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ABSTRACT 

Background. Autosomal dominant polycystic kidney disease ( ADPKD ) is prone to multiple complications, including cyst 
infection ( CyI ) . 2-Deoxy-2-[ 18 F]fluoro- d -glucose positron emission tomography/computed tomography ( [ 18 F]-FDG PET/CT ) 
imaging has proved useful in the diagnosis of renal and hepatic CyI. A 4-point scale comparing the uptake of [ 18 F]-FDG in 

the suspected infected cyst versus the hepatic physiological background has been recently proposed. We performed an 

independent validation of this semi-quantitative scoring system. 
Methods. All ADPKD patients hospitalized between January 2009 and November 2019 who underwent an [ 18 F]-FDG 

PET/CT for suspected CyI were retrospectively identified using computer-based databases. Medical files were reviewed. 
CyI was conventionally defined by the combination of fever ( ≥38°C ) , abdominal pain, increased plasma C-reactive 
protein levels ( ≥70 mg/L ) , absence of any other cause of inflammation and favourable outcome after ≥21 days of 
antibiotics. [ 18 F]-FDG uptake of the suspected CyI was evaluated using a 4-point scale comparing the uptake of [ 18 F]-FDG 

around the infected cysts with the uptake in the hepatic parenchyma. Statistics were performed using SAS version 9.4. 
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Results. Fifty-one [ 18 F]-FDG PET/CT scans in 51 patients were included, of which 11 were cases of CyI. The agreement 
between the 4-point scale and the gold-standard criteria of CyI was significant [odds ratio of 6.03 for CyI in case of a 
score ≥3 ( P = .014 ) ]. The corresponding sensitivity, specificity, and positive and negative predictive values of [ 18 F]-FDG 

PET/CT using the 4-point scale were 64% [Clopper–Pearson 95% confidence interval ( CI ) 30%–89%], 78% ( 95% CI 62%–89% ) , 
44% ( 95% CI 20%–70% ) and 89% ( 95% CI 73%–97% ) , respectively. 
Conclusions. Our independent validation cohort confirms the use of a semi-quantitative 4-point scoring system of 
[ 18 F]-FDG PET/CT imaging in the diagnosis of CyI in patients with ADPKD. Considering its performance metrics with high 

specificity and negative predictive value, the scoring system is particularly useful to distinguish other causes of clinical 
inflammation than CyI and as such avoid unnecessarily long antibiotic treatment. 

LAY SUMMARY 

Cyst infection is a common complication of renal and hepatic cysts in patients with autosomal dominant polycystic 
kidney disease ( ADPKD ) . The diagnosis of a cyst infection remains difficult given the unspecific clinical and 
biochemical parameters and the limited value of conventional imaging methods. 2-Deoxy-2-[ 18 F]fluoro- d -glucose 
positron emission tomography/computed tomography ( [ 18 F]-FDG PET/CT ) imaging has been proven to add diagnostic 
value in this particular clinical situation, and a 4-point scoring scale has been proposed to build a more systematic 
and standardized tool for [ 18 F]-FDG PET/CT evaluation. In this study we aimed to validate the value of this 4-point 
scale in the diagnostic approach of ADPKD patients with suspected cyst infection. We found a significant association 

between the literature-based gold standard criteria and the 4-point scale. These results suggest that the 4-point scale 
provides an additional tool in the diagnostic approach of cyst infection in ADPKD, which may accelerate the 
management of patients. 

Keywords: ADPKD, cyst infection, [ 18 F]-FDG PET/CT, standardized scoring system 
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NTRODUCTION 

utosomal dominant polycystic kidney disease ( ADPKD ) is a 
ommon hereditary kidney disease with an estimated preva- 
ence of 1:400 to 1:1000 people. ADPKD is primarily character- 
zed by the development of renal cysts and often leads to end-
tage renal disease. However, ADPKD is a systemic disorder and
as many extra-renal manifestations, such as hepatic and pan- 
reatic cysts, colonic diverticulosis, intracranial aneurysms and 
ardiac valvular abnormalities. Cysts are prone to multiple com- 
lications, such as haemorrhage and infection ( CyI ) [ 1 –4 ]. 
Hepatic and renal CyI have an incidence of 0.01 episode per

