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SUMMARY:

It isawidely known fact that in the patient with chronic kidney disease, as the
glomerular filtration rate decreases, the fractional excretion of e ectrolytes and
nitrogenous substances increases. However, the curve that graphs this correlation for
the handling of phosphorus and uric acid in this population has not been described
yet. The concern arose to describe the curve that reflects the progressive change in the
fractional excretion of two substances of eminent proximal tubular management, one
by tubular reabsorption (phosphorus) and the other by tubular secretion (uric acid),
given that these curves could be used in clinical practice to evaluate how tubular
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functions are in a patient with chronic kidney disease.

Material and Method: In 32 patients with different stages of chronic kidney disease
secondary to glomerular causes (stages | to V), creatinine clearance (CC) and
fractional excretion (FE) of phosphorus and uric acid were obtained. Then, the
correlation between CC and both FEs was evaluated. Results: Spearman correlation
between CC and FE of phosphorus: - 0.8 (p <0.001) and between CC and FE of uric
acid: - 0.4 (p = 0.005).

Conclusion: A significant and inverse correlation was found between the value of
creatinine clearance and the fractional excretion of phosphorus and uric acid in
patients suffering from chronic kidney disease.

KEY WORDS: : Chronic kidney disease. Fractional excretion of phosphate.
Fractional excretion of uric acid.

RESUMEN: DESCRIPCION DE LA CURVA DE EXCRECION FRACCIONAL
DE FOSFORO Y EXCRECION FRACCIONAL DE ACIDO URICO EN FUNCION
DE LA CAIDA PROGRESIVA DEL FILTRADO GLOMERULAR EN
PACIENTES PORTADORES DE ENFERMEDAD RENAL CRONICA DE
ETIOLOGIA GLOMERULAR

Es un hecho ampliamente conocido que en el paciente portador de enfermedad renal
crénica, a medida que desciende su filtrado glomerular, se incrementa la excrecion
fraccional de electrolitosy sustancias nitrogenadas. Sin embargo, no se ha descripto
aun la curva que grafica dicha correlacion para el manegjo del fésforo y del &cido Urico
en dicha poblacion. Surgié entonces lainquietud de describir la curva que reflgja el
cambio progresivo de la excrecion fraccional de dos sustancias de eminente manejo
tubular proximal, una por medio de la reabsorcién tubular (fosforo) y la otra por
medio de la secrecién tubular (&cido Urico), dado que dichas curvas podrian ser
utilizadas en la practica clinica para evaluar cOmo se encuentran en un paciente
portador de enfermedad renal crénica dichas funciones tubulares.

Material y Método: In 32 pacientes portadores de distintos estadi os de enfermedad
renal crénica segundarias a causas glomerulares (estadios | a V) se obtuvo €
clearance de creatinina (CC) y la excrecion fracciona (EF) defosforoy acido Urico en
orina de 24 horas. Luego se evalud la correlacion entre CC y ambas EF.

Resultados. Correlaciéon de Spearman entre CCy EFF: - 0.8 (p <0.001) y entre CCy
EFAU: - 0.4 (p = 0.005).

Conclusion: Se document6 una correlacion significativa e inversa entre el valor del
aclaramiento de creatininay la excrecion fraccional de fésforoy de &cido Urico en
pacientes portadores de enfermedad renal cronica.

PALABRAS CLAVE: Enfermedad renal crénica. Excrecion fraccional de fosforo.
Excrecion fracciona de acido Urico
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INTRODUCTION

It isawidely known fact that in the case of a patient who suffers from chronic kidney
disease, as higher glomerular filtration rate decreases, his/her fractional excretion of
electrolytes and nitrogenous substances increases. This phenomenon explains why the
serum levels of such substances stay at anormal range until patient”s glomerular
filtration rate decreases below a cut off value which variesin case of nitrogenous
waste (urea, uric acid), divalent ions (calcium, phosphate, magnesium) or monovalent
ions (sodium, potassium, chloride)!l. Nevertheless, to our knowledge, it has only been
described in patients who suffer from chronic kidney disease, the curve which relates
the progressive decrease of the glomerular filtration rate with the corresponding
increase of the fractional excretion rate of sodium and potassium?.

On the other hand, the importance of not only evaluating the glomerular function in
chronic kidney disease but aso the tubular function since its participates in the
elimination of uremic toxins which dueto its size cannot be eliminated via the
glomerulus, isincreasingly more recognized nowadays3.

Therefore, arose the question of describing the curve that reflects the progressive
change from the fractional excretion of two substances of eminent proximal tubular
handling, one of them through tubular reabsorption (phosphate) and the other through
tubular secretion (uric acid), since such curves could be used in the clinical practice to
evaluate how a patient who suffers from chronic kidney disease handles such tubular
functions.

MATERIAL AND METHOD

In 32 patients who suffer from different stages of chronic kidney disease secondary to
glomerular causes (stages | to V) creatininemia, phosphatemia, uricemiain serum and
24-hour urine samples were measured.

Exclusion criteria:

. To be on drugs which can influence the uric acid metabolism (example:
alopurinal)

. To be on drugs which can influence the proximal tubular function (example:
aminoglycosides, etc.)

