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Abstract 
 

Background and Aims:  

Serum FGF23 is known to markedly rise in patients with chronic kidney disease and has been found to be associated 

with dysregulated mineral metabolism and cardiovascular morbidity and mortality in these patients. It was 

discovered also that FGF23 rise in patients with acute kidney injury and has been suggested that its high level in 

those patients is associated with adverse outcomes. Many different mechanisms have been suggested for the FGF23 

rise in acute kidney injury which appears to be independent of its classic regulators as serum phosphate, PTH, and 

vitamin D. one of these possible mechanisms is decreased renal clearance of FGF23 with impaired renal function. In 

this study, correlation of FGF23 with serum creatinine and other laboratory markers were studied. Methods: This 

study was a cross-sectional study carried out at Mansoura university hospital. It included patients who were admitted 

to the nephrology unit with acute kidney injury. Those patients were subjected to taking history and careful 

examination and blood samples were taken at admission for basic laboratory investigations, serum creatinine, and 

serum FGF23 measurement. Results: The study included 64 patients. Serum FGF23 in those patients showed no 

correlation with serum creatinine at admission. However, it showed significant positive correlation with white blood 

cell count and platelet count. Conclusions: Serum FGF23 showed no correlation with serum creatinine at admission 

in patients with acute kidney injury. 
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Introduction: 

Acute kidney injury (AKI) is a global health problem 

that significantly affects morbidity and mortality 
[1, 2]

. 

It is often under-recognized and is associated with 

severe consequences 
[3, 4]

. Emerging evidence 

suggests that even a small increase in serum 

creatinine level is associated with worse outcomes 

and higher mortality in both short and long-term 

follow-up 
[5, 6]

. New prognostic tests may offer an 

earlier diagnosis, better assessment and improved 

care 
[7]

. 

Dysregulated mineral metabolism, including 

hypocalcemia, hyperparathyroidism, and low 

circulating levels of 25-hydroxyvitamin D (25D) and 

1,25-dihydroxyvitamin D (1,25D), is an important 

feature of critical illness 
[8]

, and is especially 

pronounced among patients with acute kidney injury 
[9]

. 

Fibroblast growth factor 23 (FGF23) is an osteocyte 

derived hormone which is initially discovered for its 

pathologic role in syndromes of urinary phosphate 

wasting 
[10]

. FGF23 increases urinary phosphate 

excretion, and it inhibits the conversion of 25D to its 

biologically active form, 1,25D, while also 

stimulating the catabolism of both 25D and 1,25D 
[11]

. 

Elevated FGF23 levels are now recognized as a key 

feature of dysregulated mineral metabolism in 

patients with CKD 
[12]

 and are one of the most robust 

and independent predictors of cardiovascular disease 
[13]

 and death 
[14]

 in this patient population. It was 
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found to be increased with nephropathy progression 

in CKD population 
[15-17]

. 

The first evidence that circulating FGF23 levels are 

increased in human AKI came from a case report by 

Leaf and his colleagues 
[18]

. Subsequent studies 

confirmed this initial observation including studies 

performed across a variety of AKI 
[9, 19, 20]

. 

Classic regulators of FGF23 production, such as 

PTH, 1,25D, and phosphate, do not appear to play a 

significant role in this acute increase of FGF23 in 

AKI 
[19]

. Given that the kidneys play a role in FGF23 

clearance, impaired excretion, or catabolism of 

FGF23 by the kidneys in the setting of AKI 

theoretically could contribute to increased circulating 

levels 
[21, 22]

  

In contrast to CKD, few studies investigated FGF23 

in critical illness. Higher FGF23 levels were reported 

to be associated with an increased risk of the 

composite end point of acute kidney injury or death 

in critically ill patients 
[22-24]

. 

In this study, we investigated the correlation of 

FGF23 with serum creatinine and other laboratory 

parameters in patients with acute kidney injury. 

Patients and methods: 

Patients 

This is a cross-sectional study of patients who were 

presented with acute kidney injury in the duration 

between May 2021 and May 2022. The study was 

conducted at the nephrology unit of Mansoura 

university hospital at Mansoura University. A total of 

64 patients with acute kidney injury were enrolled in 

our study. Inclusion criteria were patients older than 

18 years and acute kidney injury according to 

KDIGO definition. Exclusion criteria included 

patients younger than 18 years, patients with 

rhabdomyolysis, active malignancy, or post-renal 

acute kidney injury. Data included patients’ baseline 

demographics, comorbidities, causes of acute kidney 

injury, and presenting symptoms. 

This study protocol was reviewed and approved by 

the institutional review board of Mansoura faculty of 

Medicine (IRB). The study was conducted in 

accordance with the Declaration of Helsinki and the 

consolidated Good Clinical Practice guidelines. 

Informed written consent was obtained from all 

participants after simple explanations of the benefits, 

details, and possible complications of the planned 

procedure.  

