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A B S T R A C T   

Background: Cure of hypertension after adrenalectomy for primary aldosteronism is no certainty and therefore 
preoperative patient counseling is essential. The Primary Aldosteronism Surgical Outcome (PASO) Score is a 
useful prediction model with an area under the curve (AUC) of 0.839. The PASO Score includes ‘Target Organ 
Damage’ (TOD) (i.e., left ventricular hypertrophy and/or microalbuminuria), which is often unavailable during 
preoperative counseling and might therefore limit its use in clinical practice. We hypothesized that the PASO 
score would still be useful if TOD is unknown at time of counseling. Therefore, we aimed to examine the pre
dictive performance of the simplified PASO Score, without taking TOD into account. 
Materials and methods: In this retrospective cohort study, patients who underwent unilateral adrenalectomy 
between 2010 and 2016 in 16 medical centers from North America, Europe and Australia were included. TOD 
was unknown in our database and therefore assigned as absent. Patients were classified as complete, partial or 
absent clinical success using the PASO consensus criteria. 
Results: A total of 380 (73.9%) patients were eligible for analysis. Complete, partial and absent clinical success 
were observed in 29.5%, 55.8% and 14.7% of patients, respectively. The simplified PASO Score had an AUC of 
0.730 (95% confidence interval 0.674–0.785) in our total cohort. 
Conclusion: Without taking TOD into account, the simplified PASO Score had a lower predictive value as 
compared to the original derivation cohort. Ideally, the complete PASO Score should be used, but when data on 
TOD are not readily available, the simplified PASO Score is a useful and reasonable alternative.   

1. Introduction 

Primary aldosteronism (PA) is the most common form of secondary 
hypertension. It is estimated that the prevalence of PA in the general 
hypertensive population is about 5% and up to 20% in more resistant 
cases of hypertension [1–4]. Hypertension in PA is caused by an excess 
endogenous production of aldosterone, either due to bilateral adrenal 
hyperplasia or a unilateral aldosterone producing adenoma (APA) [5,6]. 
Bilateral adrenal hyperplasia is treated medically with 

mineralocorticoid receptor antagonist and APA is ideally treated surgi
cally with unilateral adrenalectomy [7,8]. The ultimate goal of adre
nalectomy is to resolve excessive aldosterone production, and thereby to 
cure hypertension allowing the discontinuation of antihypertensive 
medications [9]. 

In order to improve preoperative counseling of patients suffering 
from PA regarding the chance of curation of hypertension after unilat
eral adrenalectomy, Burrello et al. developed the Primary Aldosteronism 
Surgical Outcome (PASO) Score [10]. Selecting those patients at highest 
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chance of curation is important because previous studies showed cure 
rates of only 27%–37% within large, international and well-executed 
studies [9,11,12]. The PASO Score consists of 6 variables: duration of 
hypertension, sex, body mass index (BMI), defined daily dose (DDD) of 
antihypertensive medications, target organ damage (TOD) and largest 
adrenal nodule at imaging. Each variable is divided in categories which 
are assigned a varying number of prediction points with a maximum 
total of 25 points (Table 1). Based on the total score the patients are 
classified as more likely to achieve complete clinical success (PASO 
Score > 16) or partial/absent clinical success (PASO Score ≤ 16). In 
contrast to the Aldosteronoma Resolution Score (ARS), the PASO Score 
uses DDD instead of number of antihypertensive medications and 
additionally it includes size of largest adrenal nodule at and TOD besides 
BMI, duration of hypertension and sex, which are included in both 
prediction scores [13]. Specifically by including DDD, largest nodule 
size at imaging and TOD, indicated by micro-albuminuria and/or left 
ventricle hypertrophy, the investigators achieved an area under the 
curve (AUC) of 0.839 and an accuracy of 79.2% [9]. However, adequate 
analysis of the presence of TOD requires electrocardiogram and/or 
echocardiography to rule out left ventricle hypertrophy and urine 
assessment to rule out micro-albuminuria. In daily clinical practice these 
measurements are not routinely performed during preoperative 
work-up. Consequently, clinicians may have insufficient data to use the 
PASO Score, which limits its use during patient counseling. In our 
multicenter real-life cohort TOD was not collected and, probably, not 
available in most of the patients. This is also the case within the original 
PASO cohort, since the TOD status was described as unknown in more 
than 40% of patients [9]. We aimed to assess the predictive performance 
of a simplified PASO Score – the PASO Score without TOD – within a 
large multicenter cohort of patients who have undergone unilateral 
adrenalectomy between 2010 and 2016. 