ear per patient and result in 11% of all hospitalizations of pa-
ients with ADPKD, according to an 11-year follow-up retrospec- 
ive study [ 1 ]. It is a severe complication that can lead to abscess
ormation, sepsis and death [ 5 ]. A fast and correct diagnosis is es-
ential to optimize patient management [ 6 ]. However, diagnos-
ng a CyI remains a difficult task given the unspecific clinical and
iological parameters [ 7 ]. The diagnosis of a ‘definite’ CyI may
nly be made when a cyst aspiration is performed and shows
igns of infection, including neutrophils and/or pathogens. Since 
yst aspiration is rarely performed, one often speaks of a ‘prob-
ble’ CyI. The diagnosis of a ‘probable’ CyI is based on clinical,
iochemical, microbiological and imaging findings [ 7 , 8 ]. Pijl et al .
 9 ] suggested that a CyI is retrospectively ‘likely’ when the fol-
owing five conditions are concurrent: fever ( ≥38°C for > 3 days ) ,
bdominal pain, increased plasma C-reactive protein ( CRP ) lev- 
ls ( CRP ≥50 mg/L ) , the absence of any other cause of inflamma-
ion and a favourable outcome after ≥21 days of antibiotics. This
efinition proposed by Pijl et al . [ 9 ] has added the retrospective
riteria of the effect of 21 days of antibiotics to the initial criteria
roposed by Sallée et al . [ 1 ]. Since CyI are routinely treated with
ong courses ( up to 6 weeks ) of antibiotics with concomitant psy-
 p
hological burden for the patients, potential side-effects, drug
esistance and major impact on hospitalization costs, exclud-
ng other causes of infection or inflammation is as important as
onfirming the diagnosis of CyI. 

The use of classic imaging techniques is of limited value in
iagnosing or excluding CyI. Ultrasound, computed tomography 
 CT ) and magnetic resonance imaging ( MRI ) often fail to detect
n infected cyst. More recently, the use of 2-deoxy-2-[ 18 F]fluoro-
 -glucose positron emission tomography/CT ( [ 18 F]-FDG PET/CT )
as been explored in the detection of CyI [ 10 ]. The detection of
 CyI relies on the increased metabolic rate of the inflamma-
ory cells [ 2 , 5 , 8 ]. Multiple studies found promising results with
 good diagnostic performance of [ 18 F]-FDG PET/CT in detection
f CyI when compared with the clinical definition of CyI [ 1 , 7 , 9 ,
1 , 12 ]. 

In a recent retrospective study, Neuville et al . [ 13 ] further ex-
lored the role of [ 18 F]-FDG PET/CT in the diagnosis of CyI in pa-
ients with ADPKD and clinical suspicion of CyI. They proposed
 4-point scoring scale that compares the signal intensity of the
yst with the signal of the liver and bloodpool. The aim of this
coring scale was to build a more standardized and objective tool
or [ 18 F]-FDG PET/CT evaluation. The authors found that, with
his 4-point scale, [ 18 F]-FDG PET/CT was able to identify a CyI in
8% of the cases of probable CyI and was positive in all cases
here a cyst aspiration had been performed and proved posi-
ive for CyI. When using the 4-point scale, a score ≥3 ( i.e. cyst
ptake > liver uptake ) resulted in an odds ratio ( OR ) of 13.1 for
yI, with an improvement of the specificity from 70.1% ( solely
ased on the subjective assessment ) to 85.3% [ 13 ]. However, fur-
her external validation was required. With the current study,
e aimed to validate the diagnostic yield of the 4-point scoring
cale [ 13 ] in an independent external validation cohort of ADPKD
atients with suspected CyI. 
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ATERIALS AND METHODS 

tudy design 

nalogous to the protocol used in the study by Neuville et al .
 13 ], all ADPKD patients hospitalized between January 2009 and 
ovember 2019 at the University Hospital of Leuven ( UZ Leuven ) ,
elgium ( single centre ) and who underwent an [ 18 F]-FDG PET/CT 
can for evaluation of suspected CyI within a 14-day period 
rior to or following their admission were considered eligible 
or evaluation. The medical files were reviewed, and clinical 
nd biological data were systematically extracted. Our study 
as approved by the Ethics Committee Research UZ/KU Leuven 

 s64739 ) . 

