Screening for Proteinuria in Patients with Lupus:
A Survey of Practice Preferences Among American
Rheumatologists
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ABSTRACT. Objective. Screening for proteinuria in patients with lupus requires a diagnostic method with adequate

validity to detect early disease. Recent studies have called into question the validity of qualitative pro-
teinuria measurements. We set out to assess if American rheumatologists have changed their practice
preferences in response to these data.

Methods. Using an online survey tool, we questioned practicing physicians, who were members of the
American College of Rheumatology in 2005, about their demographic characteristics and preferred
method to detect proteinuria in patients with known lupus.

Results. In our survey, 64.6% of 473 respondents reported using qualitative urinalysis (dipstick) as the
primary method of screening for proteinuria. The remaining 32.7% preferred quantitative measure-
ments (spot protein to creatinine ratio 16.8%; 24-h protein 7.8%; microalbuminuria 4.1%; 24-h protein
to creatinine ratio 4.1%). Rheumatologists in practice for more than 10 years were more likely than
those in practice for less time to use a qualitative method. Although physicians using dipsticks were
most likely to use 1+ as a cutoff for significant proteinuria, 28.5% report using a threshold of = 2+.
Conclusion. Despite recent reports describing the inadequacy of urine dipstick as a measurement for
low-grade proteinuria, the majority of practicing rheumatologists are utilizing that method for screen-
ing in patients with lupus. Because early detection of lupus nephritis has implications for prevention of
renal associated morbidity and mortality, these findings should prompt further investigation of the ade-
quacy and role of urine dipstick as a screening tool for lupus. (First Release April 15 2007; J Rheumatol

2007;34:973-17)

Key Indexing Terms:

LUPUS NEPHRITIS PROTEINURIA

It is estimated that 60% of patients with lupus experience
renal involvement during the course of their diseasel.
Although renal involvement may be a poor prognostic indica-
tor in patients with lupus?, early detection and appropriate
treatment can prevent significant morbidity and mortality.
Conversely, a delay between diagnosis of renal disease and
biopsy has been associated with a nearly 5-fold increase in
risk of renal insufficiency and greater than 6-fold increase in
risk of death®. Although multiple findings may indicate renal
involvement in lupus, proteinuria is a cardinal feature and the
most common index sign of disease*. Therefore, early and
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PRACTICE GUIDELINES

accurate detection of significant proteinuria is a crucial ele-
ment of clinical care in patients with lupus?.

There are no definitive guidelines for the screening of pro-
teinuria in patients with lupus. Multiple recommendations
suggest methods for detection of proteinuria, including the
American College of Rheumatology (ACR) diagnostic crite-
ria, and the British Isles Lupus Assessment Group (BILAG)
and Systemic Lupus Erythematosus Disease Activity Index
(SLEDAI) scoring systems®®. Although all 3 include quanti-
tative measurements, both BILAG scoring and ACR criteria
also advocate the use of a qualitative urine dipstick as a satis-
factory screening tool. The various recommendations suggest
a wide range of viable options for detection of proteinuria in
lupus nephritis.

However, the use of qualitative measurements as screening
tools for proteinuria in lupus presents potential pitfalls. Recent
evidence suggests that qualitative measurements for protein-
uria may have inadequate validity®13. Due to poor sensitivity,
patients with false negative results may not be appropriately
evaluated for renal biopsy or early treatment. Moreover, dip-
sticks can have imperfect specificity caused by concentrated
or alkalinized urine, and the exclusive measurement of albu-
min!®. False positive results require followup quantitative
testing, necessitating a delay in diagnosis. There may also be
confusion about when to evaluate further for renal disease
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when using qualitative methods, stemming from inconsisten-
cies in published guidelines. In contrast, quantification of pro-
teinuria provides definitive assessment of urine protein levels,
and the use of random urine protein or albumin measurement
(as a ratio to creatinine) is now widely accepted in nephrolo-
gy practice!”.

The purpose of our study was to evaluate current practice
methods by rheumatologists who care for patients with lupus.
We aimed to determine the preferred methods of screening for
proteinuria, and investigate if rheumatologists have respond-
ed to published accounts describing the poor validity of qual-
itative methods.

MATERIALS AND METHODS

Using the online survey tool, surveymonkey.com, we designed and sent a sur-
vey (Table 1) to physician members in the American College of
Rheumatology directory who listed a working e-mail address and reported the
United States as a home address. Assuming 2 subgroups of equal sample size,
and a 10% difference in those responding to a specific question (qualitative
versus quantitative method of detection), we set a target sample size of 450 to
calculate statistically significant differences between groups. An initial pilot
survey was sent to 867 members, selected in alphabetical order from the
beginning of the ACR directory, to assess respondent participation rates. With
an initial response rate of 17%, we sent an additional 1,800 surveys, also
selected alphabetically, to meet our target sample size.