2. Materials and methods 

This retrospective cohort study is reported according to the STROCSS 
2019 guidelines [14]. 

2.1. Patients and data collection 

For this validation study, patient data were used from the Interna
tional CONNsortium Study Group database (NCT04761354, [15]), 
which has been previously extensively described [11,12,16,17]. In brief, 
patients with APA who were treated with unilateral adrenalectomy be
tween 2010 and 2016 were included from 16 expert medical centers in 
North America, Europe and Australia (Supplement 1). The cohort rep
resents the care delivered in daily clinical practice within the partici
pating medical centers and, therefore, no strict inclusion or exclusion 

criteria were used regarding the workup to surgery (i.e., screening, case 
confirmation and subtype testing) [17]. In general, the elevated 
aldosterone-to-renin ratio (ARR) was used biochemically to indicate PA 
and computerized tomography (CT) and/or magnetic resonance imag
ing (MRI) and/or adrenal venous sampling (AVS) were used to deter
mine disease laterality prior to surgery. Patients with missing values for 
preoperative or follow-up data regarding systolic blood pressure (SBP), 
diastolic blood pressure (DBP) or type and dosage of antihypertensive 
medication used were excluded (Supplement 1). Institutional review 
board approval was obtained in all participating centers. 

2.2. Definitions and outcomes 

Patients were evaluated and classified as complete, partial or absent 
clinical success using the PASO consensus criteria [9]. The patients with 
complete clinical success are those with postoperative normotension (i. 
e., SBP <140 mmHg and DBP <90 mmHg) during office blood pressure 
measurements without the aid of antihypertensive medication. Further 
details on the PASO consensus criteria on the outcomes are defined 
elsewhere [9]. The defined daily dose (DDD) is the average maintenance 
medication dose per day used to treat hypertension in adults and is 
determined using the World Health Organization Anatomical Thera
peutic Chemical/DDD Index 2017 [18]. Biochemical data were reported 
as elevated or suppressed according to local cut-off values in each 
medical center. Hypokalemia was defined as potassium level below 
institutional reference range or when potassium supplementation was 
administered. CT and/or MRI scanning were used to measure the largest 
adrenal nodule size in millimeters. In cases when both CT and MRI were 
performed showing non-matching values, CT measurements were 
leading. In the PASO Score, TOD is defined as microalbuminuria and/or 
left ventricle hypertrophy. During the design of the International 
CONNsortium Study Group database, TOD was not included in the 
collection of the dataset. In the simplified PASO Score, we chose to 
assign TOD as absent to the whole cohort to eliminate the influence of 
the variable on the predictive performance. Although assigning TOD as 
present (0 points) or absent (3 points) to all patients will not cause a 
difference in AUC, we chose absent because the likelihood that TOD is 
absent is higher than present, as was shown within the original PASO 
cohort (63.4% absent) [10]. 

