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Evaluation of Blood Volume State Using the Quotient of
Urine Sodium and Potassium Excretion in
Primary Nephrotic Syndrome in Children

Jung Youn Choi, M.D. and Yong Hoon Park, M.D.

Department of Pediatrics, Yeungnam University College of Medicine, Daegu, Korea

Purpose : Edema is one of the cardinal features of nephrotic syndrome. Although the patho-
genesis of edema is not entirely understood, it is caused by hypovolemia or hypervolemia by
different mechanisms. Accordingly it is important to evaluate the volume status of patients
in order to treat the edema, but it is difficult to evaluate the patient’s volume status only by
clinical parameters. The quotient of urine sodium and potassium excretion Ux/(Una+Ux) is
introduced as a more useful way to evaluate volume status. In this study we will propose the
usefulness of Ux/(Una+Uk) in evaluating the volume status of children with nephrotic syndrome.
Methods : Primary nephrotic syndrome patients at Yeungnam University Hospital since January
1995 to June 2005, were included in the study. We analyzed clinical parameters such as tachy-
cardia, cardiomegaly, pleural effusion, blood chemistry and urinalysis prospectively. We defined
hypovolemia when Ux/(Una+Uk) exceeded 60%. Intravenous albumin and diuretics were admin-
istered to hypovolemic edematous patients. On the other hand, hypervolemic edematous patients
were treated only with diuretics.

Results : There were 50 cases of primary nephrotic syndrome patients(hypervolemia: 29 vs
hypovolemia: 21). There were no significant differences in clinical symptoms and laboratory
findings except for FeNa. While FeNa and Ux/(Un,+Ux) had a significant negative correlation,
BUN and Ux/(Una+Uk) had a significant positive correlation. Urine output after edema treatment
was effective and there were no treatment-related side effects in both groups.

Conclusion : FeNa, BUN and Ux/(Una++Uk) are a useful parameters for evaluating volume
status of edematous nephrotic syndrome patients. We could suggest a therapeutic option for
using albumin and/or diuretics according to volemic status by means of measured Ug/(Una+
UK). (J Korean Soc Pediatr Nephrol 2007;11:9-15)

Key Words : Urine sodium and potassium excretion, Blood volume state, Edema, Nephrotic
syndrome
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Table 1. Comparison of Clinical and Laboratory Data
Hypervolemia Hypovolemia Total P value

Case of patients 29 21 20
Mean age(years) 8.7+£4.4(2-15) 75X4.6(2-17) 8.2%45(2-17) 0.37
Sex(M:F) 28:1 165 44:6 0.07
Tachycardia 8(27.6%) 7(33.3%) 15(30.0%) 0.75
Cardiomegaly 4(13.8%) 4(19.096) 8(16.0%6) 1.00
Pleural effusion 5(17.2%) 4(19.0%) 9(18.0%) 1.00
WBC(/ug) 112435%7841.1 10368.6+£4323.6 10852.6 £ 6460.3 0.65
Hemoglobin(g/dL) 13.3%2.0 139%21 136+20 0.30
Hematocrit(%) 384%52 402£6.6 39.1£58 0.65
Platelet( X 10°/uL) 461.1+117.8 469.0+135.0 46451124.2 0.83
BUN(mg/dL) 152£127 209+120 1772126 0.12
Serum creatinine(mg/dL) 0.6*0.3 06%0.2 0.6+0.2 0.42
Total protein(g/dL) 3706 4.0%0.8 3.8%£0.7 0.20
Serum albumin(g/dL) 15+05 1.7£08 1.6£06 0.20
Serum cholesterol(mg/dL) 526.4+2025 442.6+108.1 483.4+170.6 0.16
FeNa(%) 14+15" 02+05 09*13 0.01
Values are mean*S.D
*P<0.05 compared with hypovolemia group
Table 2. Volume Status related to Histopathological Findings
Type Hypervolemia(%) Hypovolemia(%) Total(%) P value
MCNS 22(75.9) 14(66.7) 36(72.0)
FSGS 2( 6.9) 2( 95 4( 8.0) 077
Renal biopsy(-) 5(17.2) 5(23.8) 10(20.0) )
Total 29(100) 21( 100) 50( 100)

Abbreviations : MCNS, minimal change nephrotic syndrome; FSGS, focal segmental glomerulosclerosi
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Table 3. Volume Status related to Steroid Treatment Responsiveness in Nephrotic Syndrome

Hypervolemia(%) Hypovolemia(%) Total(%) P value
Steroid resistance 5(17.2) 1( 4.8 6(12.0)
Steroid sensitive 11(38.0) 11(52.3) 22(44.0) P=0.36
Steroid dependent 13(44.8) 9(42.9) 22(44.0) ’
Total 29( 100) 21( 100) 50(100)

Table 4. Correlations between Ux/(Una+Uk), Heart Rate, Cardiothoracic Ratio, Hematocrit, BUN, Serum
Creatinine and FEna.

Heart rate Cardlothoracu: Hematocrit BUN Semm FExa
ratio creatinine
P r P r P r P r P r P r

Ux/(Unat+Ux)(%)  0.775 0.042 0478 0114 0450 0112 0.010 0373 0663 0.065 0.002 -0.501
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Fig. 1. (A) FeNa and Ux/(Unat+Ug) had statistically significant negative cor-
relation(P=0.002, r=-0501). (B) BUN and Ux/(Una+Uk) had statistically signi-
ficant positive correlation(P=0.010, r=0.373).
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