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18Exploring F-FDG uptake patterns in liver, spleen, and 

bone marrow: Implications for inflammatory and infectious 

conditions

Abstract
18Objective: This study aimed to explore the relationship between �uorine-18-�uorodeoxyglucose ( F-FDG) 

uptake in the liver, spleen, and bone marrow and in�ammatory markers such as c-reactive protein (CRP), al-
bumin, and erythrocyte sedimentation rate (ESR) in patients undergoing positron emission tomography/ 
computed tomography (PET/CT) imaging for cancer diagnosis.  Subjects and Methods: This retrospective 
cross-sectional study included a total of 708 patients with a diagnosis of malignancy. Fluorine-18-FDG PET/ 
CT images acquired between January 2021 and December 2022. Exclusion criteria comprised prior chemo-
therapy, radiotherapy, hematological malignancies, or liver/spleen tumors. Statistical analysis included cor-
relation analysis, univariate, and multivariate regression analysis. Results: C-reactive protein levels demon-

18strated a signi�cant positive correlation with F-FDG uptake in the spleen (r=0.104, P=0.006) and bone mar-
18row (r=0.112, P=0.003). Albumin showed a negative correlation with liver F-FDG uptake (r=-0.220, P<0.001). 

Regression analysis revealed ESR's impact on spleen-to-liver (P=0.023) and bone marrow-to-liver (P=0.012) 
18F-FDG uptake. Conclusion: This study demonstrates the association between in�ammatory markers and 
18F-FDG uptake in liver, spleen and bone marrow. C-reactive protein and ESR showing signi�cant correlations 

18 18with spleen and bone marrow F-FDG uptake, and albumin correlated with liver F-FDG uptake negatively. 
18Erythrocyte sedimentation rate had signi�cant impact on spleen and bone marrow F-FDG uptakes. These 

18�ndings suggest the potential of F-FDG PET/CT in diagnosing in�ammatory conditions, warranting further 
investigation into its clinical implications.
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Introduction

Computed tomography (CT) integrated positron emission tomography (PET) em-
18ploying the glucose analogue; �uorine-18-�uorodeoxyglucose ( F-FDG) PET/CT, 

represents a dynamic advancement in hybrid imaging technology. Its use in the 
assessment of infection and aseptic in�ammation facilitates the diagnosis of a diverse 
spectrum of pathological conditions. Positron emission tomography/CT is increasingly 
evident that beyond its established e�ciency in oncological imaging, it holds signi�cant 
clinical promise in the diagnosis and treatment of infection and in�ammation. This novel 
technique not only enables the prompt identi�cation of infection or in�ammation, but 
also can facilitate precise mapping of disease extent and severity, pinpointing sites ame-
nable to tissue sampling, and evaluating therapeutic responses [1, 2].

18The F-FDG molecule accumulates at various rates in di�erent cell types and organs. 
18However, the altered structure of the F-FGD molecule prevents further metabolism in 

18 18the cell. This essentially traps F-FDG within cells and F-FDG accumulates in most tis-
sues at a rate proportional to glycolysis [3]. The liver, spleen and bone marrow demon-

18strate homogenous low-grade F-FDG uptake and bone marrow and spleen exhibit less 
intense uptake compared to the liver [4]. Moreover, the reports also indicate there is so-

18me variability in the normal physiologic uptake of F-FDG across subjects [5, 6].
18In this study, we aimed to investigate the F-FDG PET/CT accumulation patterns of li-

ver, spleen and bone marrow in patients with acute or/and chronic in�ammatory status 
that presented with high c-reactive protein (CRP), neutrophile-to-lymphocyte ratio, se-
rum albumin, and erythrocyte sedimentation rate (ESR) levels.

Subjects and Methods
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This single-center retrospective cross-sectional study was 
conducted at Dicle University, School of Medicine, Depart-
ment of Nuclear Medicine. The study ethics approval was 
obtained from the local clinical research ethics committee of 
our hospital (IRB no:41/ Date:17.01.2024). This study was 
conducted in agreement with the Declaration of Helsinki-Et-
hical principle for medical research involving human sub-
jects. 