2.3. Statistical analysis 

Continuous variables were presented as mean (±standard deviation) 
or median [interquartile range], depending on the distribution, and 
categorical variables were reported as counts (percentages). The dataset 
contained multiple missing values in variables used as predictor vari
ables in the simplified PASO Score. These missing values were consid
ered as missing at random and therefore imputed using the iterative 
Markov chain Monte Carlo method creating 20 datasets [19]. The 
simplified PASO Score was calculated and compared to the observed 
complete clinical success in each patient. The pooled AUC with subse
quent 95% Confidence Interval (CI) was calculated by analyzing the 
simplified PASO score as a continuous variable. The pooled sensitivity, 
specificity, positive predictive value (PPV), negative predictive value 
(NPV) and accuracy were calculated using the original >16 cut-off. 
Since all patients were assigned 3 points for absent TOD, we per
formed sensitivity analyses by calculating diagnostic accuracy for >17, 
>18 and > 19 cut-offs as well. For analyzing the prognostic value of the 
simplified PASO Score to differentiate complete and partial clinical 
success from absent clinical success the >10 cut-off was used [10]. 
Additionally, we performed subgroup analyses within patients with or 
without AVS during the preoperative workup and within patients from 
either North America or Europe. Due to the low number of patients, we 
chose not to perform a subgroup analysis within the patients from 
Australia. Statistical analyses were performed using IBM SPSS Statistics 
25 (IBM Corp, Armonk, New York). 

Table 1 
The PASO Score as proposed by Burrello et al. [10].  

Variable Category Points 

Duration of Hypertension (months) <120 7.5 
120–239 3.5 
>/ = 239 0 

Sex F 3 
M 0 

BMI (Kg/m2) <24 1.5 
24–29.9 0.5 
>/ = 30 0 

Antihypertensive medication (DDD) <3 6 
3–8.99 3 
>/ = 9 0 

Target Organ Damage (left ventricle hypertrophy and/or 
micro-albuminuria) 

Yes 0 
No 3 

Nodule Size at Imaging (diameter, mm) <13 0 
13–19 2 
>/ = 20 4  
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3. Results 

Based on the earlier stated inclusion criteria, a total of 380 (73.9%) 
out of 514 patients were eligible for analysis. Geographic location of 
these patients was North America (n = 245; 65.5%), Europe (n = 102; 
26.8%) and Australia (n = 33; 8.7%) (Supplement 1). Baseline charac
teristics and frequencies of the PASO score predictors are shown in 
Table 2. The duration of hypertension, BMI and nodule size at imaging 
were missing in 12.1%, 7.9% and 15.5% of the patients, respectively. 
The other predictors and the PASO consensus criteria outcomes were 
known in all patients. The study group consisted of 165 (43.4%) females, 
mean age of 50.1 ± 11.3 years and mean BMI of 29.6 ± 5.8 kg/m2. The 
median duration of hypertension was 96 [36–144] months. The median 
DDD was 3.7 [2.0–5.6] and median nodule size at imaging was 15 
[11–20] mm. In 7.9% of patients the nodule size was based on MRI, 
because no CT was performed. Two hundred forty-one (63.4%) patients 
had AVS performed during their diagnostic workup. In all other patients, 
the laterality was based on CT or MRI. One hundred twelve (29.5%) 
patients had complete clinical success after surgery, whereas 212 
(55.8%) and 56 (14.7%) patients had partial or absent clinical success, 
respectively. 

3.1. The simplified PASO score 

The most and least frequently observed simplified PASO Scores were 
12.1–14.0 (16.1%) and 0.0–6.0 (2.7%), respectively (Fig. 1). The 
simplified PASO Score showed an AUC of 0.730 (95% CI 0.674–0.785) 

for predicting complete clinical success. For the original >16 cut-off, the 
sensitivity and specificity were 74.5% and 61.0%, respectively. A PPV of 
44.4% and a NPV of 85.1% were calculated. The overall accuracy of the 
validation model was 65.0% (Table 3). As shown in Fig. 1, a simplified 
PASO Score >16 resulted in complete clinical success in at least 35.7% 
of patients which increased to 66.1% for the highest PASO Score of 
22.1–25.0. Diagnostic accuracy measures for different cut-off values are 
reported in Table 3. In brief, higher cut-off values yielded a decreasing 
sensitivity and NPV, whereas specificity, PPV and accuracy increased. 

