

	Alanine aminotransferase increased
	167
	2.97 (2.55-3.45)
	1.56 (-0.1)
	2.96 (215.97)
	36
	2.09 (1.51-2.9)
	1.06 (-0.6)
	2.09 (20.43)

	Aspartate aminotransferase abnormal
	2
	1.39 (0.35-5.55)
	0.47 (-1.2)
	1.39 (0.22)
	/
	/
	/
	/

	Aspartate aminotransferase increased
	166
	3.53 (3.03-4.11)
	1.81 (0.14)
	3.52 (298.24)
	33
	2.29 (1.63-3.23)
	1.19 (-0.47)
	2.29 (23.96)

	Bilirubin conjugated increased
	2
	0.95 (0.24-3.8)
	-0.08 (-1.74)
	0.95 (0.01)
	1
	1.56 (0.22-11.07)
	0.64 (-1.03)
	1.56 (0.2)

	Blood alkaline phosphatase increased
	62
	2.86 (2.23-3.67)
	1.51 (-0.16)
	2.86 (74.46)
	5
	0.75 (0.31-1.81)
	-0.41 (-2.07)
	0.75 (0.4)

	Blood bilirubin abnormal
	2
	1.53 (0.38-6.14)
	0.61 (-1.06)
	1.53 (0.37)
	3
	7.56 (2.43-23.5)
	2.91 (1.24)
	7.56 (17.01)

	Blood bilirubin increased
	87
	3.39 (2.75-4.19)
	1.75 (0.09)
	3.39 (145.65)
	13
	1.66 (0.96-2.85)
	0.73 (-0.94)
	1.66 (3.37)

	Blood bilirubin unconjugated increased
	3
	4.9 (1.57-15.26)
	2.28 (0.61)
	4.9 (9.22)
	/
	/
	/
	/

	Cholestasis
	27
	1.3 (0.89-1.89)
	0.37 (-1.29)
	1.3 (1.82)
	4
	0.63 (0.24-1.68)
	-0.67 (-2.33)
	0.63 (0.87)

	Cholestatic liver injury
	6
	2.73 (1.22-6.09)
	1.45 (-0.22)
	2.73 (6.55)
	/
	/
	/
	/

	Coma hepatic
	/
	/
	/
	/
	/
	/
	/
	/

	Hepatic encephalopathy
	12
	1.16 (0.66-2.05)
	0.21 (-1.45)
	1.16 (0.27)
	3
	0.95 (0.31-2.95)
	-0.07 (-1.74)
	0.95 (0.01)

	Hepatic enzyme abnormal
	5
	0.86 (0.36-2.06)
	-0.22 (-1.89)
	0.86 (0.12)
	2
	1.13 (0.28-4.5)
	0.17 (-1.5)
	1.13 (0.03)

	Hepatic enzyme increased
	88
	1.17 (0.95-1.44)
	0.23 (-1.44)
	1.17 (2.19)
	20
	0.87 (0.56-1.35)
	-0.2 (-1.86)
	0.87 (0.37)

	Hepatic failure
	76
	2.59 (2.07-3.25)
	1.37 (-0.3)
	2.59 (73.81)
	14
	1.56 (0.92-2.64)
	0.64 (-1.02)
	1.56 (2.82)

	Hepatic function abnormal
	220
	5.75 (5.03-6.57)
	2.51 (0.84)
	5.74 (852.04)
	76
	6.49 (5.18-8.13)
	2.69 (1.02)
	6.47 (350.29)

	Hepatic necrosis
	1
	0.35 (0.05-2.5)
	-1.5 (-3.17)
	0.35 (1.19)
	/
	/
	/
	/

	Hepatitis
	30
	1.18 (0.83-1.69)
	0.24 (-1.43)
	1.18 (0.84)
	4
	0.52 (0.19-1.38)
	-0.95 (-2.62)
	0.52 (1.81)

	Hepatitis acute
	4
	0.6 (0.22-1.59)
	-0.75 (-2.41)
	0.6 (1.1)
	1
	0.49 (0.07-3.47)
	-1.03 (-2.7)
	0.49 (0.53)

	Hepatitis cholestatic
	2
	0.35 (0.09-1.39)
	-1.53 (-3.19)
	0.35 (2.46)
	/
	/
	/
	/

