68Ga-Pentixafor PET/CT for Subtyping Diagnosis of Primary Aldosteronism: A Prospective Diagnostic Accuracy Study
Appendix Methods
Preparation of 68Ga-Pentixafor

The pentixafor was purchased from Invivo Chemical Technology Co., Ltd (Guangzhou, China). A 68Ge/68Ga generator (China Isotope and Radiation Corporation, Beijing, China) was washed with 0.05 mmol/l hydrochloric acid, and 68Ga-solution was obtained for radioactive labelling. Radiolabeling of 68Ga-pentixafor was performed by adding 1 ml 0.25 mmol/l sodium acetate and 4 ml 68Ga-solution (approximate 740 MBq) to a reactor with Pentixafor solution. The final pH was 3.5-4.5. The reaction mixture was heated to 80 °C for 10-15 min and the product was isolated by solid-phase extraction using 0.5 ml ethanol as eluent. The final product was diluted with saline and sterilized by passing through a 0.22-μm Millipore filter. The final product was sterile and pyrogen-free. Radio-high performance liquid chromatography (HPLC) demonstrated that the radiochemical purity was over 98% for 68Ga-Pentixafor.

68Ga-Pentixafor PET/CT scanning and image analysis

The dosage of intravenously injected 68Ga-Pentixafor was calculated based on the patient's weight (1.85 MBq [0.05mCi]/kg). Local PET/CT scanning of the upper abdomen was performed on hybrid PET/CT scanner (MI780, United Imaging Healthcare, Shanghai, China) at 10 minutes and 40 minutes after the injection of the intravenous tracer, respectively. CT scan parameters included a tube voltage of 120 kV, a current of 120 mA, and a slice thickness of 3 mm. A PET scan in 3D acquisition mode was immediately performed after the CT scan, and PET images of the adrenal region were acquired about 5 minutes using one bed position. All the obtained data were transferred to the post-processing workstation (Version R002, United Imaging Healthcare, Shanghai, China). CT data was used for PET attenuation correction and PET data were reconstructed using the ordered subset expectation maximization algorithm (two iterations and 20 subsets). After the reconstruction was completed, the post-processing and fusion software of United Imaging was used for image analysis.

The PET/CT image interpretation was based on visual and semi-directional analysis and was evaluated by two experienced nuclear medical doctors who were blinded to the AVS result. The shape and density of adrenal glands were analyzed. The maximal standardized uptake value (SUVmax) of both adrenals was measured, including area with or without abnormalities on CT. Average SUVmax of five round spheres with a diameter of 2 cm was selected from the liver as the background. A consensus report was generated commenting on the location of the lesion and the value of SUVmax. The highest SUVmax in each adrenal was chosen for the analysis. LI based on SUVmax was defined as (SUVmax of dominant side)/(SUVmax of nondominant side) and dominant side was determined by the higher level of SUVmax. SUVmax adjusted by liver was defined as (SUVmax of adrenal)/(SUVmax of liver). Dominant side of SUVmax adjusted by liver (DSAL) was defined as (SUVmax of dominant side in adrenal)/(SUVmax of liver). LI based on SUVmax at 10min and 40min, dominant side of SUVmax at 10min and 40min, and DSAL at 10min and 40min were used for accuracy analysis.

Measurements and assay methods

Blood pressure was measured according to the European Society of Hypertension/European Society of Cardiology Guidelines for the management of arterial hypertension. Patients were seated in a quiet room for blood pressure measurement, which was completed with an electronic sphygmomanometer. Use a standard bladder cuff for most patients, but the cuff could be changed to a larger or smaller one according to the size of the patient’s arm. Blood pressure was measured in both arms initially, and the arm with the higher reading was used for subsequent measurements of blood pressure. The device was set to start the first measurement after 5 minutes of rest. At least 2 measurements were taken 2 minutes apart. Additional measurements were performed if the first two measurements differed significantly and the average blood pressure was calculated. The sphygmomanometers were regularly recalibrated according to manufacturers’ instructions.

PRC and PAC were measured with an automated chemiluminescence immunoassay (LIAISON; DiaSorin, Italy). For aldosterone, the within-run coefficients of variation were 3.5% at 68 pg/ml and 1.8% at 288 pg/ml. The total coefficients of variation were 9.5% at 68 pg/ml and 5.6% at 288 pg/ml. The analytical sensitivity (defined as the minimum detectable concentration that could be distinguished from zero) for the PAC was 22 pg/ml. For PRC, the within-run coefficients of variation were 12.4% at 13.2 μIU/ml and 4.7% at 260.3 μIU/ml. The total coefficients of variation were 0.6% at 13.2 μIU/ml and 1.7% at 260.3 μIU/ml. The analytical sensitivity for the PRC was 0.5 μIU/ml (the lowest detectable level). Quality control was performed every day in the laboratory.