A subgroup analysis in the 241 patients with preoperative AVS 
showed an AUC of 0.746 (95% CI 0.674–0.817). The PPV and NPV were 
45.5% and 83.6%, respectively. Furthermore, a sensitivity and speci
ficity of respectively 68.0% and 66.7% were observed, whereas the 
model accuracy was 67.1%. Within the subgroup of patients without 
AVS, the AUC was 0.679 (95% CI 0.586–0.772), PPV 42.2%, NPV 
88.9%, sensitivity 84.9% and specificity 50.9%. The accuracy of the 
model in the subgroup without AVS was 61.0%. The AUCs within the 
subgroups of patients from North America and Europe were 0.746 (95% 
CI 0.679–0.814) and 0.705 (95% CI 0.594–0.816), respectively. Further 
comparison between patients from North America and Europe presented 
sensitivity and specificity of 76.5% versus 72.9%, 60.5% versus 63.0%, 
respectively. The PPV and NPV were 41.6% versus 46.2%, and 87.5% 
versus 84.0%, respectively. The accuracies were 64.8% versus 66.0%, 
respectively. 

Evaluation of the prognostic value of the simplified PASO Score to 
predict complete and partial clinical success versus absent clinical suc
cess showed an AUC of 0.581 (95% CI 0.508–0.653) and a 83.2% 
sensitivity, 12.9% specificity, 84.6% PPV and 11.7% NPV were 
observed. The accuracy of the model was 68.5%. 

4. Discussion 

The PASO Score can be used to improve preoperative patient coun
seling which is necessary because complete cure of hypertension after 
surgery is no certainty. Since TOD status is not always readily available 
in general practice, we analyzed the predictive performance of a 
simplified PASO Score – i.e., the PASO Score without TOD – with the 
goal to increase the applicability of the model in daily practice. The 
results of our large multicenter cohort study showed an AUC of 0.730, 
which was lower compared to the original model within another large 
international cohort as presented by Burrello et al. (AUC 0.839) [10]. 
Yet, this prognostic performance can still be considered as moderate to 
good, because the model is used for patient counseling instead of 
deciding whether a patient should or should not undergo surgery. In 
addition, prediction models are known to ‘overfit’ in the original data 
and, therefore, show lower prognostic performance within external 
validation datasets [20–22]. Moreover, within the simplified PASO score 
we eliminated the prognostic value of TOD, which probably affects the 
AUC negatively. Based on this study, we believe that it is reasonable for 
clinicians to use the simplified PASO Score in daily clinical practice, 
when TOD status is unknown. 

The proportion of patients with complete clinical success after the 
operation in our real-life cohort was lower (29.5%) compared to the 
39.5% presented by Burrello et al. [10]. This lower clinical success rate 
may be attributed to the higher baseline BMI and DDD within our cohort 
compared to the PASO cohort, 29.6 versus 26.9 kg/m2 and 3.7 versus 
2.5, respectively. Notably, our cohort was operated between 2010 and 
2016 compared to between 1995 and 2015 in the PASO cohort. There
fore, the worldwide increase in primary hypertension over the last de
cades could also have influenced the lower rates of complete clinical 
success within our study [23]. Since our cohort represents daily clinical 
practice, the preoperative workup within our cohort was less stringent in 
following current guidelines compared to the preselected PASO cohort 
[17]. This is especially seen in the difference in the routine performance 
of AVS, 100% in the PASO cohort versus 63.4% in our cohort. Also, the 
follow-up duration was frequently shorter within our cohort. Although 

Table 2 
Baseline clinical characteristics of the study cohort (n = 380).  