	Hepatitis fulminant
	1
	0.36 (0.05-2.53)
	-1.49 (-3.16)
	0.36 (1.17)
	1
	1.17 (0.16-8.3)
	0.22 (-1.44)
	1.17 (0.02)

	Hepatitis toxic
	6
	2.43 (1.09-5.41)
	1.28 (-0.39)
	2.43 (5.02)
	2
	2.65 (0.66-10.61)
	1.41 (-0.26)
	2.65 (2.05)

	Hepatocellular injury
	40
	2.02 (1.48-2.76)
	1.01 (-0.65)
	2.02 (20.52)
	2
	0.33 (0.08-1.32)
	-1.6 (-3.26)
	0.33 (2.71)

	Hepatotoxicity
	96
	4.41 (3.61-5.39)
	2.13 (0.46)
	4.4 (250.74)
	11
	1.65 (0.91-2.98)
	0.72 (-0.95)
	1.65 (2.79)

	Hyperbilirubinaemia
	74
	7.11 (5.65-8.94)
	2.81 (1.15)
	7.1 (383.2)
	9
	2.81 (1.46-5.4)
	1.49 (-0.18)
	2.81 (10.46)

	Jaundice
	50
	1.87 (1.42-2.47)
	0.9 (-0.77)
	1.87 (20.13)
	5
	0.61 (0.25-1.47)
	-0.71 (-2.37)
	0.61 (1.23)

	Jaundice cholestatic
	15
	4.16 (2.5-6.91)
	2.05 (0.38)
	4.16 (35.69)
	2
	1.81 (0.45-7.24)
	0.85 (-0.81)
	1.81 (0.72)

	Liver function test abnormal
	35
	1.28 (0.92-1.78)
	0.35 (-1.31)
	1.28 (2.1)
	5
	0.6 (0.25-1.44)
	-0.74 (-2.41)
	0.6 (1.35)

	Liver injury
	69
	2.88 (2.28-3.65)
	1.52 (-0.14)
	2.88 (84.33)
	19
	2.6 (1.66-4.08)
	1.38 (-0.29)
	2.6 (18.64)

	Mixed liver injury
	5
	1.58 (0.66-3.8)
	0.66 (-1.01)
	1.58 (1.06)
	/
	/
	/
	/

	Transaminases abnormal
	2
	2.98 (0.74-11.97)
	1.57 (-0.1)
	2.98 (2.62)
	1
	4.89 (0.69-34.8)
	2.29 (0.61)
	4.89 (3.08)

	Transaminases increased
	124
	5.07 (4.25-6.05)
	2.33 (0.66)
	5.06 (400.68)
	26
	3.47 (2.36-5.09)
	1.79 (0.12)
	3.46 (45.47)

	Yellow skin
	2
	0.35 (0.09-1.4)
	-1.51 (-3.18)
	0.35 (2.42)
	/
	/
	/
	/

	
	
	
	
	
	
	
	
	

	Continued
	
	
	
	
	
	
	
	

	PT
	T-DM1
	T-DXd

	
	ICSRs
	ROR (95%Cl)
	IC (IC025)
	PRR (χ2)
	ICSRs
	ROR (95%Cl)
	IC (IC025)
	PRR (χ2)

	Acute hepatic failure
	3
	1.54 (0.5-4.77)
	0.62 (-1.05)
	1.54 (0.56)
	/
	/
	/
	/

	Alanine aminotransferase abnormal
	1
	3.14 (0.44-22.3)
	1.65 (-0.02)
	3.14 (1.46)
	/
	/
	/
	/

	Alanine aminotransferase increased
	53
	6.94 (5.29-9.09)
	2.78 (1.12)
	6.9 (267.26)
	26
	2.09 (1.42-3.07)
	1.06 (-0.61)
	2.09 (14.71)

	Aspartate aminotransferase abnormal
	1
	5.04 (0.71-35.8)
	2.33 (0.66)
	5.04 (3.23)
	/
	/
	/
	/

	Aspartate aminotransferase increased
	75
	11.89 (9.47-14.93)
	3.56 (1.89)
	11.81 (739.72)
	21
	2.04 (1.33-3.13)
	1.02 (-0.64)
	2.04 (11.05)

	Bilirubin conjugated increased
	/
	/
	/
	/
	/
	/
	/
	/

	Blood alkaline phosphatase increased
	32
	11.16 (7.88-15.8)
	3.47 (1.81)
	11.13 (294.11)
	10
	2.52 (1.35-4.68)
	1.33 (-0.34)
	2.52 (9.12)