Case selection
Patients who applied to the nuclear medicine department 
for cancer diagnosis and staging and underwent whole-bo-
dy PET/CT imaging between January 1, 2021, and Decem-
ber 30, 2022, were assessed. We included patients who had 
not received any chemotherapy or radiotherapy protocol, 
had not undergone surgery, had no diagnosis of hematolo-
gical malignancy, and whose laboratory data had been 
studied within 1 week before or after the PET/CT imaging.

Exclusion criteria
Patients undergoing PET/CT imaging for restaging, evalu-
ating treatment response, and investigating recurrence-
metastasis, along with those exhibiting metastases and pri-
mary tumors in the liver or spleen on PET/CT imaging, were 
excluded from the study. Additionally, patients diagnosed 
with hematological malignancies and those with chronic in-
�ammatory diseases such as rheumatoid arthritis were also 
excluded.

18F-FDG PET/CT scan
18To obtain F-FDG PET/CT images, patients were required to 

fast for more than 6 hours and maintain a blood glucose le-
18vel below 140mg/dL. Intravenous injection of F-FDG at a 

dose of 0.1mCi/kg was administered to the patients. Fol-
lowing the injection, patients were housed in a specially le-
ad-coated room for 1 hour to allow for the medication to be 
distributed throughout the body. Subsequently, a total-bo-
dy CT scan (from vertex to knees) was performed. This was 
followed by whole-body emission scanning using PET. The 
imaging was conducted utilizing a Siemens Horizon PET/CT 
device from the 2016 model, equipped with 3D-TOF techno-
logy. The device had a slice thickness of 3mm, and images 
were generated using PET iterative and CT bp-LOR recon-
struction processing methods. The low-dose CT device, uti-
lized for anatomical detail and attenuation correction, was 
set to 80mA and120 kV (Siemens Healthcare, GmbH, Hen-
kestrasse 127, 91052 Erlangen, Germany). The metabolic ac-
tivity of the liver, spleen, and bone marrow was evaluated 
using maximum standardized uptake value (SUVmax) and 

18SUVmean obtained from F-FDG PET/CT scans.

Laboratory assessment
Serum CRP, albumin, ESR, and hemogram derivated neutro-
phil-to-lymphocyte ratio were studied. Those parameters 
were assessed for the potential association or correlation 
with SUVmax vs SUVmean of liver, spleen and bone marrow. 
Albumin <3.5gr/dL was labeled as hypoalbuminemia, while 
CRP >0.5mg/dL was assigned high.

Statistical analysis

SPSS 15.0 for Windows statistical package program was 
employed in data analysis. The distributions of continuous 
variables were determined by Kolmogorov-Smirnov test. 
Parametric variables were given as mean±standard devia-
tion and median (minimum and maximum). Categorical vari-
ables were presented as numbers and percentages. Correla-
tion analysis was used to examine the relationships bet-
ween variables, particularly Pearson correlation coe�cients 
to assess the strength and direction of linear relationships 
between continuous variables. Regression analysis was em-
ployed to investigate the impact of predictor variables (such 
as CRP, albumin, and ESR) on outcome variables (SUVmax 
and SUVmean of liver, spleen, and bone marrow). Both uni-
variate and multivariate regression analyses were conduc-
ted. P<0.05 was assumed as signi�cant.

Results

A total of 708 participants were evaluated. The mean age of 
the patients was 58.93±16.21 and 56.8% of those were fe-
male (Table 1). The most frequently diagnosed cancer was 
lung cancer and breast, colorectal, stomach and pancreas 

18followed it. The mean F-FDG PET/CT image acquisition du-
ration was 75 minutes. Hypoalbuminemia was observed in 
61% of the patients and high CRP values were observed in 
74.5%.

Maximum SUV and SUVmean of spleen-to-liver ratio (SLR) 
and bone marrow-to-liver ratio (BLR) indices were calcula-
ted and presented in Table 2. Fluorine-18-FDG liver uptake 
was low in the cases of high CRP compared to those with 
normal CRP levels, while spleen and bone marrow exhibited 

18a higher F-FDG uptake in higher CRP levels (P<0.05) (Table 
183). Additionally, in hypoalbuminemic cases F-FDG liver up-

take was lower and this e�ect of hypoalbuminemia did not 
observe in the spleen and bone marrow (Table 3).