 

18 F]-FDG PET/CT acquisition and analysis 

 

18 F]-FDG PET/CT scans were performed on a Biograph True- 
oint 40 or Biograph 16 HiRez PET/CT ( Siemens Healthcare, Er- 
angen, Germany ) or a Discovery MI4 PET/CT system ( GE Health- 
are, Chicago, IL, USA ) . Patients fasted for at least 6 h, were 
iven 20 mg of propranolol ( a non-specific beta-blocker ) and 
ad glucose levels < 180 mg/dL at the time of intravenous 
 

18 F]-FDG administration. Patients were injected with a weight- 
djusted [ 18 F]-FDG activity: initially activity ( MBq ) = 4 * [weight 
 kg ) ] + 20 MBq; from 11 December 2014 onwards, activity 
 MBq ) = 4.25 * weight ( kg ) . After 60 min, acquisition was per- 
ormed including a diagnostic quality, dose-modulated whole- 
ody CT scan ( 120 kVp; 85 mAs ) from skull to mid-thigh, en- 
anced with oral [12 mL Telebrix® Gastro ( ioxithalamate; 0.3 g 
odine/mL ) in 900 mL water] and intravenous [120 mL Ultrav- 
st®370 ( iopromide ) ] contrast agents. Transverse CT images were 
econstructed with 5 mm thickness and 3 mm increment. Next,
 whole-body PET emission scan of the same region was per- 
ormed, with acquisition time per bed position ( typically 6 to 
 ) dependent on the body mass index ( BMI ) : BMI < 30 kg/m 

2 :
30 s/bed, 30 ≤ BMI < 40 kg/m 

2 : 160 s/bed, BMI ≥40 kg/m 

2 :
80 s/bed on Biograph systems; and BMI < 40 kg/m 

2 : 80 s/bed,
MI ≥40 kg/m 

2 : 120 s/bed on Discovery MI system. The PET emis- 
ion images were corrected for scatter and attenuation based on 
he CT information using a scanner specific commercial ordered 
ubset iterative reconstruction algorithm using three iterations 
ith 21 subsets per iteration on Biograph systems and two itera- 
ions with 34 subsets per iteration on Discovery system with use 
f point spread function and without post-smoothing filtering. 
All [ 18 F]-FDG PET/CT scans were independently reviewed by 

wo board-certified physician in nuclear medicine ( K.G. and S.J. ) 
ho were unaware of the clinico-biological parameters. The vi- 
ual 4-point scale designed by Neuville et al . [ 13 ] was used to
core the suspected cyst. An accumulation of [ 18 F]-FDG around 
he cyst ≤ mediastinal bloodpool was scored as 1. If uptake was 
 bloodpool, but ≤liver, it was scored as 2. If it was slightly > liver,
t was scored as 3. If it was largely > liver, it was scored as 4. All
 

18 F]-FDG PET/CT images not suggestive of CyI were scored as 1.
he liver uptake reference was sampled at distance from poten- 
ial suspect cysts and the blood pool reference was sampled in 
he mediastinum. All extra-cystic sites of pathological [ 18 F]-FDG 

ccumulation were documented. 

old standard definition of CyI 

he gold standard definition of CyI was based on conventionally 
ccepted clinical criteria [ 1 , 9 , 13 ]. CyI was ‘definite’ if confirmed
y pus drainage. CyI was ‘probable’ in the presence of all of the 
ollowing five concomitant criteria: ( i ) fever ≥38°C; ( ii ) abdominal 
ain; ( iii ) peak ( i.e. within 3 days of admission ) plasma CRP levels
70 mg/L; ( iv ) absence of other causes of inflammation after a 
lassical diagnostic work-up; and ( v ) favourable outcome after 
21 days of antibiotics. 

tatistics 

he results are presented as medians and interquartile range 
or continuous variables and as frequency tables for qualita- 
ive variables. To assess the performance of [ 18 F]-FDG PET/CT 
n cyst diagnosis, sensitivity, specificity, efficacy, and positive 
nd negative predictive values were calculated between the 
 

18 F]-FDG PET/CT and clinical criteria. Logistic regression was 
sed to assess the risk of CyI on the parameters, ORs and 
5% confidence intervals ( CI ) were provided. In case of math- 
matical issue, the Firth’s correction was applied. The agree- 
ent between observers was evaluated using Cohen’s kappa 
oefficient and its 95% CI. Some parameters have undergone 
 logarithmic ( log ) transformation to normalize their distribu- 
ion. The results are considered significant at the 5% uncer- 
ainty level ( P < .05 ) . The calculations were performed using SAS 
ersion 9.4. 