FigureS1. Receiver–operator Characteristic Curves of Dominant Side of SUVmax during 68Ga-pentixafor PET/CT for the Diagnosis of Unilateral Primary Aldosteronism   
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AUC: area under receiver–operator characteristic curves.
TableS1. Parameters of 68Ga-Pentixafor PET/CT and AVS among Included Patients
	
	Total(n=100)
	UPA(n=43)
	BPA(n=57)
	P Value

	Dominant side of SUVmax at 10min
	9.25(6.43-12.40)
	12.90(9.90-17.50)
	7.30(5.90-9.55)
	<0.001

	Dominant side of 10min SUVmax adjusted by liver
	4.05(2.92-6.65)
	7.0(4.77-8.69)
	3.40(2.46-4.15)
	<0.001

	Dominant side of SUVmax at 40min
	6.25(4.70-11.05)
	11.20(7.50-17.30)
	5.40(3.95-6.45)
	<0.001

	Dominant side of 40min SUVmax adjusted by liver
	4.48(2.86-8.31)
	8.57(5.60-10.83)
	3.40(2.36-4.56)
	<0.001

	Non-dominant side of SUVmax at 10min
	5.60(4.50-7.30)
	4.90(3.90-7.30)
	6.20(5.10-7.30)
	0.03

	Non-dominant side of 10min SUVmax adjusted by liver
	2.63(2.05-3.26)
	2.61(2.05-3.23)
	2.78(2.04-3.27)
	0.791

	Non-dominant side of SUVmax at 40min
	3.95(3.10-5.18)
	3.60(2.90-5.0)
	4.50(3.50-5.25)
	0.048

	Non-dominant side of 40min SUVmax adjusted by liver
	2.86(2.10-3.58)
	2.71(2.18-3.38)
	2.93(2.05-3.65)
	0.511

	LI based on SUVmax at 10min
	1.35(1.16-2.20)
	2.36(1.67-3.25)
	1.19(1.06-1.35)
	<0.001

	LI based on SUVmax at 40min
	1.36(1.15-2.63)
	2.89(1.87-4.55)
	1.20(1.10-1.31)
	<0.001

	Dominant side of PAC, pg/ml
	10835(3903-25463)
	16467(6675-35858)
	6303(2646-17213)
	0.001

	Dominant side of PCC, nmol/l
	5221(1548-14899)
	5318(2234-11433)
	5125(1343-15617)
	0.666

	Dominant side of ACR
	1.64(0.90-4.45)
	3.42(1.55-6.88)
	1.29(0.69-2.61)
	<0.001

	Non-dominant side of PAC, pg/ml
	2808(968-7601)
	1521(557-2708)
	6047(1925-11083)
	<0.001

	Non-dominant side of PCC, nmol/l
	7646(2975-16257)
	6991(4127-14488)
	7784(1986-16780)
	0.97

	Non-dominant side of ACR
	0.50(0.22-0.98)
	0.23(0.10-0.51)
	0.67(0.41-1.16)
	<0.001

	LI of AVS
	2.67(1.72-9.46)
	13.61(4.72-37.85)
	1.82(1.30-2.49)
	<0.001


Data were expressed as median (interquartile range). UPA: unilateral primary aldosteronism; BPA: bilateral primary aldosteronism; SUVmax: maximum standardized uptake value; PAC: plasma aldosterone concentration; PCC: plasma cortisol concentration; LI: lateralization index; ACR: aldosterone-to-cortisol ratio, AVS: adrenal vein sampling.
TableS2. Correlation of SUVmax and AVS Parameters

	68Ga-Pentixafor PET/CT
	AVS 

	
	PAC in adrenal veins
	
	PCC in adrenal veins
	
	ACR in adrenal veins

	
	R
	P value
	
	R
	P value
	
	R
	P value

	SUVmax at 10min
	0.27
	<0.001
	
	-0.07
	0.347
	
	0.38
	<0.001

	DSAL at 10min
	0.23
	0.001
	
	-0.06
	0.418
	
	0.35
	<0.001

	SUVmax at 40min
	0.30
	<0.001
	
	-0.07
	0.365
	
	0.42
	<0.001

	DSAL at 40min
	0.27
	<0.001
	
	-0.05
	0.516
	
	0.38
	<0.001


AVS: adrenal vein sampling, PAC: plasma aldosterone concentration, PCC: plasma cortisol concentration, ACR: aldosterone-to-cortisol, DSAL: Dominant side of SUVmax adjusted by liver.

