Exercise-induced proteinuria?

Urinalysis reveals an excessive level of protein, but your
patient is a runner. How concerned should you be?

PRACTICE
RECOMMENDATIONS

> Rely on a spot urine
microalbumin-to-creatinine
or protein-to-creatinine
ratio to accurately assess

proteinuria.

> Repeat testing if routine
urinalysis detects protein-
uria—especially if the patient
reports having exercised in
the previous 24 hours.

Strength of recommendation (SOR)

Good-quality patient-oriented
evidence

Inconsistent or limited-quality
patient-oriented evidence

@ Consensus, usual practice,
opinion, disease-oriented
evidence, case series

N JFPONLINE.COM

CASE » As part of a routine physical examination, urinaly-
sis reveals that a patient new to your practice is excreting
an excessive level of protein. The patient is physically fit and
shared during the history taking that he is an avid runner. The
physical examination and other laboratory values were unre-
markable. How concerned should you be about the finding of
proteinuria?

xercise-induced proteinuria is generally benign and

a function of the intensity—rather than the dura-

tion—of exercise.' It occurs most often among athletes
participating in such sports as running, swimming, rowing,
football, or boxing.?It’s also transient—lasting 24 to 48 hours.!
Recognizing exercise-induced proteinuria is fairly straight-
forward—once you know what to look for.

But first, a word about the processes at work.

Diverse processes that work alone—

or together

The normal range of protein excretion in healthy individuals
is 150 to 200 mg of protein per day, of which albumin consti-
tutes 10 to 20 mg.? Individuals with proteinuria persistently
higher than this level need further evaluation.

Diverse processes leading to proteinuria—working alone
or concomitantly—occur at the level of the nephron.?

1 Glomerular proteinuria results from increased filtra-
tion of macromolecules such as albumin across the glomeru-
lar capillary barrier. This type of proteinuria can occur with
different glomerulopathies, upright posture, or exercise.’

Researchers have not identified the mechanisms lead-
ing to postexercise proteinuria, but there are several theories.
(For more on this, see “Why does exercise increase protein
excretion?” on page 25.)

1 Tubular proteinuria is due to a deranged tubular ap-
paratus with an intact glomerulus. This results in the escape
of B2-microglobulin and immunoglobulin light chains from
proximal tubular reabsorption. It is often missed on dipstick
testing, which detects only albumin. This type of proteinuria
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is usually seen in tubulointerstitial diseas-
es or in patients with idiopathic nephrotic
syndrome.’

1 Overflow proteinuria occurs when
small molecular light chains escape the glo-
merular filtration barrier and overwhelm the
tubular reabsorptive capacity. This type of
proteinuria can be seen in multiple myeloma,
and is detectable by protein-to-creatinine
ratio or urine protein electrophoresis.

The surest means

of detecting proteinuria

Albumin excretion >300 mg/d is called mac-
roalbuminuria, overt proteinuria, or dipstick-
positive proteinuria. Albumin persistently
excreted in the urine between 30 and 300 mg/d
is referred to as microalbuminuria.

1 Because microalbuminuria is not de-
tectable by a standard urine dipstick test,
some providers routinely screen for protein
with the microalbumin-to-creatinine ratio.
A first-voided morning urine specimen is
recommended, but random urine samples
are an acceptable alternative.® The micro-
albumin-to-creatinine ratio is recommend-
ed as a screen for early diabetic nephropathy
and other kidney diseases. And a positive
test result may also suggest increased risk of
cardiovascular disease.® Microalbuminuria
is defined as persistent albumin excretion
between 30 and 300 mg/d.”

When exercise is a factor,
here’s what to look for
As noted earlier, exercise-induced protein-
uria is a function of the intensity of the ex-
ercise. Moderate and strenuous (vigorous)
exercise are the 2 types of exercise that come
into play when discussing proteinuria. Dif-
ferentiating them is not precise, but is often
defined by maximal oxygen consumption
(vigorous=60% of VO,max; moderate <60%
VO,max); metabolic equivalents (vigorous=
6 METS; moderate <6 METS); walking/run-
ning speeds (various); and heart rate reserve
(vigorous=60% HRR; moderate <60% HRR).?
Moderate exercise produces glomeru-
lar proteinuria, with an increase in macro-
molecular (albumin) filtration across the
glomerular barrier. Strenuous exercise in-

creases glomerular filtration of low-molec-
ular-weight proteins (Bf2-microglobulin),
which overwhelm the reabsorbing capacity
of the tubular apparatus, causing temporary
dysfunction and tubular proteinuria.’ Thus,
the pathophysiology is mixed, with a major
contribution from glomerular proteinuria.'

Strenuous exercise can cause protein ex-
cretion to exceed 1.5 mg/min."" However, it
seldom rises beyond 1 to 2 g/d,* and this in-
crease usually reverts to normal physiologic
levels within 24 to 48 hours after exercise."