ESULTS 

haracteristics of ADPKD patients with suspected CyI 

e identified 51 [ 18 F]-FDG PET/CT scans performed for sus- 
ected CyI between January 2009 and November 2019 ( 51 indi- 
idual patients; 30 men; median age of 57 years ) . Thirty-two pa- 
ients ( 63% ) had already undergone a kidney transplantation and 
1 ( 22% ) were dialysis-dependent at the time of the suspected 
yI. Seventeen patients ( 34% ) had a uni- or bilateral nephrec- 
omy in the past. We categorized the cohort into two groups ac- 
ording to our gold standard definition of CyI: 11 cases positive 
or CyI, including 4 ‘definite’ CyI, and 40 cases negative for CyI.
hese groups are compared in Table 1 . In the group of patients
ositive for CyI, we found four ( 36% ) positive urine cultures and 
n five cases ( 45% ) the haemocultures were positive. In no case 
ere both haemocultures and urine cultures positive. 

iagnostic performance of [ 18 F]-FDG PET-CT in ADPKD 

atients with suspected CyI 

n the basis of the 4-point scale, 17/51 cases were considered 
s positive for CyI using [ 18 F]-FDG PET/CT. [ 18 F]-FDG PET/CT was
ositive in all cases in which cyst aspiration was performed and 
ositive for CyI. Of the 17 positive cases, 11 showed a CyI in the
iver and 6 in the kidney. In 16 cases, a non-cystic cause of clinical
ymptoms was diagnosed using [ 18 F]-FDG PET/CT scan. The scan 
as negative in 18 cases ( 35.3% ) of our cohort ( Table 2 ) . When
orrelated with the clinical findings, 7 positive scans were true 
ositives and 31 negative scans were true negatives. We found 
ine cases that were falsely positive and four cases that were 
alsely negative. 

Considering all cases, there was a significant agreement be- 
ween the clinical criteria and the results of the 4-point scale 
 visual score 1–2 vs 3–4 ) . A score of ≥3 was associated with a
ignificantly higher risk of CyI compared with scores 1 and 2 
 OR = 6.03, P = .014 ) ( Table 3 ; Figure 1 ) . The resulting sensitivity
nd specificity of the 4-point scale were 63.6% ( Clopper–Pearson 
5% CI 30%–89% ) and 77.5% ( 95% CI 62%–89% ) , respectively. The 
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Table 1: Clinical and biological characteristics of the cohort. 

Parameters 
All patients 

( n = 51 ) 
CyI ( + ) 
( n = 11 ) 

CyI ( –) 
( n = 40 ) 

Age, years 57.0 ( 18.0 ) 54.0 ( 17.0 ) 59.0 ( 16.0 ) 
Gender, M/F 30/21 6/5 24/16 
BMI, kg/m² 23.7 ( 4.1 ) 24.0 ( 5.8 ) 23.7 ( 3.9 ) 
Dialysis, N ( % ) 11 ( 22.0 ) 3 ( 27.3 ) 8 ( 20.5 ) 
Kidney transplant recipients, N ( % ) 32 ( 64.0 ) 6 ( 54.5 ) 26 ( 66.7 ) 
Nephrectomy, N ( % ) 17 ( 34.0 ) 3 ( 27.3 ) 14 ( 35.9 ) 
Duration of hospital stay* ( P = .025 ) , days 12.5 ( 17.0 ) 21 ( 29 ) 9 ( 13 ) 
Use of antibiotics, N ( % ) 37 ( 72.5 ) 11 ( 100.0 ) 26 ( 65.0 ) 
Duration of antibiotics, days 24 ( 28 ) 42 ( 89 ) 19.5 ( 28 ) 
Time between antibiotic initiation and PET-CT, days 9 ( 12 ) 7 ( 8 ) 10 ( 11 ) 
Average serum glucose ( n = 48 ) , mg/dL 101 ( 23 ) 101 ( 34 ) 100 ( 20 ) 
Temperature above 38°C, N ( % ) 33 ( 64.7 ) 11 ( 100.0 ) 22 ( 55.0 ) 
Abdominal pain* ( P = .0059 ) , N ( % ) 21 ( 42.0 ) 11 ( 100.0 ) 10 ( 25.6 ) 
CRP admission* ( P = .045 ) , mg/L 60.1 ( 106 ) 198 ( 234 ) 52.9 ( 77.6 ) 
CRP peak* ( P = .0071 ) , mg/L 128 ( 141 ) 258 ( 224 ) 98.2 ( 118 ) 

