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Procalcitonin levels at hospital admission are increased in cyst infection in 
patients with autosomal dominant polycystic kidney disease
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ABSTRACT
Introduction: The diagnosis of cyst infection in autosomal dominant polycystic kidney 
disease (ADPKD) is difficult. [18F]FDG PET/CT imaging is helpful, but early diagnosis 
remains challenging. Procalcitonin (PCT), a serum biomarker for bacterial infections, has 
not been evaluated in ADPKD-related cyst infections.
Methods: A retrospective review (between 2009 and 2023) identified all ADPKD patients 
who were (i) hospitalized (ii) with serum PCT measurements. Cyst infection was conven
tionally defined. Univariate and multivariate logistic regressions assessed the association 
between PCT and cyst infection risk.
Results: The cohort included 104 patients (mean age of 65.5 ± 14.9 years; 49% post-kidney 
transplantation; 16.3% on chronic dialysis). Cyst infections occurred in 24 cases. [18F]FDG PET/CT 
was performed in 47 patients, detecting cyst infection in 17 cases and non-cystic inflammation in 
11. In the whole cohort, CRP levels at admission reached 97.3 [42.8; 164] mg/L. Serum PCT level was 
measured within 72-h post admission in 83/104 (79%) cases, and the median value reached 0.47 
[0.18–2.04] µg/L. A significant correlation was observed between serums levels of PCT and creati
nine at admission (r = 0.37, p < 0.05). PCT > 0.59 µg/L significantly predicted cyst infection (OR =  
6.30, p = 0.0047). Antibiotics were administered ≥48 h before PCT measurement in 9/24 cases of 
cyst infection. PCT levels did not significantly differ between patients exposed to antibiotics (0.98 
[0.43–2.19] µg/L) or not (1.42 [0.94–3.81] µg/L; p = 0.39). Higher PCT was associated with cyst [18F] 
FDG uptake above the pathological threshold (OR = 2.01, p = 0.0028).
Conclusion: PCT >0.59 µg/L within 72-h post admission is a significant biomarker for cyst 
infection in ADPKD patients.
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Introduction

The diagnosis of cyst infection in patients with auto
somal dominant polycystic kidney disease (ADPKD) is 
challenging due to nonspecific symptoms like fever, 
abdominal pain, and elevated inflammatory markers, 
which can overlap with other cystic and non-cystic 
complications [1,2]. Imaging techniques, especially 
2-deoxy-2-[18F]fluoro-D-glucose ([18F]FDG) positron 
emission tomography (PET) combined with computed 
tomography (CT), help identify infected cysts [3,4]. Still, 
early diagnosis remains complex [5,6]. Procalcitonin 
(PCT) has been proposed as a serum biomarker of 
bacterial infections [7]. Its use in diagnosing cyst infec
tion in ADPKD patients has not been tested.

Methods

All ADPKD patients hospitalized between 2009 and 
2023, with measurement of serum PCT, were 

retrospectively identified using computer-based data
bases. Medical files were systematically reviewed. Cyst 
infection was conventionally defined by the combina
tion of (i) fever (≥38°C), (ii) abdominal pain, (iii) 
increased plasma C-reactive protein levels (≥70 mg/L), 
(iv) absence of any other cause of inflammation, (v) 
[18F]FDG accumulation around cyst(s) above the phy
siological hepatic background when [18F]FDG PET/CT 
had been performed in clinical routine [5,8]. Cyst accu
mulation of [18F]FDG was semi-quantitatively quanti
fied for the purpose of this study according to 
a previously validated [18F]FDG scale [9]. All extra- 
cystic sites of pathological [18F]FDG accumulation 
were documented. Dichotomy comparisons were sta
tistically done using the Student t-test on the loga
rithm of PCT. The Pearson correlation between serum 
levels of PCT and creatinine was calculated on the 
logarithm of the variables to normalize their distribu
tions. The risk of cyst infection was studied using 
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univariate and multivariate logistic regressions of clin
ical and biological parameters using SAS version 9.4. 
Ordinal logistic regression was used to study the asso
ciation between the visual [18F]FDG PET/CT scale and 
PCT. The present monocentric retrospective study was 
approved by the Commission of Biomedical Ethics of 
ULiège Academic Hospital in Liège, Belgium.