1 Exercise-induced proteinuria is bi-
phasic.” Increased protein excretion occurs
30 minutes after exercise and is related to
changes in intraglomerular hemodynamics
and the resulting saturation of the renal tu-
bules. Around 24 hours after exercise, oxida-
tive stress on the glomeruli causes another
slight elevation in albumin excretion without
changes in B2-microglobulin, thereby indi-
cating glomerular proteinuria exclusively.

1 Even the pros aren’t exempt. Exer-
cise-induced proteinuria does not decrease
with regular physical training. This was dem-
onstrated in a study of 10 well-trained profes-
sional cyclists for whom strenuous exercise
increased overnight protein excretion of both
tubular and glomerular origin despite ongo-
ing regular physical training."

1 Creatine supplements do not increase
proteinuria. A study of creatine supplemen-
tation in animal models noted no changes
in 24-hour proteinuria or albumin excretion
in both normal and two-thirds-nephrecto-
mized animals.”” Another study compared
creatine use with nonuse in athletes who had
been training regularly and strenuously (12-
18 h/wk) for 5 to 10 years. They were evalu-
ated for 10 months to 5 years. The groups ex-
hibited equivalent urine excretion rates for
albumin and creatinine, with no deleterious
effect on kidney function.'®

What happens when chronic disease

is factored into the exercise equation?
Patients with a 2- to 20-year history of insulin-
dependent diabetes without chronic kidney
disease (CKD) who exhibited normal albu-
min excretion at baseline were more likely
to develop proteinuria after exercise than
healthy controls.'”*®* The postulated cause
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excretion?

permeability and protein excretion.

Why does exercise increase protein

The root cause of exercise-induced proteinuria is unclear, but the renin-angiotensin system
(RAS) and prostaglandins are thought to play a major role. The plasma concentration of
angiotensin Il increases during exercise, leading to filtration of protein through the glomeru-
lar membrane.?® And angiotensin-converting enzyme (ACE) inhibitors have been shown to
significantly diminish exercise-induced proteinuria, thus supporting this theory.3":3

Also, strenuous exercise increases sympathetic nervous system activity as well as blood levels

of catecholamines, thereby increasing permeability of the glomerular capillary membrane.*

Furthermore, lactate increases with strenuous exercise and causes conformational changes in
serum proteins that, when coupled with glomerular barrier changes, can lead to increased

was undetected glomerular changes due to
diabetes. An exercise-provocation test may
one day be useful in predicting future devel-
opment of nephropathy, but further studies
are needed.'*?!

Exercise increases proteinuria immedi-
ately in individuals with metabolic disorders
like obesity, through a mechanism differ-
ent from diabetes mellitus. Proteinuria in
the obese population is thought to be glo-
merular in origin, as opposed to both tubu-
lar and glomerular proteinuria in diabetic
nephropathy.?**

In CKD, low-intensity exercise long term
does not promote proteinuria or lead to rapid
progression of CKD. In one study, obese pa-
tients (body mass index >30 kg/m?) with dia-
betes and CKD stage II to IV who exercised
3 times weekly (aerobic training for 6 weeks,
followed by 18 weeks of supervised home ex-
ercise) increased their stamina and exhibited
slight, statistically insignificant decreases in
resting systolic blood pressure and 24-hour
proteinuria.?* A 12-week low-intensity aquatic
exercise program for 26 patients with mild to
moderate CKD decreased blood pressure and
proteinuria and slightly improved glomerular
filtration rate (GFR).*® These results for pro-
teinuria and GFR were shown previously in
rats with subtotal nephrectomy.?

Elevated urinary albumin excretion with
exercise is significantly higher in patients with
acromegaly when compared with normal
healthy subjects. The underlying pathology is
thought to occur at the glomerular filtration
barrier with intact tubular function. Soma-
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tostatin analog treatment for acromegaly leads
to reductions in postexercise albuminuria.*”*

How to manage suspected
exercise-induced proteinuria

When interpreting the meaning of proteinuria
detected on routine urinalysis, keep in mind
the temporal relevance between exercise and
urine collection. If urine is found to have been
collected within 24 hours of intense exercise,
repeat testing in the absence of prior exercise
on at least one other occasion to differentiate
between transient and persistent proteinuria.
In confirming transient proteinuria after ex-
ercise, reassure the patient that it is a benign
condition. This holds true as well for routine
microalbumin-to-creatinine urine testing in
patients with diabetes who exercise. If the re-
sult of a repeat test is high, turn your attention
to another possible cause of proteinuria, such
as diabetic nephropathy.

1 Screening for proteinuria during
sports preparticipation examinations is
not recommended because the diagnos-
tic utility is low.* Researchers performed
urine dipstick testing for protein, blood, and
glucose in preparticipation assessments of
701 students.” They detected proteinuria in
40 students and glucosuria in one. Follow-up
testing with first-voided morning urine speci-
mens and glucose tolerance testing was nor-
mal in all students. JFP
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