Result expressed in N , number of patients and ( % ) , percentage of the considered group, or median ( interquartile range ) . 
M/F, number of male/number of female; time between antibiotic initiation and PET-CT, number of days between antibiotic initiation and PET-CT imaging; average 
serum glucose, glycemia measured just before injection the [ 18 F]-FDG; CyI ( + ) , patient fulfilling the five criteria for cyst infection; CyI ( −) , patients not fulfilling the five 

criteria for cyst infection. 
* P < .05. 

Figure 1: Representative [ 18 F]-FDG-PET/CT images of CyI according to the visual 4-point scoring system. ( A ) Maximal intensity projection ( MIP ) image, transversal PET 
image of the abdomen, the corresponding transversal CT image and the fusion PET/CT image in a patient with suspected liver CyI, score 4. The arrowhead shows the 

infected cyst considered for the scoring. ( B ) MIP image, transversal PET image of the abdomen, the corresponding transversal CT image and the fusion PET/CT image 
in a patient without suspicion of CyI, score 1. 
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ositive and negative predictive values were 43.8% ( 95% CI 20%–
0% ) and 88.6% ( 95% CI 73%–97% ) , respectively ( Table 4 ) . 

Concerning the inter-observer agreement, a similar propor- 
ion of [ 18 F]FDG-positive cysts was found ( 33.3% vs 43.1%, P = .23 ) .
sing the 4-point scale, the proportion of each score among the
1 [ 18 F]FDG PET-CT scans similarly categorized by both observers
howed significant agreement ( kappa = 0.30; 0.13–0.46 ) . When 
rouping scores of [1 + 2] vs [3 + 4], the inter-rater reliability was
igh ( kappa = 0.66; 0.45–0.87 ) . 
ISCUSSION 

n this study, we aimed to validate the diagnostic performance
f the 4-point scoring scale [ 13 ] in a retrospective independent
ohort of ADPKD patients with suspected CyI. A score of ≥3 ( i.e.
yst uptake > liver ) was associated with an OR of 6.03 for CyI.
he resulting sensitivity and specificity of the 4-point scale were
4% ( Clopper–Pearson 95% CI 30%–89% ) and 78% ( 95% CI 62%–
9% ) , respectively. The positive and negative predictive values
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Table 2: [ 18 F]-FDG PET/CT findings. 

N ( % ) 

PET ( + ) : cystic fixation 17 ( 33.3 ) 
Liver 11 ( 21.6 ) 
Kidneys 6 ( 11.8 ) 

PET ( + ) : non-cystic fixation 16 ( 31.4 ) 
Pancreatitis 2 
Lung 7 
Cholangitis 2 
Peritonitis 1 
Tumour adrenal gland 1 
Abscess of transplant kidney 1 
Infection of liver hilus 1
Infected hematoma 1

PET ( –) 18 ( 35.3 ) 

CyI ( + ) , patient fulfilling the five criteria for cyst infection; CyI ( −) , patients not 
fulfilling the five criteria for cyst infection. 
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Table 4: Diagnostic performance of the 4-grade scoring system 

( visual score 1–2 vs 3–4 ) . 