Results

The cohort included 104 patients, with an average age 
of 65.5 ± 14.9 years and a mean body mass index of 25.9  
± 4.8 kg/m2. The gender distribution was nearly 
balanced (Table 1). Half of the cohort had benefited 
from kidney transplantation, while 16.3% were under 
chronic dialysis. Cyst infection was diagnosed in 24 
cases (Table 1). The hospitalization motives of the 
remaining cases were infections or inflammation in the 
lungs (n = 19), the urinary tract (n = 9); or the digestive 
tract (n = 12). COVID-19 was evidenced in 13 cases, while 
inflammation remained of unknown origin in 18 cases. 
Cyst hemorrhage was suspected in nine cases. [18F]FDG 
PET/CT was conducted in 47/104 (45.2%) patients, 
within 7.0 [5.0–9.0] days post admission: Cyst infection 
was diagnosed in 17/47 cases. [18F]FDG PET/CT 
detected a non-cystic inflammation in 11/47 cases, and 
it was not contributive in 19/47 cases (Table 2). In the 
whole cohort, CRP levels at admission were elevated at 
97.3 [42.8; 164] mg/L, while white blood cell counts 
averaged 8.52 [6.3; 12.1] 103/mm3. Serum PCT level 
was measured within 72-h post admission in 83/104 

(79%) cases, and the median value reached 0.47 [0.18–
2.04] µg/L. A significant correlation was observed 
between serums levels of PCT and creatinine at admis
sion (r = 0.37, p < 0.05), excluding the patients under 
chronic dialysis (n = 17). The Youden cut-off for PCT in 
cyst infection diagnosis was 0.59 µg/L. In a multivariate 
model based on variables with a univariate p-value of 
less than 0.10, PCT >0.59 µg/L emerged significantly, 
with an odds ratio (OR) of 6.30 (p = 0.0047). Antibiotics 
were administered ≥48 h before PCT measurement in 9/ 
24 cases of cyst infection (39.1%). PCT levels did not 
significantly differ between patients previously exposed 
to antibiotics (0.98 [0.43–2.19] µg/L) or not (1.42 [0.94–
3.81] µg/L; p = 0.39). Ordinal logistic regression showed 
higher PCT values for higher cyst [18F]FDG uptake, with 
an OR of 2.01 (p = 0.0028). The median value of PCT was 
0.99 [0.59; 2.44] for cyst [18F]FDG uptake score above 
the pathological threshold [8,9].

Discussion

In the present monocentric retrospective cohort of 
104 hospitalized ADPKD patients including 24 episodes 
of cyst infection, serum levels of PCT >0.59 µg/L within 
72-h post admission were significantly associated with 
the diagnosis of cyst infection. Furthermore, PCT signifi
cantly correlates with [18F]FDG accumulation around the 
suspected cyst, with no proven causality between these 2 
bio- / icono-markers. PCT is a widely used diagnostic 
biomarker of bacterial infections [10]. To the best of our 
knowledge, our novel data highlight for the first time the 

Table 1. Characteristics of the cohort.
Parameters Cohort Cyst infection (+) Cyst infection (-)

n = 104 n = 24 n = 80
Age (years) 65.5 ± 14.9 59.3 ± 17.9 67.3 ± 13.5
BMI (kg/m2) 25.9 ± 4.77 26.8 ± 4.92 25. 6 ± 4.72
Female gender, N (%) 51 (49.0) 14 (58.3) 37 (46.3)
Dialysis, N (%) 17 (16.3) 3 (12.5) 14 (17.5)
Kidney Tx, N (%) 51 (49.0) 11 (45.8) 40 (50.0)
Liver Tx, N (%) 7 (6.7) 1 (4.2) 6 (7.5)
Nephrectomy, N (%) 32 (30.8) 3 (12.5) 29 (36.3)
CRP (mg/L) 97.3 [42.8–164] 137 [93.6–257] 90.2 [38.4–149]
WBC (103/mm3) 8.52 [6.31–12.1] 11.4 [7.06–13.8] 8.20 [6.04–10.9]
Procalcitonine (µg/L) 0.47 [0.18–2.04] 1.42 [0.74–3.35] 0.31 [0.14–1.48]
Leucocyturia, N (%) 44 (46.3) 13 (56.5) 31 (43.1)
Hematuria, N (%) 42 (44.2) 11 (47.8) 31 (43.1)
Urine culture, N (%) 26 (27.4) 8 (34.8) 18 (25.0)
Blood culture, N (%) 24 (23.8) 12 (50.0) 12 (15.6)
Antibiotics, N (%) 85 (81.7) 24 (100.0 61 (76.3)
Duration of antibiotics (days) 14.0 [7.0–27.0] 32.0 [21.0–42.0] 10.0 [7.00–15.0]
Hospitalisation (days) 11.5 [6.0–20.0] 9.50 [6.50–18.5] 12.5 [6.00–20.0]