C-reactive protein, albumin, and ESR showed an impact on 
SUVmax of SLR and BLR (P<0.05) in univariate analysis (Table 
4 and Table 5). However, after employing a multivariate mo-
del including all these factors, the impact of these factors di-
sappeared (P>0.05) except for ESR, which had an impact on 
18F-FDG uptakes of SLR. Serum glucose levels showed no 

18correlation with overall F-FDG uptake (SUVmax and 
SUVmean) (P>0.05).

Correlation analysis

Liver 
Maximum SUV of liver had no correlation with CRP (P= 
0.246) and ESR (P=0.230), however, exhibited a negative cor-
relation with albumin (P<0.001). In contrast, SUVmean exhi-
bited a negative correlation with CRP (P=0.002) and albu-
min (P<0.001) (Table 6).

Spleen 
Maximum SUV of spleen had positive correlation with CRP 
(P=0.006) but not with albumin and ESR (P>0.05). Mean SUV 
had a positive correlation with CRP and ESR (P=0.002 and 
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Table 1. Clinical and laboratory features of the participants, SUVmax and SUVmean of the liver, spleen and bone marrow and the prevalent cancer 
types.

Variable Mean, median and % Organ SUVmax SUVmean

Age, year 58.93±16.21 Liver 3.22±0.67 1.95±0.43

Gender, male/female, n (%) 402 (56.8%)/306 (43.2%) Spleen 2.70±0.59 1.74±0.37

CRP, mg/dl 1.60(0.03-153) Bone marrow 2.71±0.69 1.80 (0.90-14.00)

ESR 26 (2-84) Top 5 Cancer Diagnosis (n)

Albumin, gr/dl 3.49 (0.73-4.71) Lung 182

Hgb, gr/dl 12.44±2.43 Breast 68

Glucose before PET 108 (67-140) Colo-rectal 61

Stomach 26

Pancreas 42

Unknown Primary 147

CRP; c-reactive protein, ESR; erythrocyte sedimentation rate, Hgb; hemoglobin, SUV; standardized uptake values, PET; positron emission tomography

Table 2. The median SUVmax and SUVmean of BLR and SLR is given in the table.

SUVmax SUVmean

Bone marrow-to-liver 0.77 (0.08-2.92) 0.85 (0.07-8.75)

Spleen-to-liver 0.78 (0.30-9.09) 0.85 (0.09-6.43)

18Table 3. The association between F-FDG uptake (SUVmax and SUVmean) of liver, spleen, and bone marrow and CRP and albumin.

18F-FDG uptake
CRP≤0.5 

mg/dl, n=177
CRP>0.5 

mg/dl, n=517
P value

Alb≤3.5 
mg/dl, n=429

Alb>3.5 
mg/dl, n=276

P value

SUVmax of Liver 3.87±2.88 3.55±0.81 0.024 3.51±0.81 3.83±2.35 0.014

SUVmean of Liver 2.32±1.69 2.04±0.48 0.004 2.20±0.47 2.26±1.32 0.003

SUVmax of Spleen 2.85±2.01 3.09±1.04 0.777 2.85±1.08 2.92±1.57 0.463

SUVmean of Spleen 1.91±1.54 2.09±0.47 0.241 1.82±0.57 1.88±1.08 0.375

SUVmax of bone 
marrow

2.76±0.79 2.92±0.89 0.031 2.87±0.86 2.89±0.88 0.398

SUVmean of bone 
marrow

1.75±0.53 1.87±0.77 0.026 1.86±0.81 1.81±0.55 0.360

SUVmax of SLR 0.75±0.11 0.83±0.40 <0.001 0.83±0.43 0.77±0.14 0.020

(Continued)



SUVmean of SLR 0.85±0.43 0.90±0.18 0.020 0.91±0.32 0.84±0.16 0.001

SUVmax of BLR 0.77±0.21 0.84±0.27 0.001 0.83±0.27 0.80±0.24 0.106

SUVmean of BLR 0.84±0.26 0.96±0.49 <0.001 0.96±0.42 0.86±0.29 0.002

Alb; albumin, SLR; spleen-to-liver ratio, BLR; bone marrow-to-liver ratio

Table 4. The impact of CRP, albumin, and ESR on SUVmax and SUVmean of BLR.