Clopper–Pearson 95% CI 

Sensitivity 63.6% 30%–89% 

Specificity 77.5% 62%–89% 

PPV 43.8% 20%–70% 

NPV 88.6% 73%–97% 

PPV, positive predictive value; NPV, negative predictive value. 
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ere 44% ( 95% CI 20%–70% ) and 89% ( 95% CI 73%–97% ) , respec- 
ively. There was good inter-reader agreement when evaluating 
 score [3 + 4] vs [1 + 2]. This suggests that using a 4-point scale
hen evaluating [ 18 F]-FDG PET/CT scans may help in the diag- 
osis of CyI in patients with ADPKD. Note that, given its high 
pecificity and negative predictive value, the semi-quantitative 
coring scale seems especially useful in the exclusion of CyI. 

CyI is a life-threatening complication in patients with 
DPKD, since it can lead to serious consequences such as ab- 
cess formation and sepsis [ 1 , 5 ]. An early diagnosis of CyI is
herefore important to prevent further aggravation of the con- 
ition. A diagnosis using only clinical and biochemical findings 
as the limitation of being not specific for CyI [ 12 ]. This is im-
ortant since CyI needs long courses of antibiotic treatment,
hile many other causes of inflammation or infection need to 
e treated otherwise. In order to avoid overtreatment, antibiotic 
ide-effects and long hospital stays, it is important to properly 
istinguish CyI from other aetiologies of inflammation. In pre- 
ious studies, the use of [ 18 F]-FDG PET/CT to identify CyI has al- 
eady been explored and showed great promise. In a study by 
ijl et al . [ 9 ], which included 30 [ 18 F]-FDG PET/CT scans from pa-
ients with ADPKD, a sensitivity of 88.9% and a specificity of 
5.0% was found. This resulted in a positive predictive value of 
4.2% and a negative predictive value of 81.8%. In a study by 
obot et al . [ 14 ] [ 18 F]-FDG PET/CT was positive in 14 of 18 CyI out
f a total of 32 cases. The false negatives could be explained by 
 long treatment of antibiotics before performing the [ 18 F]-FDG 

ET/CT ( median of 17 days, compared with 5.5 days in the pos- 
tive scans ) . It provided a positive predictive value of 100% and 
 sensitivity of 77%. Another retrospective study by Balbo et al .
 15 ] compared the diagnostic performance of [ 18 F]-FDG PET/CT 
able 3: Distribution of the 4-grade scoring system. 

isual scale 
CyI ( + ) ( n = 11 ) , 

N ( % ) 
CyI ( –) ( n = 40

N ( % ) 

 3 ( 27.3 ) 31 ( 77.5 ) 
 1 ( 9.1 ) 0 ( 0.0 ) 
 2 ( 18.2 ) 3 ( 7.5 ) 
 5 ( 45.5 ) 6 ( 15.0 ) 
 + 2 4 ( 36.4 ) 31 ( 77.5 ) 
 + 4 7 ( 63.6 ) 9 ( 22.5 ) 

yI ( + ) , patient fulfilling the five criteria for cyst infection; CyI ( −) , patients not fulfillin
ersus CT and MRI. They concluded a superior performance of 
 

18 F]-FDG PET/CT with a sensitivity of 95% compared with 25% 

or CT and 71.4% for MRI. In a more recent study by Neuville
t al . [ 13 ] a 4-point scale, based on the [ 18 F]-FDG uptake of the
uspected cyst, was introduced to evaluate [ 18 F]-FDG PET/CT 
cans. When evaluating 60 [ 18 F]-FDG PET/CT scans, they found 
 sensitivity of 73.1% and specificity of 85.3%, and the pos- 
tive and negative predictive values were, respectively, 65.5% 

nd 77.4%. 
While Neuville et al . [ 13 ] found an OR for scores ≥3 of 13.4,

ur validation cohort showed an OR of 6.03. While sensitivity 
nd positive predictive value were lower in our cohort, specificity 
nd negative predictive value were higher. Overall, even though 
he results differ in the size, a significant effect of the 4-point 
cale was demonstrated in both cohorts. 

