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ranging from <50 to 9600 mg/24 h (<0.0] to 9.6 g/d) Thirty-
ambulatory inpatients wers salected with serum creatinine les
ranging from 8,610 £, 8 mgad L (5% 10 787 pmel/L), and with 24-k
WInery protein exeretion levels from <50 to 9900 mp/24h (<00
3% gid), Thirty-four immobilizad (bed-hound) inpatients were
Izeted with serum eveatinine levels renging from 0.5 to 8.4 myg
{27 to T43 wrnol/L), end a 24-howr zrinary protein detsrminal
ranging from <50 to 8100 mey24 b (<0.01 to 8.1 gid) Forty-r
prtients were women aged 17 to T8 years. Fifty-two patients »
mern aged 19 to 72 vears, Estimated glomerulay filtyation rate +
normal in 33 patients (serum creatinine levels les then 1.5 mg.
<133 pmol/Ll, moderstely mpaived in 88 (serum crestin
levels, L5 t0 4.5 mg/dL 1133 1o 308 winoi/L]), or severely impaire:
30 {serum creatining levels greater than 4.5 mg/dl [>498 pemoln
Body weigh: varied from 42 to 114 kg. Each subgroup inciude
spectrurn of prevenal, glomeruiar, and interstitial renal disex
{(Tablel Two pasients with plasma cell dyserasias were icludet
the study grown,

4 random urine sample was obtained from ench patient. In
cases. Lthe random specimens were obtained during normal wak
howrs wnd were never first-morning void samples. First-morn
void and evening urine spot samples wers avoided beesuse €
have been shown to correlate less well with Z4-hour prot
excreiiep in normal setive outpatients? In ambulatory patier
the spetimen was obtained after routine upright sctivity. A ser
crestinine determination was obisined on the same day. Tmme
ately fullowing the zollection of the single-voided specimen, a
hour urine collection was obtained for protein determinati
Serurm znd urinary crestining levels were determined by the uss
an automated meshed (Astra Autoanalyzer, Beclonan Instrume
Ine, Somerset, NJ3* Urine protein levels were determined by
use¢ of an automated method (ACA Autoarualyzer, DuPont Inst
ments [no, Wimington, Delpté

REBULTS
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gle-voided urine samples as a funetion of the amount
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24-h Protein Excretion, g
Halation between urinary  profein-io-crestinine ratios

voided urine specimens and soncurent 24.-hour utineg
sECIBlon in ambulstory sutpatients {(solicd circles) amb 3
wpglishts (open circles), and immabilized [bad-bound) innasis g
lopan trisngles): n=101: r= 88, y= 0875 - (.33,

protein found in the 24-hour urine collection, The eorT i
tion eoeffecient (least squares method) was found
significant in all three groups. The correlation coeft
{r=.96) is derived from 2 summary of all three naci
populstions and is ilustrated by the represenied
(= 0.872+0.33) in the Figure. The correlation cee
for ambulatory inpatients was r= 96 (y = 0.78x + (.32
correlation coefficient fov ambulstory entpatients
7=.97 (y =0.942 + 0.07). The correlation soeffeiant for
mobilized pstients was r=.385 (=083 -+ 0,205 1t ons
seen that all patients who excreted more thap 5.
protein in 24 hours had protein-to-creatinine ratios -
exceeded 3.0. In addition, al} patients whe gxcreted
than 200 mg of protein in 24 hours had protein-to-creat
ratios that were less than 0.2,

COMMENT

The precise quantitation of proteinuria is imperian:
clinical medicine both for the aceurate diagnosis of o
iesses and in the follow-up of response to therapy of ¢
conditions, The Z4-hour timed urinary collection re
the standard method for guantitation of proteinuria;
“ever, Z4-hour timed urinary collections sre inconvenie:
obtain end frequently unreliable due 1o InAceurate voluro
collection. The need for a simple reliable screening 1es -
Juantitate proteinuria is readily Apparsnt,

Ginaberg et al* using 2 limited patient population © .
dazgified by type of renal disease, reported suceess in
itating proteinuria in ambudalory ouipatienis by g
tio of protein-to-cyestining in single-voided urine sp
men. They reasoned that since the glomeridlar Alirar
RLe 1§ fairly constant in 2 giver patient. a simple ro. -
Arnparing protein Lo creatinine excretion i osingle
amples world aceuraiely reflect quant Ve Projeiny
‘#ice the two ratios would cancel out the time facier

wwdy by Ginsberg et al confirmed that proteinuma var - -
AL DOl L eu was 1nUSL nelanly secreased gL night, ass.
Hated with recumbency. When single-voided urine sam
ere collected during normal waking hours and
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morning velded semples were exciuded, 2 high correlation
was ohtained between 24-hour UFIRCY protein excretions
expressed as grams of protein in 24 howrs per Bquare meter
of surface ares and protein-to-creatinine ratios in single-
voided specimens, Othay investigmtors, using similar tech
niques, have found correlations in pediatric populations and
“inuadules with systemic lupus érythematosns, *

This study represents a prospective compariser of pro-
tein-tomcreatinine ratios in single-voided specimens with
Z4-hour urine protein collections in the assessmeny of
proteisuria. This cliniea! trial significantly expands previ-
6us observations by the inelus e of ambulatory and immo-
miized (bed-bound) patients, and oy the prospective selec-
on of 2 diverse patient population {Tabie). Patients were
selected to include a wide range of renal disease, renal fune.
tion, protein sxeretion, age, sex, and body size (Table). All
measurements were performed using commonty available
autoansiyzers without mathemstioal adjustments for body
surface area. The findings of Lhis study (Pigure) indicate a
strong correlation for smbulatery outpstients (r= 87,
ambulatery inpatients (r= 365, and immmobilized patients
(r=_%5) when random urine samples were obtained during
waking hours and first-morning voided specimens were
excluded, Furthey, there were no specific disease groups,
levels of renal dysfunction, ar degrees of proteinuria for
which the Lest was inaccurate or unsuitshle. The urine
proteir-ie-creatinine ratic reliably corresponded  with
Z4-hour urinary collection in men and women independent
of renal function, age, or body size. Protein-io-creatinine
raflos greater than 3.0 reliably predicted nephrotic pro-
teinuria, while ratios less than 0.7 refllected insignificant
protein excretion.

We conclude that determining the ratio of protein-1g.
creatinine in single-voided urine samples is an aceurate,
cenvenient, inexpensive, and reliable estimate of toual
protelmiria in the vast majority of patients, This simple test
remaing aceurate independent of the amount of proteinuria,
degree of renal dysfunction, or condition causing the pro-
teinurta. We propose that the protein-to-creatinine ratio in
single-voided urine samples may be even more reprodueible
than the 24-hour urinary protein exeretion now used as the
most common clinieal method of quantitating proteinuria.

This work way supporied by Nationsl institutes of Health Digestive and
Fidney Disease grants DK-DO07T8 and DE-071836, snd wes performed during
the tenure of 5 Clindeisn Sclentist Award (S.0.5.) from the Armerican Heart
Agspoption.,

Editerial adviee was provided by Vineent W. Dennja. Eazellent seeretar
ial asgistance was provided by Andrea Tilletson, Experimental advice was
provided by Kwok-Ming Chap and Don Lichti of the chinjcal ehemistry
laborsiory of the Barnes Hespital in 3¢ Lows,
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