18F-FDG uptake

Univariate Multivariate

P value CI 95.0% P value CI 95.0%

CRP
SUVmax 0.004 0.000 – 0.002 0.881 0.001 – 0.008

SUVmean 0.001 0.002 – 0.003 0.757 -0.065 – 0.088

Albumin
SUVmax 0.009 -0.098 – 0.140 0.549 -0.070 – 0.131

SUVmean 0.004 -0.170 – 0.033 0.193 -0.657 – 0.135

ESR

SUVmax <0.001 0.001 – 0.004 0.103 -0.001 – 0.009

SUVmean 0.191 -0.001 – 0.007 0.357 -0.005 – 0.002

Table 5. The impact of CRP, albumin, and ESR on SUVmax and SUVmean of SLR.

18F-FDG uptake

Univariate Multivariate

P value CI 95.0% P value CI 95.0%

CRP SUVmax 0.100 0.000 – 0.002 0.620 -0.056 – 0.085

SUVmean <0.001 0.001 – 0.002 0.757 -0.065 – 0.088

Albumin SUVmax 0.009 -0.098 – 0.140 0.061 -0.002 – 0.095

SUVmean <0.001 -0.092 – -0.047 0.679 -0.049 – 0.076

ESR SUVmax <0.001 0.001 – 0.003 0.001 0.001 – 0.004

SUVmean <0.001 0.002 – 0.004 0.003 0.001 – 0.005

P=0.001, respectively), however, not with albumin (P>0.05).

Bone marrow
Maximum SUV of bone marrow demonstrated a positive 
correlation with CRP (P=0.003) and ESR (P<0.05) not with al-
bumin (P>0.05). Mean SUV had a positive correlation with 
CRP and ESR (P<0.001, P=0.05, and P=0.015, respectively). 

Albumin had no correlation with SUVmean of spleen 
(P>0.05). 

Regression analysis of SUVmax and SUVmean of liver, 
spleen, and bone marrow demonstrated that albumin had 

18an impact on liver F-FDG uptake, while CRP and ESR had no 
18impact on spleen F-FDG uptake, and ESR had an impact on 

18spleen and bone marrow F-FDG uptake (Table 7). 
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Discussion

The standardized uptake value (SUVmax or SUVmean) of or-
gans typically falls within a narrow range, and signi�cant 
changes in their values may indicate various clinical condi-
tions such as infection and in�ammation. This study aimed 

18to investigate the characteristics of F-FDG involvement in 
the spleen, liver and bone marrow during active or chronic 
in�ammation or infection (as indicated by high CRP and ESR 
levels, and low albumin). It demonstrated that higher CRP 
levels and lower plasma albumin are associated with redu-

18ced F-FDG uptake in the liver. However, albumin had no 
18impact on F-FDG uptake in the spleen and bone marrow.

In recent years, PET has risen as a crucial functional diag-
nostic tool across various medical conditions. Predominan-
tly, PET/CT imaging has been extensively employed for di-

agnosing, staging and monitoring malignancies [1, 2, 7]. Be-
sides, it has been suggested that PET/CT can be used for the 
early diagnosis of infections and in�ammatory diseases and 
in monitoring the response of their treatments [8, 9]. White 
blood cells and other in�ammatory cells exhibit extensive 
glucose metabolism when they activate at sites of infection. 
Moreover, in�ammatory mediators prompt a localized en-
hancement of glucose transporters, leading to elevated cel-

18lular F-FDG uptake in the in�ammation sites. Consequ-
18ently, infection sites are frequently discernible on F-FDG 

PET/CT scans before crucial structural changes like abscess 
formation [10].

18For a better understanding of the F-FDG acquisition in 
the liver, spleen and bone marrow during active infection or 
in�ammation, their physiological acts should be conside-
red. Under normal circumstances, the spleen is the largest 
lymphoid organ in the body and typically exhibits lower
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Table 6. The correlation analysis of SUVmax and SUVmean of liver, spleen and bone marrow with CRP, albumin, and ESR.

18F-FDG uptake CRP Albumin ESR

Liver SUVmax 0.246 (r=-0.046) <0.001 (r=-0.220) 0.230 (r=-0.088)

SUVmean 0.002 (r=-0.115) <0.001 (r=-0.181) 0.511 (r=-0.048)

Spleen SUVmax 0.006 (r=0.104) 0.679 (r=0.020) 0.052 (r=0.143)

SUVmean 0.002 (r=0.116) 0.182 (r=-0.064) 0.001 (r=0.239)

Bone 
marrow

SUVmax 0.003 (r=0.112) 0.498 (r=0.032) 0.043 (r=0.136)

SUVmean <0.001 (r=0.136) 0.674 (r=-0.020) 0.015 (r=0.177)

Table 7. Univariate analysis of SUVmax and SUVmean of liver and spleen with CRP, albumin, and ESR.