Several potential explanations for the size effect difference 
etween our cohort and the one described in Neuville et al . [ 8 ]
an be considered. First, in both studies the patients were in- 
luded solely on the availability of a [ 18 F]-FDG PET/CT scan in
atients diagnosed with ADPKD. However, the fraction of posi- 
ive cases was lower in our cohort compared with the study by 
euville et al . [ 13 ] ( 21.5% vs 43% ) . From this, we must acknowl-
dge that a power issue may be an explanation for a difference 
n results. Second, our cohort had a higher fraction of liver CyI 
ithin the group of PET-positive cases ( 64.7% vs 34.5% ) . Since the 
coring scale compares the uptake in the cyst with the uptake 
f the liver parenchyma, theoretically an infection of the liver 
ysts may change the ‘background’ to which the cyst was com- 
ared. However, upon reviewing, the value for uptake as ‘back- 
round’ was the same in patients with liver and kidney CyI, so
hat this cannot explain the difference in results between the 
wo cohorts. Another finding worth mentioning is the relatively 
igh number of false positive cases in our cohort. Upon review- 
ng, seven out of the nine ‘false positive’ cases were only neg- 
tive for the clinical criteria because of the lack of abdominal 
ain, while all other clinical criteria were positive. Since this 
s a subjective criterium and considering the retrospective na- 
ure of our study, we should consider potential bias following 
n underreporting in the medical files. A post hoc analysis of 
he data where abdominal pain was removed from the clinical 
 ) , 
OR ( 95% CI ) P -value 

1.00 .055 
24.0 ( 0.26–> 999 ) 
6.43 ( 0.749–52.6 ) 
7.62 ( 1.49–38.9 ) 

1.00 .014 
6.03 ( 1.44–25.3 ) 

g the five criteria for cyst infection. 
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iagnostic gold-standard was performed. This resulted in an in- 
rease in the number of clinical positive cases from 11 to 21. The
esulting sensitivity and specificity of PET/CT were 63.6% and 
7.5%, respectively, with positive and negative predictive values 
f 76.5% and 76.5%, respectively. The agreement between the PET
ata and the clinical data remained significant ( kappa = 0.50;
5% CI 0.26–0.74 ) . As we expected, excluding a clinical criteria
egatively impacts on the specificity. However, the sensitivity 
nd positive predictive value increased by this alteration. This 
ost hoc analysis highlights the need of a combination of both
linical and PET criteria for an optimal diagnostic approach. A
rospective trial based on an invasive gold-standard confirming 
yI by pus drainage may help to better define both the PET cri-
eria and the clinical criteria of CyI. Such a trial could also assist
ith the development of a diagnostic scale combining clinical 
nd imaging criteria. 

Apart from the above-mentioned limitations, another limi- 
ation of our study, which again is inherent to the retrospec-
ive non-standardized clinical observation of our study and may 
ave influenced the diagnostic performance of [ 18 F]-FDG PET/CT,
s the variable delay between the initiation of antibiotic therapy
nd the scan. Indeed, Piccoli et al . [ 16 ] stated that after 3–6 weeks
f antibiotic therapy there was a reduction in [ 18 F]-FDG uptake
nd there was no residual uptake after 9 weeks. In our cohort,
he longest delay between the initiation of antibiotic therapy and
he [ 18 F]-FDG PET/CT was 14 days in the group of falsely negative
ases. Overall, the mean delay was 9 days, which is similar to the
tudy by Neuville et al . [ 13 ]. 

Of note, from a more global point of view, [ 18 F]-FDG PET/CT
as helpful in the diagnostic work-up of ADPKD patients with
ebrile abdominal pain in 33/51 cases ( 64.7% ) , including 16 non-
ystic inflammations. It must be stressed, however, that speci- 
city and negative predictive values of the scoring system were
igh. This again was a confirmation in the validation cohort of
he previous findings by Neuville et al . 

ONCLUSION 

ur independent retrospective validation cohort confirms that 
he use of a semi-quantitative 4-point scoring system for [ 18 F]-
DG PET/CT provides an additional tool in the difficult diagnos-
ic approach to ADPKD patients with a suspected CyI, especially
o exclude CyI when [ 18 F]-FDG PET/CT is negative. Considering
ts performance metrics with high specificity and negative pre- 
ictive value, the scoring system is particularly useful to distin-
uish other causes of clinical inflammation than CyI in ADPKD 

atients, and, as such, avoid unnecessarily long antibiotic treat- 
ent and its potential drawbacks. 
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