Measurements  

Blood samples were obtained at admission for 

measurement of serum FGF23, serum creatinine, 

complete blood count, serum albumin, serum 

bicarbonate, serum calcium, and serum phosphorus. 

Statistical analysis: 

Categorical variables were expressed as group 

percentages and were compared for independent 

samples using Chi-square test. Continuous data were 

presented as medians (min-max) and were compared 

using Wilcoxon’s signed ranks test. The statistical 

significance level was set at <0.05. Statistical 

analyses were performed using SPSS version 25.  

Results:  

In this study, 64 patients were included: 63 males 

(63.3%), and 28 females (46.8%).  Their median age 

was 65 years. In the current study hypertension was 

the most common associated comorbidity in acute 

kidney injury patients followed by DM.  

Dehydration was found to be the most common cause 

of acute kidney injury, being present in 50% of 

studied patients, followed by use of NSAID, UTI, 

sepsis, use of RAS inhibitors, shock, and AGN. 

Oliguria was the commonest presenting symptom in 

the studied acute kidney injury patients followed by 

symptoms suggestive of infection, and edema.

Table (1): Baseline characteristics. 

Factor Patient n= 64 Factor  Patient n=64 

-Age: median (min-max) 59 (18-81)  

-Gender Males [n (%)] 36 (56.3%) Females [n (%)] 28 (43.8%) 

Comorbidities 

-HTN [n (%)] 34 (53.1%) -DM [n (%)] 23 (35.9%) 

-CLD [n (%)] 7 (10.9%) -CHF [n (%)] 3 (4.7%) 

-SLE [n (%)] 3 (4.7%) -No comorbidities [n (%)] 21 (32.8%) 

Presentation: 

-Oliguria [n (%)] 39 (60.9%) -Dysuria [n (%)] 14 (26.6%) 

-Haematuria [n (%)] 6 (9.4%) -Edema [n (%)] 23 (35.9%) 

-Infection symptoms [n (%)] 26 (40.6%) -Disturbed conscious [n (%)] 8 (12.5%) 

AKI causes: 

-Dehydration [n (%)] 32 (50%) -Sepsis [n (%)] 21 (32.8%) 

-Shock [n (%)] 8 (12.5%) -UTI [n (%)] 28 (43%) 

-NSAIDs [n (%)] 28 (43.8%) -RAS inhibitors [n (%)] 16 (25%) 
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-AGN [n (%)] 6 (9.4%) -Contrast [n (%)] 1 (1.6%) 

WBCS and platelet counts showed positive correlation with serum FGF23. There was no significant correlation 

between serum FGF23, and other laboratory parameters including serum albumin, calcium, phosphorus, and 

bicarbonate as shown in table 2. 

 

Table (2): FGF23 correlations.  

Lab ρ P 

Serum creatinine on admission -0.117 0.355 

Serum albumin -0.194 0.125 

Hb 0.072 0.574 

Platelet count 0.377 0.002 

WBCs 0.299 0.017 

HCO3
-
 -0.054 0.684 

Ca  0.094 0.461 

PO4 0.056 0.658 

 

DISCUSSION:  
FGF23 was initially discovered as an important 

regulator of calcium and phosphate metabolism. It 

markedly increases in patients with CKD, and is 

associated with cardiovascular disease 
[25, 26]

. Later 

on, it was discovered also that serum FGF23 

increases significantly in patients with acute kidney 

injury and could be a promising predictor of acute 

kidney injury and related adverse outcomes 
[20, 22]

. 

In our study we tried to investigate the correlation 

between serum FGF23 and serum creatinine and 

other laboratory markers in patients admitted to the 

hospital with acute kidney injury. Our study showed 

that serum FGF23 did not correlate with serum 

creatinine measured at admission in the studied 

patients with acute kidney injury. In harmony with 

this, serum FGF-23 did not clearly correlate with 

serum creatinine in nephrectomized rats 
[27]. 

Serum FGF23 in this study correlated positively with 

white blood cell count and platelet count. In 

agreement with this, Takashi et al. reported 

significant association between serum FGF23 and 

WBC count. However, this association became non-

significant after logistic regression analysis, yet 

serum FGF23 showed significant association with C-

reactive protein 
[28]

. Another study also reported 

positive correlation between serum FGF23 and 

neutrophil count 
[29]

. In addition, platelet count was 

reported to correlate positively with serum FGF23 in 

children with iron deficiency anemia 
[30]

. These 

findings may reflect the known role of higher white 

blood cell and platelet counts as markers of 

inflammation 
[31-34]

 which by its turn increases serum 

FGF23 
[35-37]

. 

The current study highlights the changes of serum 

FGF23 in AKI and that its level did not correlate with 

serum creatinine suggesting that impaired FGF23 

clearance may not be the only mechanism of FGF23 

rise in AKI. 
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