18F-FDG PET/CT
N (%) 47 (45.2) 17 (70.8) 30 (37.5)
Glycemia (mg/dL) 97.0 [86.0–107] 95.0 [84.0–106] 98.5 [87.0–107]
[18F]FDG Uptake (min) 64.0 [60.0–73.0] 61.0 [60.0–78.0] 67.0 [61.0–72.0]
Admission/PET (Days) 7.0 [5.00–9.00] 7.00 [6.00–9.00] 6.50 [4.00–9.00]

CRP, C-reactive protein; Tx, Transplantation; [18F]FDG PET/CT, 2-deoxy-2-[18F]fluoro-D-glucose ([18F]FDG) positron 
emission tomography (PET) combined with computed tomography (CT).
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potential use of PCT in the early diagnosis of ADPKD- 
related cyst infection [1,11]. The sample size might not be 
sufficient to generalize the results, with a need for addi
tional (ideally prospective and multicentric) cohorts. Still, 
we would like to respectfully emphasize that the vast 
majority of the literature in the field of ADPKD-related 
cyst infection is based on retrospective monocentric 
cohorts of limited sample size [2,5,12]. The present 
>0.59 µg/L diagnostic threshold has been calculated by 
the Youden Index, which helps determine the optimal 
cutoff point for a test by balancing sensitivity and speci
ficity. This value matches the 0.5–2 µg/L range classically 
used in clinical routine for the diagnosis of bacterial 
infection [13]. Note that the diagnostic yield of PCT has 
well-known limitations in particular clinical settings like 
non-bacterial infections (‘false-negative‘) or non- 
infectious systemic inflammation (’false positive’) [14]. 
As a reminder, that fungi have been identified in (very) 
few cases cyst infection resistant to conventional antibio
tics [2]. The effect of PCT point-of-care test remains 
debated since PCT measurement is usually part of the 
global clinical and biological assessment of patients with 
suspected bacterial infections [15]. In our small cohort of 
24 cyst infections, PCT levels at admission did not signifi
cantly differ between patients formerly exposed to anti
biotics (n = 9) or not. Prolonged clearance of PCT has 
been described in patients with renal impairment, 
which may lead to falsely elevated levels independent 
of infection [16]. However, PCT levels rapidly decrease 
after successful antibiotic therapy [10]. Since the duration 
of treatment remains largely debated, PCT follow-up may 
have clinically relevant implications by tailoring antibiotic 
exposure in cyst infection in ADPKD patients [17]. No 
follow-up data were available in our present cohort. The 
recently published ‘ADAPT-Sepsis Randomized Clinical 
Trial’ suggests that care guided by measurement of PCT 

reduces antibiotic duration safely compared with stan
dard care, but CRP does not [10,18,19].

In conclusion, PCT determination at hospital admis
sion may help to accelerate the diagnostic algorithm of 
ADPKD patients with suspected cyst infection [1,20]. 
Given that PCT can be elevated in non-infectious 
inflammatory states and/or impaired kidney function, 
PCT should not be used alone as a point-of-care test 
but must be interpreted in the clinical context along
side other clinical and biological findings and patient 
history. The role of repeated measurements of serum 
PCT levels in the therapeutic management of cyst 
infection needs to be explored in prospective – ideally 
multicenter – clinical trials.
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Table 2. [18F]FDG PET/CT findings.
Parameters N (%)

[18F]FDG PET/CT in the cohort 47 (100%)
Visual Scale
1 26 (55,3%)
2 4 (8,5%)
3 6 (12,8%)
4 11 (23,4%)
Cyst infections 17 (36,2%)
Liver 8 (47%)
Kidney 8 (47%)
Liver AND kidney 1 (6%)
Non-cystic inflammations 11 (23,4%)
Lung 7
Peritoneum 1
Perineum 1
Kidney graft 1
Prostate 1
[18F]FDG PET/CT (-) 19 (40,4%)
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