18F-FDG uptake

Univariate (Liver) Univariate (Spleen) Univariate (Bone Marrow)

P value CI 95.0% P value CI 95.0% P value CI 95.0%

CRP SUVmax 0.363 -0.002 – 0.006 0.594 -0.002 – 0.004 0.594 -0.002 – 0.004 

SUVmean 0.161 -0.001 – 0.005 0.656 -0.002 – 0.003 0.656 -0.002 – 0.003

Albumin SUVmax 0.011 -0.728 – 0.600 0.316 -0.107 – 0.331 0.316 -0.107 – 0.311

SUVmean 0.018 -0.046 – 0.394 0.531 -0.097 – 0.188 0.531 -0.097 – 0.188

ESR SUVmax 0.183 0.002 – 0.008 0.023 0.001 – 0.008 0.012 0.001 – 0.011

SUVmean 0.363 0.002 – 0.004 0.002 0.001 – 0.006 0.337 -0.003 – 0.010



18F-FDG uptake compared to the liver, resulting in an expec-
ted SLR of around 0.9, which does not change signi�cantly 
with age [11]. Both tumors and in�ammatory and infective 

18processes exhibit increased F-FDG uptake in the spleen, 
bone marrow and liver. Rini et al. (2002) reported that high 

18spleen F-FDG uptake is predictive of splenic involvement 
of lymphoma with a sensitivity, speci�city, and accuracy of 
92%, 100%, and 97%, respectively [12].

Rao et al. (2016) presented compelling evidence, indica-
ting that the SUVmax ratio between the spleen and liver ave-
raged 1.69±1.02 in lymphoma patients and 1.44±0.48 in tho-
se with in�ammation. Despite these variations, the SUVmax 
ratio between the spleen and liver did not demonstrate a 
statistically signi�cant di�erence between the two groups. 
This observation prompted them to propose that the di�use 

18and heightened F-FDG uptake in the spleen and liver might 
be a shared characteristic across various in�ammatory con-
ditions, possibly due to immune system activation within 
these organs [13]. In contrast, in this study, SUV levels of the 
liver were lower with higher CRP and hypoalbuminemia 
com-pared to normal CRP and albumin levels, but SUV levels 
of the spleen did not change. Multivariate analysis showed 
CRP, albumin and ESR have no impact on SUV levels of liver, 
spleen, and bone marrow.

Fluorine-18-FDG uptake is dependent on time; the 
18interval between F-FDG administration and PET scan sig-

ni�cantly in�uences SUV, which escalates with prolonged 
18time to imaging after F-FDG injection. So, the SUV values 

presented in this study may di�er from previous studies, 
18since the mean duration for the assessment of F-FDG upta-

ke was 75 minutes, which is relatively longer compared to 
previous studies [14]. We prefer to utilize the late-phase ima-

18ges based on the rationale that tumor F-FDG uptake tends 
to increase over time while background uptake decreases. 
This timing ensures optimal contrast between the tumor 
and surrounding tissues, enhancing the accuracy of our as-
sessments.

C-reactive protein demonstrated a positive correlation 
with SUVmax and SUVmean of SLR and BLR, suggesting 

18that in�ammation and infection may heighten F-FDG ac-
quisition in the spleen and bone marrow. Pijl et al. (2021) re-

18ported that high spleen F-FDG uptake is associated with a 
higher in�ammatory response, especially in cases of cardio-
vascular located infection foci [15].

High plasma glucose levels have been found to be asso-
18ciated with less F-FDG uptake in previous studies [15, 16]. 

18However, F-FDG accumulation of malignant lesions may 
remain su�ciently high for reliable qualitative clinical diag-
nosis in chronic and acute hyperglycemic states [16, 17]. In 
this study, plasma glucose levels were kept in a narrow ran-

18ge (67-140mg/dL) to minimize the glucose e�ects on F-
FDG acquisition in the organs.