Sample size calculations and statistical analyses were conducted with
Stata 9.0 (Stata Corporation, College Station, TX, USA). We first compiled
demographic data about responders including geographic region, age, sex,
years in practice, type of practice, and approximate number of patients with
lupus seen per year. We then calculated the proportion of respondents who use
various methods of screening for proteinuria. We performed chi-squared
analysis of screening method (qualitative vs quantitative) by respondent char-
acteristics, including years in practice (> or < 10 yrs), number of lupus
patients seen per year (> or < 60 patients/yr), and type of practice (academic
vs all others). Finally, we analyzed practice patterns of those using dipstick as
a screening tool by assessing the dipstick threshold they use to consider fur-
ther investigation.

RESULTS

Invitations to participate in the survey were e-mailed to 2,667
(50.7%) of the approximately 5,250 clinician members of the
American College of Rheumatology. Surveys were returned
by a total of 499 (18.7%). The demographic characteristics of
respondents are summarized in Table 2. Respondents and non-
respondents were qualitatively similar in terms of geographic
location and sex. Over half the respondents were in practice
for more than 20 years (59.3%) and approximately two-thirds
saw fewer than 60 lupus patients per year (67.9%). A plurali-
ty of respondents described themselves as academic (45.2%)
versus in a group practice (24.7%), solo practice (17.4%), hos-
pital-based practice (9.3%), or other practice (6.1%).

Of the 499 responders, 486 (97.4%) submitted a response
to our question about preferred choice of screening known
patients with lupus for proteinuria. Seven respondents (1.4%)
reported using none of the above choices and 6 respondents
(1.2%) denied screening patients for proteinuria. For the
remaining 473 respondents, the most commonly used diag-
nostic tool was urine dipstick (n = 314; 64.6%), followed by
spot protein to creatinine ratio (n = 81; 16.7%), 24-h protein
(n = 38, 7.6%), microalbuminuria (n = 20; 4.1%), and 24-h
protein to creatinine ratio (n = 20; 4.1%) (Table 3).

Respondents in practice for more than 10 years were sig-
nificantly more likely to use dipstick than any of the quantita-
tive methods (> 10 yrs in practice 70.4%, < 10 yrs in practice
57.0%, p < 0.01) (Table 3). There was no significant differ-
ence in the proportion of respondents using dipstick as the pri-
mary diagnostic tool by type of practice (academic 66.9%,
others 65.9%, p = 0.78) or number of lupus patients seen per
year (= 60 lupus patients/yr 67.8%, < 60 lupus patients/yr
65.6%, p = 0.65).

Finally, we analyzed the preferences of these rheumatolo-

Table 1. Excerpts of survey sent to 2,667 rheumatologists listed in the American College of Rheumatology reg-
istry in 2004 and who supplied both a mailing address in the United States and a functional e-mail address.

Possible responses are given in parentheses.

1. In which region of the country do you practice?

(Northeast; Mid-Atlantic; West; Midwest; Southeast; Northwest)

2. What is your gender?
(Male; Female)
3. In which type of practice do you work?

(Academic; Hospital-based; Solo private practice; Group specialty practice)
4. Including fellowship, for how many years have you been practicing rheumatology?
(< 5 years; 5-10 years; 1015 years; 15-20 years; > 20 years)
5. Approximately how many patients do you see each year with a diagnosis of SLE?
(I don’t routinely see patients with lupus; < 20 patients per year; 20—40 patients per year; 40—60 patients

per year; > 60 patients per year)

6. By which method do you SCREEN patients with known Lupus for proteinuria?
(I don’t screen patients routinely for renal disease; Urinalysis dipstick; 24-hour urine; Random protein:
creatinine ratio; 24-hour urine protein:creatinine ratio)

7. When using urine dipstick as a screening tool, at what level of proteinuria do you suggest further testing and/or

nephrology referral?
(Trace; 1+; 2+; 3+; > 34)
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Table 2. Summary of demographic information compiled from responders and non-responders of a survey of
American rheumatologists and comparative information about American College of Rheumatology members.

Survey Respondents, Survey Non-respondents, ACR Members*
n =499, % n=2,168, % %
Geographic region
Southwest 19.8 22.8 South: 32.3
Northwest 6.4 40 West: 20.1
Midwest 21.0 213 Northeast: 25.0
Southeast 18.0 18.2 Midwest: 22 .4
Mid-Atlantic 10.2 14.0 —
Northeast 21.8 19.1 —
Alaska/Hawaii 04 0.0 —
International 24 <10 —
Sex
Male 69.2 62.6 772
Female 30.8 374 22.8
Years in practice
> 10 704 — —
< 10 29.6 — —
Practice type
Academic 452 — 245
Hospital based 93 — —
Solo Private 174 — 26.7
Group specialty 24.7 — 48.8
Other 6.1 — —
Lupus patients seen per year
< 60 patients 679 — —
> 60 patients 329 — —

* American College of Rheumatology Membership Directory, 2005.