. Presence of chronic kidney disease of tubule-instersticial cause

Inclusion criteria:
« Presence of chronic kidney disease of glomerular cause

The creatinine clearance (CC) value was expressed in mL/min/1.73 m? and it was
obtained on this equation?:

CC = (urine creatinine / serum creatinine) X (urine volume x 1440 minutes)

The fractional excretion value (FE) was expressed in percentage (%) and obtained
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based on this equation:
FE = [(urine @ / serum =) X (serum creatinine/ urine creatinine)] x 100
Being «phosphorus or uric acid

Since phosphorus has a a plasmatic protein binding of approximately 30%, serum
values of such substances were multiplied by 0.7 before calculating its fractional
excretion rate. This correction (0.7 multiplication) was not necessary to obtain the
fractional excretion of uric acid (FEUA) since it has low binding to serum proteins
(<5%).

The fractional excretion of phosphorus (FEP) was obtained in the 32 patients studied
while the fractional excretion of uric acid (FEUA) was obtained in only 21 of them.

All the patients consented to having their tests carried out.

RESULTS:

Based on he obtained data, two curves were outlined, resulting on one hand the
different levels of creatinine clearance (abscise) based on normal valuesto very low,
and on the other hand the value corresponding to the fractional excretion of
phosphorus (ordered) in one of the curves (Figure 1), and uric acid (ordinate) on the
other curve (Figure 2).

Figure 1: Correlation curve between fractional excretion of phosphorus (FEP) and different
creatinine clearance (CC) values in chronic kidney disease.
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Figure 2: Correlation curve between fractional excretion of uric acid (FEUA) and different
creatinine clearance (CC) values in chronic kidney disease.
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There was an inverse and significant correlation between the clearance values and the
FE values of phosphorus and uric acid:

Spearman Correlation between CC and FEP: - 0.8 (p < 0.001),
Spearman Correlation between CC and FEUA: - 0.4 (p = 0.005)

Therefore, asignificant correlation was documented between the decreasein
creatinine clearance and the increase in the fractional excretion of phosphorus and
uric acid in patients who suffer from chronic nephropathy secondary to
glomerolopathies.

DISCUSSION

The present study is, to our knowledge, the first which has achieved in providing a
graphic expression to an already known phenomenon which is that the fractional
excretion of phosphorus and uric acid increase progressively as the glomerular
filtration rate decreases in chronic kidney disease. Among the mechanisms which
contribute to this progressive increase of the fractional excretion rate of these
substances has been described that3:4:

Thereisan increase in the serum levels of these substances due to the decrease in the
glomerular filtration rate secondary to kidney disease, which leadsto the increase in
the gradient between the concentration of substances in blood of the peritubular
capillaries and its concentration in pre-urine of the tubular lumen.
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The increase of urinary flow in the remaining healthy nephrons whichisa
conseguence of the compensatory hyperfiltration they are subjected to, which reduces
its capacity of tubular reabsorption.

The inhibition of the proximal reabsorption of phosphorus under the effect of
paratohormone, whose levelstend to increase in chronic kidney disease.

The increase of the activity of the transporter system of organic acid, which
contributes to increase the secretion of uric acid.

It isimportant to mention that their treatment with angiotensin converting enzyme
inhibitors (ACEI) or antagonists of the angiotensin 11 receptor (ARA), drugs of
eminent proximal distal tubular action were not suspended in purpose, due to the fact
that the curves of fractional excretion of phosphorus and uric acid could be useful to
evaluate the proximal tubular function in patients with chronic nephropathy, who are
normally receiving these kind of drugs, which iswhy it was decided to describe these
curves with the patients under the effect of such drugs, to be able to reflect the
habitual context in which such graphics could be used.

Additionally, the fact that the patients with chronic kidney disease are normally
medicated with these type of drugs (ACEI, ARA) which reduce the distal potassium
secretion, makes the curve which correlates the fractional excretion of potassium with
the glomerular filtration rate reduction in chronic kidney disease (described by Battle
et a.) not useful for monitoring tubular function in this population?.

CONCLUSION

Thereisasignificant and inverse correlation between the creatinine clearance value
and fractional excretion of phosphorus and uric acid in patients with chronic kidney
disease.
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Given the clear prognostic relevance of the chronic alterations that accompany the
glomerulopathies, including those that occur at the tubular level, some classifications
have long been contemplated, asin the case of lupus nephritis. Recently, a score has
been proposed that includes tubular atrophy and interstitial fibrosis (IFTA), global or
segmental glomerulosclerosis and atherosclerosis/ arteriolosclerosis, with the purpose
of grading said alterations and ranking them within the pathological report of renal
biopsiest

For this reason, the importance of study as the present that explore the way to create
clinical instruments to be able to evaluate in arelatively simple and inexpensive way
tubular function in chronic rena patients.
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In thiswork the authors have been able to describe in an original way the curve that
correlates the fractional excretion of two substances of eminent proximal tubular
management (phosphorus and uric acid) in relation to the fall of the glomerular filtrate
rate secondary to chronic kidney disease.
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It isvery interesting the proposal to evaluate the tubular function in chronic renal
patients given the importance of this renal function possesses in the elimination of
uraemic substances by tubular secretion. It isavery interesting idea that deservesto
be explored in depth by future studies. .
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