TableS3. Diagnostic Accuracy of Adjusted SUVmax at Different Cutoff Values

	
	Cutoff
	TP
	FP
	FN
	TN
	Sensitivity(95%CI)
	Specificity(95%CI)
	YI
	PPV
	NPV

	DSAL at 10min
	4.7
	33
	6
	10
	51
	0.77(0.61-0.88)
	0.89(0.78-0.96)
	0.66
	0.85(0.69-0.94) 
	0.84(0.72-0.92) 

	
	5.4
	28
	3
	15
	54
	0.65(0.49-0.79)
	0.95(0.85-0.99)
	0.60
	0.90(0.74-0.98)
	0.78(0.67-0.87)

	
	10.8
	3
	0
	40
	57
	0.07(0.01-0.19)
	1.00(0.94-1.00)
	0.07
	1.00(0.29-1.00)
	0.59(0.48-0.69)

	DSAL at 40min
	5.1
	35
	8
	8
	49
	0.81(0.67-0.92)
	0.86(0.74-0.94)
	0.67
	0.81(0.67-0.92) 
	0.86(0.74-0.94) 

	
	6.9
	29
	3
	14
	54
	0.67(0.51-0.81)
	0.95(0.85-0.99)
	0.62
	0.91(0.75-0.98)
	0.79(0.68-0.88)

	
	13.9
	7
	0
	36
	57
	0.16(0.07-0.31)
	1.00(0.94-1.00)
	0.16
	1.00(0.59-1.00)
	0.61(0.51-0.71)

	Dominant side of SUVmax at 10min
	5.7
	40
	44
	3
	13
	0.93(0.81-0.99)
	0.23(0.13-0.36)
	0.13
	0.48(0.37-0.59)
	0.81(0.54-0.96)

	
	9.3
	35
	15
	8
	42
	0.81(0.67-0.92)
	0.74(0.60-0.84)
	0.55
	0.70(0.55-0.82)
	0.84(0.71-0.93)

	
	12.6
	23
	1
	20
	56
	0.53(0.38-0.69)
	0.98(0.91-1.00)
	0.51
	0.96(0.79-1.00)
	0.74(0.62-0.83)

	Dominant side of SUVmax at 40min
	3.8
	40
	46
	3
	11
	0.93(0.81-0.99)
	0.19(0.10-0.32)
	0.12
	0.47(0.36-0.58)
	0.79(0.49-0.95)

	
	7.8
	32
	8
	11
	49
	0.74(0.59-0.86)
	0.86(0.72-0.94)
	0.60
	0.80(0.64-0.91)
	0.82(0.70-0.90)

	
	14.8
	16
	1
	27
	56
	0.37(0.23-0.53)
	0.98(0.91-1.00)
	0.35
	0.94(0.71-1.00)
	0.67(0.56-0.77)


DSAL: Dominant side of SUVmax adjusted by liver; SUVmax: maximum standardized uptake value; TP: True Positive, FP: False Positive, FN: False Negative, TN: True Negative, PPV: positive predictive value, NPV: negative predictive value, YI: youden index. 

Table S4. Concordance of 68Ga-Pentixafor PET/CT and AVS 

	Subtyping diagnosis based on AVS
	Subtyping diagnosis based on 68Ga-Pentixafor PET/CT
	Concordance rate of AVS and PET/CT, % (n)

	
	Left
	Right
	Bilateral
	

	Left(n=24)
	22
	0
	2
	

	Right(n=19)
	0
	11
	8
	

	Bilateral(n=57)
	0
	0
	57
	

	
	
	
	
	90.0% (90/100)


The UPA identified by PET/CT were using the LI based on SUVmax at 10min ≥1.65.
Table S5. Concordance of adrenal CT and AVS
	Subtyping diagnosis based on AVS
	Subtyping diagnosis based on CT
	Concordance of AVS and CT, % (n)

	
	Left
	Right
	Bilateral*
	

	Left(n=24)
	21
	0
	3
	

	Right(n=19)
	2
	14
	3
	

	Bilateral(n=58)
	34
	3
	20
	

	
	
	
	
	55.0% (55/100)


*Bilateral normal or bilateral lesion

Table S6. Concordance of 68Ga-Pentixafor PET/CT and AVS Using the LI Based on SUVmax at 40min for Subtyping Diagnosis
	Subtyping diagnosis based on AVS
	Subtyping diagnosis based on 

68Ga-Pentixafor PET/CT
	Concordance of AVS and PET/CT, % (n)

	
	Left
	Right
	Bilateral
	

	Left(n=24)
	23
	0
	1
	

	Right(n=19)
	0
	14
	5
	

	Bilateral(n=57)
	5
	0
	52
	

	
	
	
	
	89.0% (89/100)