Variables Number (%) or mean ± SD 

Female 165 (43.4) 
BMI (kg/m2) (n = 350) 29.6 ± 5.8 
BMI (kg/m2)b 

<24 58 (15.3) 
24–29 154 (40.5) 
≥30 168 (44.2) 

Duration of hypertension (months) (n = 321)a 96 [36–144] 
Duration of hypertension (months)b 

<120 204 (53.7) 
120–239 134 (35.3) 
≥239 42 (11.0) 

Defined daily dosea 3.7 [2.0–5.6] 
Defined daily dose 
<3 149 (49.2%) 
3–8 201 (52.9%) 
≥9 30 (7.9%) 

Tumor size at imaging (mm) (n = 334)a 15 [11–20] 
Tumor size at imaging (mm)b 

<13 140 (36.8%) 
13–19 135 (35.6%) 
≥19 105 (27.6%) 

Age at surgery (years) 50.1 ± 11.3 
Preoperative mean SBP (mm Hg) 149.9 ± 19.2 
Preoperative mean DBP (mm Hg) 89.8 ± 12.7 
ARR indicating PA (n = 309) 292 (94.5) 
Elevated aldosterone level (n = 353) 193 (54.7) 
Suppressed renin level/activity (n = 318) 214 (67.3) 
Hypokalemia (n = 374) 275 (73.5) 
Elevated creatinine level (n = 345) 60 (17.4) 
AVS performed 241 (63.4) 
Clinical success based on PASO consensus 

Complete 112 (29.5) 
Partial 212 (55.8) 
Absent 56 (14.7) 

Abbreviations: SD = standard deviation; BMI = Body Mass Index; NA = Not 
Applicable; SBP = Systolic Blood Pressure; DBP = Diastolic Blood Pressure; AVS 
= Adrenal Venous Sampling; PASO = Primary Aldosteronism Surgical Outcome; 
IQR = Inter Quartile Range. 

a Values not normally distributed given as medians [IQR]. 
b Including imputed data. 
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we did not find a clear difference in clinical outcomes between patients 
with shorter and longer follow-up in our previous studies within this 
cohort, this still could be of influence [11,12,16,17]. On the other hand, 
the PASO cohort, as described by Williams et al., only included patients 
with confirmed PA diagnosis according to the US Endocrine Society 
Guideline or the Japan Endocrine Society Guideline, and confirmed 
unilaterality by AVS [8,9,24]. Thereby, patients were excluded for the 
PASO Score study when data was missing for one of the PASO Score 
variables (duration of hypertension, sex, BMI, DDD, TOD or largest ad
renal nodule at imaging). This resulted in the exclusion of 325 patients 
(46.1%) of the potentially eligible 705 patients. Subsequently, the 
remaining cohort was a subgroup of the original PASO cohort repre
senting only 8 of the original 12 centers, which may have resulted in bias 
[25]. This resulted in a slightly higher rate of complete success 
compared to their original study, 39.5% versus 36.7%, respectively [9, 
10]. Additionally, in the original PASO cohort albuminuria was 
measured in 416 (59.0%) patients and left ventricle hypertrophy was 
measured in 455 (64.5%) patients [9]. So, missing data on TOD played a 
role in exclusion of patients. Also, this shows that TOD indeed is not 

readily available in all patients which questions the generalizability of 
the PASO Score and underscores the importance of validation of this 
simplified PASO Score. 

The subgroup analysis of patients who underwent AVS during their 
preoperative clinical workup showed a slightly better predictive per
formance with an AUC of 0.746 (95% CI 0.674–0.817) than our com
plete cohort (AUC 0.730 (95% CI 0.674–0.785)). Subsequently, the 
subgroup analysis of patients who did not undergo AVS showed a 
slightly worse predictive performance with an AUC of 0.679 (95% CI 
0.586–0.772), however, confidence intervals overlap between these two 
analyses. It can be hypothesized that the (simplified) PASO Score per
forms better in patients with AVS preoperatively. The high sensitivity 
(84.9%) of the simplified PASO Score in the non-AVS subgroup might 
indicate that patients in this group have a more favorable PASO Score 
profile, resulting in higher scores, compared to the AVS subgroup. So, 
this seems to imply that patients in our cohort are more likely to undergo 
AVS when they have an unfavorable preoperative profile (e.g., male, 
high BMI, high DDD, longer duration of hypertension, larger nodules). 
Also, we showed that the simplified PASO Score potentially performs 

Fig. 1. Stratification of clinical outcomes after unilateral adrenalectomy by simplified PASO Score. Legend: The histogram indicates the performance of the PASO 
predictor on the total cohort (n = 380) and shows the proportion of patients (y – axis, %) in each clinical outcome category (complete, green; partial, orange; absent, 
red) stratified by the simplified PASO Score (x – axis) in our cohort. Since all patients were assigned three points for absence of TOD, the minimum score for all 
patients is three. (For interpretation of the references to colour in this figure legend, the reader is referred to the Web version of this article.) 