Balink et al. (2015) reported that in patients with unknown 
origin fever or in�ammation, compared with elevated ESR 
levels, elevated CRP levels more often indicate a true po-

18sitive F-FDG PET/CT outcome [18]. Similarly, Tseng et al. 
18(2013) demonstrated that F-FDG PET/CT may be clinically 

useful for the detection of occult foci of infection in patients 
with sepsis of unknown origin [19]. C-reactive protein, albu-

18min, and ESR had an impact on F-FDG uptake at various 

degrees in the spleen, liver, and bone marrow. These results 
18represent the complexity of the association between F-

FDG uptake and immune pathways. However, we believe 
18that F-FDG PET/CT may have a clinical impact on diagnos-

tic and treatment management of hospitalized patients in 
order to source identi�cation in the setting of unknown in-
fection or fever [20, 21]. Elshalakani et al. (2022) examined 
the utility of PET/CT in discerning the underlying causes of 
fever of unknown origin in a cohort of 40 patients. Their �n-

18dings underscored the pivotal role of F-FDG PET/CT in pro-
viding precise diagnoses, with malignancy detected in 20 
patients (50%), infectious origins identi�ed in 7 patients (17. 
5%), and non-infectious in�ammatory conditions diagno-
sed in 6 patients (15%) [21].

18Previous studies suggested that F-FDG PET/CT is a more 
e�ective tool for identifying cancer of unknown primary 
(CUP) than CT alone and may o�er some survival bene�ts 
[22, 23]. Rimer et al. (2023) reported, a signi�cantly higher 
detection rate (DR) of the primary tumor in patients with 

18CUP who received a F-FDG PET/CT scan (36.5%) compared 
to those who only received a CT scan (17.6%) [23]. In this 
study, after lung cancer (25.7%), the second most frequently 
diagnosed malignancy was cancer of unknown primary, 
with an incidence of 20.8%. This study has once again provi-

18ded robust evidence supporting the e�icacy of F-FDG 
PET/CT in detecting cancers of unknown primary origin.

18The impact of hypoalbuminemia on F-FDG uptake is un-
known. A previous study indicated hypoalbuminemia (<3.5 

18g/dL) is associated with less F-FDG uptake in the liver in in-
dividuals with malnutrition [24]. Galvez et al. (2023) found 
that a decrease in brain SUVpeak was only observed with 
weight losses of 10% or more, corresponding to severe mal-
nutrition [25]. Our study demonstrated hypoalbuminemia is 

18associated with lower liver F-FDG SUVmax and SUVmean 
and increased SLR and BLR. This �nding indicates in hypoal-
buminemic patients' liver may not be a good reference for 

18the F-FDG uptake comparisons [24, 25].
Positron emission tomography/CT may have diagnostic 

importance for patients presenting with non-speci�c com-
18plaints and an elevated ESR by revealing abnormal F-FDG 

uptake indicative of various conditions such as infection, 
malignancy, or auto-in�ammatory diseases like sarcoidosis 
or large-vessel vasculitis [26]. Lensen et al. (2013) conducted 
two complementary studies in patients with elevated ESR 
and nonspeci�c symptoms, one retrospective and one pros-
pective, to provide a comprehensive analysis of their rese-
arch question [23]. In the retrospective study, PET/CT scans 
suggested malignancy in 8 patients, auto-in�ammatory di-
sease in 8 patients (including 5 with large-vessel vasculitis), 
and infection in 3 patients. Two scans showed non-speci�c 
abnormalities, and 9 scans were normal. In the prospective 
study, 25 PET/CT scans exhibited suspected auto-in�am-
matory disease, particularly large-vessel vasculitis in 14 ca-
ses. Infection and malignancy were suspected in 5 and 3 ca-
ses, respectively. Seven scans demonstrated non-speci�c 
abnormalities, and 20 were normal. Among the 40 ab-
normal PET/CT results, 22 diagnoses were con�rmed, and 3 
alternative diagnoses were established. In this study, ESR 
had a weak positive correlation with SUV values of the sple-
en and bone marrow but not the liver, and in univariate ana-
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lysis, the only factor had an impact on SUV values of spleen 
and bone marrow. These results suggest that abnormal ESR 
levels have potential in the diagnosis of malignancy, un-
known infection, or other in�ammatory conditions due to 

18their good correlation with F-FDG uptake [24]. However, to 
18avoid false positives and negatives in F-FDG uptake, it is 

recommended to use high cut-o� values for ESR [18, 26, 27].