	Blood bilirubin abnormal
	/
	/
	/
	/
	/
	/
	/
	/

	Blood bilirubin increased
	44
	12.67 (9.42-17.04)
	3.65 (1.99)
	12.62 (469.02)
	35
	7.02 (5.03-9.79)
	2.8 (1.14)
	7.01 (179.22)

	Blood bilirubin unconjugated increased
	2
	24.17 (6.01-97.16)
	4.59 (2.91)
	24.17 (44.1)
	/
	/
	/
	/

	Cholestasis
	12
	4.02 (2.28-7.09)
	2.01 (0.34)
	4.02 (27.21)
	21
	4.24 (2.76-6.51)
	2.08 (0.41)
	4.24 (51.79)

	Cholestatic liver injury
	1
	2.96 (0.42-21.01)
	1.56 (-0.11)
	2.96 (1.29)
	1
	1.56 (0.22-11.08)
	0.64 (-1.03)
	1.56 (0.2)

	Coma hepatic
	1
	12.17 (1.71-86.74)
	3.6 (1.93)
	12.17 (10.22)
	1
	9.93 (1.39-71.03)
	3.3 (1.61)
	9.93 (7.96)

	Hepatic encephalopathy
	8
	5.56 (2.78-11.12)
	2.47 (0.8)
	5.55 (29.81)
	7
	3.49 (1.66-7.33)
	1.8 (0.13)
	3.49 (12.41)

	Hepatic enzyme abnormal
	1
	1.18 (0.17-8.4)
	0.24 (-1.42)
	1.18 (0.03)
	1
	0.74 (0.1-5.29)
	-0.43 (-2.09)
	0.74 (0.09)

	Hepatic enzyme increased
	31
	2.9 (2.04-4.12)
	1.53 (-0.13)
	2.89 (38.38)
	33
	1.77 (1.26-2.49)
	0.82 (-0.85)
	1.77 (10.95)

	Hepatic failure
	11
	2.77 (1.53-5)
	1.47 (-0.2)
	2.77 (12.41)
	41
	7.17 (5.28-9.76)
	2.83 (1.17)
	7.16 (216.04)

	Hepatic function abnormal
	40
	7.39 (5.41-10.08)
	2.88 (1.21)
	7.36 (219.46)
	34
	3.63 (2.59-5.08)
	1.85 (0.19)
	3.62 (64.45)

	Hepatic necrosis
	1
	2.75 (0.39-19.52)
	1.46 (-0.21)
	2.75 (1.11)
	2
	3.72 (0.93-14.92)
	1.89 (0.22)
	3.72 (3.97)

	Hepatitis
	14
	3.94 (2.33-6.66)
	1.98 (0.31)
	3.94 (30.68)
	7
	1.19 (0.57-2.51)
	0.26 (-1.41)
	1.19 (0.22)

	Hepatitis acute
	1
	1.08 (0.15-7.68)
	0.11 (-1.55)
	1.08 (0.01)
	/
	/
	/
	/

	Hepatitis cholestatic
	/
	/
	/
	/
	/
	/
	/
	/

	Hepatitis fulminant
	1
	2.68 (0.38-19.01)
	1.42 (-0.25)
	2.68 (1.05)
	/
	/
	/
	/

	Hepatitis toxic
	/
	/
	/
	/
	/
	/
	/
	/

	Hepatocellular injury
	6
	2.06 (0.92-4.59)
	1.04 (-0.62)
	2.06 (3.27)
	1
	0.27 (0.04-1.93)
	-1.88 (-3.55)
	0.27 (1.96)

	Hepatotoxicity
	27
	8.37 (5.73-12.21)
	3.06 (1.39)
	8.35 (174.19)
	29
	4.91 (3.41-7.07)
	2.29 (0.62)
	4.9 (89.81)

	Hyperbilirubinaemia
	12
	8.06 (4.57-14.2)
	3.01 (1.34)
	8.05 (73.92)
	7
	3.07 (1.46-6.45)
	1.62 (-0.05)
	3.07 (9.76)

	Jaundice
	15
	4.29 (2.58-7.12)
	2.1 (0.43)
	4.29 (37.75)
	13
	2.95 (1.71-5.09)
	1.56 (-0.11)
	2.95 (16.71)