Table 3 
Predictive performance of the simplified PASO Score.   

Sensitivity Specificity PPV NPV Accuracy AUC (95% CI) 

Complete cohort (n = 380) 74.5% 61.0% 44.4% 85.1% 65.0% 0.730 (0.674–0.785) 
Threshold 17 61.2% 70.4% 46.3% 81.3% 67.7% 0.730 (0.674–0.785) 
Threshold 18 54.7% 74.9% 47.7% 79.8% 68.9% 0.730 (0.674–0.785) 
Threshold 19 48.0% 82.1% 52.8% 77.3% 72.1% 0.730 (0.674–0.785) 

AVS performed (n = 241) 68.0% 66.7% 45.5% 83.6% 67.1% 0.746 (0.674–0.817) 
AVS not performed (n = 138) 84.9% 50.9% 42.2% 88.9% 61.0% 0.679 (0.586–0.772) 
North America (n = 245) 76.5% 60.5% 41.6% 87.5% 64.8% 0.746 (0.679–0.814) 
Europe (n = 102) 72.9% 63.0% 46.2% 84.0% 66.0% 0.705 (0.594–0.816) 

The predictive performance of the simplified PASO Score was calculated by using complete clinical success as the outcome. Subgroup analyses were performed within 
the group of patients that did or did not undergo AVS preoperatively and within the North American and European populations. Similar to the study of Burrello et al. 
the AUC was calculated by analyzing the simplified PASO score as a continuous variable and the sensitivity, specificity, PPV, NPV and accuracy were calculated by 
using the >16 cut-off, except for the specified threshold calculations.Abbreviations: TOD = Target Organ Damage; AVS = Adrenal Venous Sampling; PPV = Positive 
Predictive Value; NPV = Negative Predictive Value; AUC = Area Under the Curve; CI = Confidence Interval. 
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slightly better in the population from North America than from Europe. 
In all subgroup analyses relatively wide confidence intervals were 
observed limiting direct comparisons between these groups. Similar to 
Burrello et al., we showed that the simplified PASO Score is not suited 
(AUC of 0.581) for differentiating between complete and partial versus 
absent clinical success and therefore the model cannot be used to predict 
patients who will not benefit from surgery [10]. It is thought that not 
achieving complete clinical success may be due to the presence of pri
mary hypertension as an underlying comorbidity in patients with PA, 
leading to partial or absent clinical success after adrenalectomy. Since 
some of the prognostic variables for clinical success (BMI, duration of 
hypertension, DDD, TOD and sex) are also associated with primary hy
pertension, the (simplified) PASO Score most likely has great difficulty 
in separating and might not be able to predict partial and absent clinical 
success in patients with pre-existing primary hypertension. 

In 2008 Zarnegar et al. developed the ARS which was the first simple 
and easy-to-use prediction score to predict resolution of hypertension 
after adrenalectomy for APA [13]. The ARS is based on four clinically 
and routinely available variables: ≤ 2 number of antihypertensive 
medications, ≤ 25 kg/m2 BMI, ≤ 6 years duration of hypertension and 
female sex. The ARS performed well within the development dataset of 
100 patients with an AUC of 0.913. We recently showed, however, a 
lower predictive performance of the ARS with an AUC of 0.751 in the 
same International CONNsortium Study Group database as used in this 
study [16]. Thus, the simplified PASO Score and ARS had similar pre
dictive performances within our cohort. Nevertheless, the PASO Score 
might be superior when TOD status is known, since adding information 
associated with the outcome (in this case TOD) will likely improve the 
AUC and thus the predictive performance of the prediction model. 
However, adding more information, i.e. variables, to a model comes at 
the cost of usability and might lead to overfitting. 