Limitations of the study
Data collection relies on past medical records and cannot 
describe the severity/stages of the accompanying diseases. 
The causes of infection and in�ammatory conditions other 
than presence of malignancy are not clear. The retrospective 
nature of the study may limit the ability to control for confo-
unding variables adequately. Moreover, the single measure-
ments of ESR, CRP and albumin may not re�ect the precise 

18links between them and F-FDG uptakes. Study is single 
center and, it may limit the diversity of patient demogra-
phics and clinical presentations, thus a�ecting the generali-
zability of the �ndings to other healthcare settings. Variabi-

18lity in F-FDG uptake measurements or interpretations bet-
ween di�erent observers or scanners could introduce me-
asurement bias. Standardization protocols may have been 
implemented to minimize this bias, but it cannot be entirely 
ruled out. The study did not include a comprehensive evalu-
ation of clinical outcomes such as disease progression, res-
ponse to treatment, or long-term follow-up. This limits the 
ability to draw conclusions about the clinical signi�cance of 

18the observed F-FDG uptake patterns with ESR, albumin, 
and CRP changes.

In conclusion, this study revealed signi�cant associations 
18between CRP levels, hypoalbuminemia, and F-FDG uptake 

in the liver, spleen and bone marrow, highlighting the po-
18tential of PET/CT as a diagnostic tool for identifying F-FDG 

PET/CT abnormalities in patients with in�ammatory or in-
fectious states or malignancies. However, the association 

18between CRP, ESR, and albumin and F-FDG uptake in vari-
ous organs is not uniform and considerably variable. The se-
verity of in�ammation and infection, stages of tumors and 
some local and systemic factors may have unpredictable in-

18�uences of these parameters on F-FDG activity of liver, 
spleen and bone marrow. However, the observed correlati-

18ons between ESR levels and F-FDG uptake in the spleen 
and bone marrow provide additional evidence may have 
provide considering the utility of PET/CT in detecting and 
monitoring in�ammatory processes. 

Bibliography
181.   Vaidyanathan S, Patel CN, Scarsbrook AF, Chowdhury FU. F-FDG 

PET/CT in infection and in�ammation-current and emerging 
clinical applications. Clin Radiol 2015; 70(7): 787-800. 

182.  Pijl JP, Nienhuis PH, Kwee TC et al. Limitations and Pitfalls of F-
FDG-PET/CT in Infection and In�ammation. Semin Nucl Med 2021; 
51(6): 633-45.

3.   Humes S. Oncologic PET/CT: A primer for radiologists [Web Page] 
Available at www.auntminnie.com.

184.   Ahmad Sarji S. Physiological uptake in F-FDG PET simulating di-
sease. Biomed Imaging Interv J 2006; 2(4): e59.

5.  Reinking MF, Osman MM. Prospective evaluation of physiologic 
18uptake detected with true whole-body F-FDG PET/CT in healthy 

subjects. J Nucl Med Technol 2009; 37(1): 31-7.
6.   Kiamanesh Z, Banezhad F, Nasiri Z et al. Physiological distribution 

18of F-FDG in the spinal cord: A systematic review. J Spinal Cord 
Med 2021; 44(4): 517-24. 

7.   Bar-Shalom R, Yefremov N, Guralnik L et al. Clinical performance of 
PET/CT in evaluation of cancer: additional value for diagnostic 
imaging and patient management. J Nucl Med 2003; 44(8): 1200-9.

8.  Pijl JP, Kwee TC, Slart RHJA, Glaudemans AWJM. PET/CT Imaging 
for Personalized Management of Infectious Diseases. J Pers Med 
2021; 11(2): 133.

9.  Kubota K, Ogawa M, Ji B et al. Basic Science of PET Imaging for In-
�ammatory Diseases. PET/CT for In�ammatory Diseases 2019; 1-42.

1810. Vos FJ, Bleeker-Rovers CP, Sturm PD et al. F-FDG PET/CT for de-
tection of metastatic infection in gram-positive bacteremia. J Nucl 
Med 2010; 51(8): 1234-40.