	Jaundice cholestatic
	/
	/
	/
	/
	4
	5.4 (2.02-14.41)
	2.43 (0.76)
	5.4 (14.26)

	Liver function test abnormal
	18
	5.69 (3.58-9.04)
	2.5 (0.84)
	5.68 (69.39)
	9
	2.37 (1.23-4.55)
	1.24 (-0.43)
	2.37 (7.09)

	Liver injury
	10
	2.89 (1.55-5.37)
	1.53 (-0.14)
	2.88 (12.3)
	9
	1.27 (0.66-2.43)
	0.34 (-1.33)
	1.27 (0.5)

	Mixed liver injury
	/
	/
	/
	/
	1
	1 (0.14-7.13)
	0 (-1.66)
	1 (0)

	Transaminases abnormal
	/
	/
	/
	/
	/
	/
	/
	/

	Transaminases increased
	23
	6.5 (4.31-9.78)
	2.69 (1.03)
	6.48 (106.51)
	11
	2.04 (1.13-3.68)
	1.03 (-0.64)
	2.04 (5.8)

	Yellow skin
	/
	/
	/
	/
	1
	1.02 (0.14-7.25)
	0.03 (-1.64)
	1.02 (0)
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	PT
	TKIs
	
	
	
	

	[bookmark: _Hlk196256097]
	ICSRs
	ROR (95%Cl)
	IC (IC025)
	PRR (χ2)
	
	
	
	

	Acute hepatic failure
	1
	0.18 (0.03-1.28)
	-2.47 (-4.14)
	0.18 (3.72)
	
	
	
	

	Alanine aminotransferase abnormal
	1
	1.16 (0.16-8.24)
	0.21 (-1.45)
	1.16 (0.02)
	
	
	
	

	Alanine aminotransferase increased
	57
	2.54 (1.96-3.3)
	1.34 (-0.32)
	2.54 (53.14)
	
	
	
	

	Aspartate aminotransferase abnormal
	1
	1.75 (0.25-12.41)
	0.8 (-0.87)
	1.75 (0.32)
	
	
	
	

	Aspartate aminotransferase increased
	54
	2.88 (2.21-3.76)
	1.52 (-0.14)
	2.88 (66.04)
	
	
	
	

	Bilirubin conjugated increased
	1
	1.2 (0.17-8.49)
	0.26 (-1.41)
	1.2 (0.03)
	
	
	
	

	Blood alkaline phosphatase increased
	18
	2.08 (1.31-3.31)
	1.06 (-0.61)
	2.08 (10.13)
	
	
	
	

	Blood bilirubin abnormal
	8
	15.57 (7.76-31.26)
	3.95 (2.28)
	15.57 (107.91)
	
	
	
	

	Blood bilirubin increased
	70
	6.88 (5.44-8.7)
	2.77 (1.11)
	6.87 (349.23)
	
	
	
	

	Blood bilirubin unconjugated increased
	/
	/
	/
	/
	
	
	
	

	Cholestasis
	10
	1.21 (0.65-2.25)
	0.27 (-1.39)
	1.21 (0.36)
	
	
	
	

	Cholestatic liver injury
	/
	/
	/
	/
	
	
	
	

	Coma hepatic
	1
	3.77 (0.53-26.84)
	1.91 (0.24)
	3.77 (2.03)
	
	
	
	

	Hepatic encephalopathy
	2
	0.49 (0.12-1.95)
	-1.04 (-2.7)
	0.49 (1.08)
	
	
	
	

	Hepatic enzyme abnormal
	7
	3.03 (1.44-6.35)
	1.6 (-0.07)
	3.03 (9.47)
	
	
	
	

	Hepatic enzyme increased
	100
	3.36 (2.76-4.09)
	1.74 (0.08)
	3.36 (165.16)
	
	
	
	

	Hepatic failure
	27
	2.31 (1.59-3.37)
	1.21 (-0.46)
	2.31 (20.08)
	
	
	
	

	Hepatic function abnormal
	52
	3.4 (2.59-4.46)
	1.76 (0.09)
	3.39 (87.54)
	
	
	
	

	Hepatic necrosis
	/
	/
	/
	/
	
	
	
	

	Hepatitis
	10
	0.99 (0.53-1.84)
	-0.01 (-1.68)
	0.99 (0)
	
	
	
	

	Hepatitis acute
	/
	/
	/
	/
	
	
	
	