Our study has several strengths and weaknesses. First, the major 
strength of this study is the large multicenter real-life cohort repre
senting patients from three continents. Since we chose to not include or 
exclude patients based on the preoperative workup strategies, we 
believe our results to be representative of current daily clinical practice 
within the participating medical centers and most likely for others 
centers worldwide as well. Second, the PASO investigators included 
TOD in their prediction score as an extra presurgical variable and 
described it as an essential component of the evaluation of patients with 
PA. However, we doubt whether TOD status is analyzed in general 
practice. This also seemed to be the case within the original PASO 
cohort, since the TOD status was described as unknown in more than 
40% of patients [9]. For that reason, incomplete data may limit the use 
of PASO Score in general practice. Therefore, we believe that the 
simplified PASO score is more representative for daily clinical practice 
due to exclusion of TOD. In this way, the results of this study can directly 
be utilized in daily care and will increase the worldwide applicability of 
the PASO Score. Third, although our cohort represents care delivered in 
daily clinical practice, the missing presurgical values regarding duration 
of hypertension, BMI and nodule size at imaging are a limitation of our 
study. However, the percentages of missing values were relatively low 
and because imputation of missing values is considered to be superior to 
complete case analysis we are confident that we minimized the effects of 
these missing values [19,26]. Fourth, the retrospective design of our 
study is another weakness. Fifth, our cohort did not have the data on 
long-term follow-up (>1 year), therefore we were not able to assess the 
predictive accuracy of the simplified PASO Score on the long-term. For 
example, Aronova et al. showed accurate prediction of the ARS (AUC 
0.84) of the likelihood of complete clinical success beyond 1 year [27]. 
On the other hand, we recently showed that the effect of surgery on 
blood pressure is mostly seen in the first months and tends to remain 
stable over the long-term postoperative period, making a long-term 
predictive accuracy assessment unnecessary [28]. Finally, in our 
cohort not all patients underwent AVS preoperatively and a substantial 
proportion of patients had a relatively short follow-up. However, as 

mentioned earlier, our worldwide cohort represents current day-to-day 
clinical practice regarding the management of PA [11,12,16,17]. 
Therefore, difference in our cohort in presurgical workup made the re
sults more applicable to daily clinical practice and for this reason het
erogeneity in workup is an acceptable limitation. Additionally, we 
previously showed no differences in clinical success rates in our cohort 
in patients who did or did not underwent AVS preoperatively [12]. 

Ultimately the goal of prediction models is to inform patients and to 
improve preoperative counseling of patients regarding the chance of 
complete clinical success after unilateral adrenalectomy. As aforemen
tioned, this is of importance since complete clinical success is no cer
tainty [9,11,12]. In Fig. 1 there is a clear difference in percentages of 
complete clinical success in the groups with a simplified PASO Score 
higher than 16. Thus, one might use higher (simplified) PASO Scores 
(>16) in shared decision making as justification to perform a unilateral 
adrenalectomy, since these patients are likely to have a higher chance of 
complete clinical success postoperatively. Simplified PASO Scores lower 
than 16 show less chance of complete clinical success, although partial 
clinical success percentages remain high (>50%). Nevertheless, in the 
case of lower (simplified) PASO Scores, we believe that during shared 
decision making, the surgeon should make his/her decision to perform 
surgery based on individual patient analysis and the surgeon’s expertise. 

5. Conclusions 

In conclusion, the present study shows that a simplified PASO Score 
without taking TOD into account is a useful tool for predicting outcome 
after adrenalectomy for PA in our worldwide cohort [10]. The simplified 
PASO score can be used in clinical practice when data on TOD are not 
readily available. In these cases, we advise to score TOD as absent and to 
apply three points in the PASO Score. Therefore, we believe these results 
should encourage the use of PASO Score in daily clinical practice. 
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