11. Meier JM, Alavi A, Iruvuri S et al. Assessment of age-related chan-
ges in abdominal organ structure and function with computed 
tomography and positron emission tomography. Semin Nucl Med 
2007; 37(3): 154-72.

1812.Rini JN, Manalili EY, Ho�man MA et al. F-FDG versus Ga-67 for 
detecting splenic involvement in Hodgkin's disease. Clin Nucl Med 
2002; 27(8): 572-7.

13. Rao L, Wang X, Zong Z et al. PET-CT for Evaluation of Spleen and 
18Liver F-FDG Di�use Uptake Without Lymph Node Enlargement 

in Lymphoma. Medicine (Baltimore) 2016; 95(20): e3750.
1814. Wang R, Chen H, Fan C. Impacts of time interval on F-FDG uptake 

for PET/CT in normal organs: A systematic review. Medicine 
(Baltimore) 2018; 97(45): e13122.

15. Pijl JP, Kwee TC, Slart RHJA et al. Clinical implications of increased 
18uptake in bone marrow and spleen on F-FDG-PET in patients 

with bacteremia. Eur J Nucl Med Mol Imaging 2021; 48(5): 1467-77.
16. Sprinz C, Zanon M, Altmayer S et al. E�ects of blood glucose level 

18 18on F-�uorodeoxyglucose ( F-FDG) uptake for PET/CT in normal 
organs: an analysis on 5623 patients. Sci Rep 2018; 8(1): 2126. 

17. Mirpour S, Meteesatien P, Khandani AH. Does hyperglycemia 
18a�ect the diagnostic value of F-FDG PET/CT?. Rev Esp Med Nucl 

Imagen Mol 2012; 31(2): 71-7.
18. Balink H, Veeger NJ, Bennink RJ et al. The predictive value of C-re-

18active protein and erythrocyte sedimentation rate for F-FDG 
PET/CT outcome in patients with fever and in�ammation of un-
known origin. Nucl Med Commun 2015; 36(6): 604-9.

1819. Tseng JR, Chen KY, Lee MH et al. Potential usefulness of F-FDG 
PET/CT in patients with sepsis of unknown origin. PLoS One 2013; 
8(6): e66132.

20. Medvedeva N, Radcli�e C, Malinis M et al. Real-world assessment 
18of the clinical utility of whole body F-FDG PET/CT in the diag-

nosis of infection. PLoS One 2022; 17(11): e0277403.
21. Elshalakani MOM, Chalabi N, Hanafy HM, Othman AIA. Diagnostic 

18value of F-FDG PET/CT in fever of unknown origin. Egypt J Radiol 
Nucl Med 2022; 53(1): 55.

1822. Burglin SA, Hess S, Høilund-Carlsen PF, Gerke O. F-FDG PET/CT 
for detection of the primary tumor in adults with extracervical 
metastases from cancer of unknown primary: A systematic review 
and meta-analysis. Medicine (Baltimore) 2017; 96(16): e6713. 

1823. Rimer H, Jensen MS, Dahlsgaard-Wallenius SE et al. 2- F-FDG-
PET/CT in Cancer of Unknown Primary Tumor-A Retrospective 
Register-Based Cohort Study. J Imaging 2023; 9(9): 178. 

1824. Otomi Y, Otsuka H, Terazawa K et al. A reduced liver F-FDG uptake 
may be related to hypoalbuminemia in patients with malnutri-
tion. Ann Nucl Med 2019; 33(9): 689-96. 

1825. Galvez T, Berkane I, Thézenas S et al. Identi�cation of F-FDG PET/ 
CT Parameters Associated with Weight Loss in Patients with Eso-
phageal Cancer. Nutrients 2023; 15(13): 3042. 

1826. Lensen KJ, Voskuyl AE, van der Laken CJ et al. F-�uorodeoxyglu-
cose positron emission tomography in elderly patients with an 
elevated erythrocyte sedimentation rate of unknown origin. PLoS 
One 2013; 8(3): e58917. 

1827. Lensen KJ, Voskuyl AE, van der Laken CJ et al. F-�uorodeoxyglu-
cose positron emission tomography in elderly patients with an 
elevated erythrocyte sedimentation rate of unknown origin. PLoS 
One 2013; 8(3): e58917. 

93Hellenic Journal of Nuclear Medicine     September-December 2024•   www.nuclmed.gr 187

Original Article


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7