	Hepatitis cholestatic
	/
	/
	/
	/
	
	
	
	

	Hepatitis fulminant
	/
	/
	/
	/
	
	
	
	

	Hepatitis toxic
	/
	/
	/
	/
	
	
	
	

	Hepatocellular injury
	2
	0.25 (0.06-1.01)
	-1.98 (-3.64)
	0.25 (4.39)
	
	
	
	

	Hepatotoxicity
	48
	5.54 (4.17-7.35)
	2.46 (0.8)
	5.53 (177.52)
	
	
	
	

	Hyperbilirubinaemia
	33
	7.94 (5.64-11.18)
	2.98 (1.31)
	7.93 (198.76)
	
	
	
	

	Jaundice
	28
	2.64 (1.82-3.82)
	1.4 (-0.27)
	2.63 (28.35)
	
	
	
	

	Jaundice cholestatic
	2
	1.39 (0.35-5.55)
	0.47 (-1.19)
	1.39 (0.22)
	
	
	
	

	Liver function test abnormal
	20
	1.84 (1.19-2.85)
	0.88 (-0.79)
	1.84 (7.63)
	
	
	
	

	Liver injury
	8
	0.84 (0.42-1.68)
	-0.25 (-1.92)
	0.84 (0.25)
	
	
	
	

	Mixed liver injury
	1
	0.79 (0.11-5.65)
	-0.33 (-2)
	0.79 (0.05)
	
	
	
	

	Transaminases abnormal
	/
	/
	/
	/
	
	
	
	

	Transaminases increased
	12
	1.23 (0.7-2.16)
	0.29 (-1.37)
	1.23 (0.5)
	
	
	
	

	Yellow skin
	3
	1.32 (0.43-4.1)
	0.4 (-1.26)
	1.32 (0.24)
	
	
	
	


Note: PT, Preferred term; ICSRs, number of individual case safety reports; T-DM1, Trastuzumab emtansine; T-DXd, Trastuzumab deruxtecan; TKIs, Lapatinib, neratinib, and tucatinib; ROR, Reporting Odds Ratios; PRR, Proportional Reporting Ratio; CI, Confidence Intervals; IC, Information Component; IC025, lower limit 95% confidence interval.








Supplementary Table S4. Crude RORs (95% CI) for hepatotoxicity related to HER2-targeted agents in the cases of the top five concomitant drugs.
	
	Trastuzumab 
	Pertuzumab
	T-DM1
	[bookmark: OLE_LINK6][bookmark: OLE_LINK5]T-DXd
	TKIs

	Concomitant drugs (Top five)
	n
	ROR 95%CI
	n
	ROR 95%CI
	n
	ROR 95%CI
	n
	ROR 95%CI
	n
	ROR 95%CI

	1
	94
	Dexamethasone 
1.84 (0.93-3.61)
	19
	Dexamethasone 
2.82 (1.73-4.54)
	28
	Dexamethasone 
6.71 (4.61-9.78)
	26
	Dexamethasone 
5.69 (3.86-8.39)
	61
	Capecitabine
3.70 (2.10-6.53)

	2
	535
	Docetaxel
3.01 (2.25-3.99)
	130
	Docetaxel
2.54 (1.38-4.64)
	38
	Acetaminophen
9.21 (6.65-12.77)
	6
	Ondansetron
12.39 (5.52-27.81)
	68
	Trastuzumab
4.76 (3.74-6.05)

	3
	471
	Paclitaxel
3.39 (2.52-4.54)
	62
	Paclitaxel
3.38 (2.60-4.32)
	14
	Omeprazole
6.44 (3.77-10.95)
	10
	Aprepitant
7.32 (3.91-13.74)
	7
	Ondansetron
6.89 (3.26-14.53)

	4
	250
	Carboplatin
4.05 (3.57-4.59)
	13
	Acetaminophen
3.51 (2.02-6.02)
	44
	Paclitaxel
6.68 (4.94-9.00)
	13
	Furosemide
12.22 (6.29-21.19)
	18
	Dexamethasone
5.68 (3.34-9.64)

	5
	193
	Cyclophosphamide
4.34 (3.77-5.02)
	64
	Carboplatin
5.13 (3.98-6.54)
	14
	Ondansetron
9.09 (5.29-15.44)
	14
	Acetaminophen
7.72 (4.53-13.14)
	20
	Zoledronic acid
9.93 (6.30-15.48)





	