Table 3. Survey responses about preferences for screening patients with lupus for proteinuria.*

Quantitative Tests

Dipstick (%) Spot PrCr (%) 24 h Pr (%) 24 h PrCr (%) Urine Albumin (%) pf
Respondents (n = 473) 314 (64.7) 81 (16.7) 38 (7.6) 20 (4.1) 20 (4.1) NA
Subgroups
No. of SLE patients seen/year
<60 (n =320) 210 (65.6) 110 (34.4) 0.65
= 60 (n=152) 103 (67.8) 49 (32.2)
Type of practice
Academic (n =207) 136 (65.7) 71 (34.3) 0.78
All others (n = 266) 178 (66.9) 88 (33.0)
Yrs in practice
> 10 (n =331) 233 (70.4) 98 (29.6) <0.01
< 10 (n = 142) 81 (57.0) 61 (43.0)

* 24 h Pr: 24 h urine protein quantification; Spot PrCr: spot protein to creatinine ratio; 24 h PrCr: 24-h urine collection for protein to creatinine ratio. * p val-
ues shown are chi-squared analysis results for difference in proportion of respondents in sub-categories reporting use of urine dipstick versus quantitative test-
ing as a primary screening method.

DISCUSSION
Our study estimates that a majority (64.6%) of practicing

gists to recommend further diagnostic workup for their
patients with suspected renal involvement. When asked at

which dipstick level of proteinuria they consider secondary
testing or nephrology consultation, 15.5% reported a thresh-
old of trace, 56.0% reported a threshold of 1+, and 28.5%
reported a threshold of = 2+ proteinuria.

rheumatologists uses a qualitative test, the urine dipstick, as a
preliminary screening tool for proteinuria in patients with
known lupus. This finding may be of importance in light of
recent reports that have called into question the adequacy of
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qualitative urine diagnostic screening tests, and especially
their ability to detect low levels of proteinuria. The National
Kidney Foundation Kidney Disease Outcome Quality
Initiative recommends against the use of urine dipstick due to
its poor sensitivity for detection of proteinuria in early stages
of renal disease!”. Although few accounts in the rheumatology
press have been published to date, a number of reports in the
obstetrics literature corroborate this finding, specifically: a
recent metaanalysis of urine dipstick for detection of low-
level proteinuria, which resulted in a pooled likelihood ratio
for urine dipstick of only 3.48, and a subsequent report
describing a negative predictive value of 75% for a 1+ dip-
stick to detect subnephrotic range proteinuria'l-!>. Moreover,
there is evidence that urine dipstick is a poor indicator of renal
disease in patients with hypertension and diabetes mellitus,
other conditions where detection of early renal involvement is
critical'®!2, In sum, despite growing data questioning the
validity of qualitative tests to detect low range proteinuria,
where lupus patients with early renal involvement may pres-
ent, most rheumatologists continue to use dipstick as a screen-
ing test in this population.

Among those who implement urine dipstick as a screening
tool, 28.5% reported a threshold of = 2+ to consider further
testing and/or nephrology referral. This threshold was not
unexpected considering BILAG and ACR criteria for renal
involvement, which suggest cutoffs of 2+ and 3+, respective-
ly®7. However, published reports estimating relationships
between dipstick and quantified proteinuria equivalents sug-
gest that a 2+ dipstick result corresponds to approximately 2-
3 g proteinuria/24 h'®. We have shown that low level protein-
uria in patients with lupus is often associated with significant
renal involvement, even in the absence of hematuria or renal
failure!®. Therefore, among the rheumatologists who do use
dipstick to screen lupus patients, approximately one-quarter
may be improperly selecting unnecessarily high thresholds to
consider further workup of renal involvement.

Rheumatologists in practice for less than 10 years were
less likely to use urine dipstick to detect proteinuria than those
in practice longer (57.0% vs 70.4%,p <0.01). We hypothesize
that the relatively recent acceptance of spot protein to creati-
nine ratio testing may explain the significant difference in
screening methods used by the 2 groups. As such, it is possi-
ble that rheumatologists in practice for less than 10 years and
closer to training at academic institutions may be more famil-
iar with this relatively novel diagnostic tool.

The major limitation of our study is the low response rate
and resulting potential for responder bias. Out of 2,667
rheumatologists selected from the ACR registry, 499 respond-
ed to at least one question (18.7%). These respondents were
self-selected among those receiving surveys and had working
e-mail addresses and access to Internet use. They may not rep-
resent the true population of practicing rheumatologists in the
United States. Another limitation is the specificity of the ques-
tionnaire. A small number of respondents commented that the

diagnostic methodology used to detect renal involvement is
more complicated than proteinuria screening alone. We
attempted to address this issue by specifying that the method
used was for patients with lupus and no history of renal dis-
ease. Although there are other factors to consider, such as the
presence of hematuria or casts, our purpose was to focus on
proteinuria in the absence of other signs.

Our study is important for the discovery that the majority
of American rheumatologists may be using qualitative diag-
nostic methods to screen for proteinuria in patients with
known lupus. We are concerned that, in light of recent data
and recommendations outside the field of rheumatology, the
urine dipstick assay may be insensitive for detection of renal
disease and that published recommendations may be improp-
erly guiding diagnostic practices. Future studies may help
clarify the role of urine dipstick in screening of lupus patients
and drive recommendations for rheumatologists. Ultimately,
definitive guidelines will help ensure that patients with lupus
are properly screened for proteinuria, a key step in the diag-
nosis of nephritis and a prerequisite for prevention of the
increased morbidity and mortality associated with this
condition.
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