Assessment of kidney involvement

V.D. Steent, M.D. Mayes?, PA. Merkel®

Georgetown University School of Medicine,
Division of Rheumatology, Allergy and
Clinical Immunology, Washington, DC;
2University of Texas Health Science Center
at Houston, Division of Rheumatology and
Clinical Immunogenetics, Houston, Texas,
SArthritis Center and Clinical Epidemiolo-
gy Research and Training Unit, Boston
University School of Medicine, Boston,
Massachusetts, USA.

Virginia D. Seen, MD; Maureen D. Mayes,
MD, MPH; and Peter A. Merkel, MD,
MPH.

Please address correspondence to:
Virginia D. Steen, MD, Georgetown Uni-
versity School of Medicine, Division of
Rheumatology, Allergy and Clinical
Immunology, 3800 Reservoir Road, LL
Gorman, Washington, DC 20007, USA.
E-mail: Steenv@georgetown.edu

Clin Exp Rheumatol 2003; 21 (Suppl. 29):
9-S31.

© Copyright CLINICAL AND EXPERIMENTAL
RHEUMATOLOGY 2003.

Key words: Sclerodermarenal crisis,
hypertension, renal failure.

ABSTRACT

Scleroderma renal crisis (SRC) repre -
sents the classic manifestation of kid -
ney involvement in SSc. It particularly
occurs in patients with early, rapidly
progressive, diffuse skin involvement.
Its detection requires the assessment of
afew core set variables: arterial blood
pressure, serum creatinine, and urinal -
ysis. In clinical investigations S pa -
tients developing arterial hypertension
after the disease onset (new onset hy -
pertension) without SRC should also be
reported.

Introduction

The classic kidney involvement in sys-
temic sclerosis (SSc) is “scleroderma
rena crisis’ or SRC. Patients with dif-
fuse cutaneous (dc) involvement, par-
ticularly those with early, rapidly pro-
gressive skin thickening and serum
anti-RNA polymerase |11 antibody, are
at highest risk to develop SRC. The
typical presentation is that of a stable
patient who abruptly develops severe
arterial hypertension accompanied by
headache, visual disturbance, seizures,
congestive heart failure, pericardial
effusion, microangiopathic hemolytic
anemia, thrombocytopenia and accel er-
ated oliguric renal failure (2). The optic
fundi show acute hypertensive changes,
including hemorrhages and exudates.
Other findings include microscopic
hematuria and proteinuria; occasional-
ly RBC casts are seen in the urine. The
plasmarenin level is extremely high, as
found in malignant essential hyperten-
sion. Renal biopsy characteristically
shows changes in the small interlobular
and arcuate arteries (2). The earliest
change is intimal edema, followed by
anintense proliferation of intimal cells
and the production of mucinous ground
substance composed of glycoprotein
and mucopolysaccharide. Lymphocytes
and other mononuclear cells are absent.
On occasion fibrinoid necrosis may be
present either in the arterial wallsor in
a subintimal location in small arteries
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and arterioles, but true vasculitis is ra-
rely seen. Approximately 10% of SRC
patients are normotensive. Antecedent
corticosteroid use, especially predni-
sone 15 mg/day or greater (or the equi-
valent) is a risk factor for developing
SRC.

Candidate variables

Although early studies suggested that
50% of patients with SSc had some
type of rena abnormality, including
proteinuria, hematuria, or decreased
rena function, these findings in the
magjority of patients are explained by
other illnesses, drug toxicities, or other
scleroderma related problems (6). Some
of these rena abnormalities occur in
the setting of other severe SSc-related
organ involvement such as heart failure
or pulmonary hypertension, and thus
do not represent primary SSc renal dis-
ease. There is no evidence that chronic,
slowly progressive renal failure devel-
ops secondary to SSc.

Therefore, at thistime the proposed cri-
teria for documenting scleroderma
renal involvement should include only
abnormalities definitely or potentially
related to SRC. If new data are pub-
lished which indicate that other types
of renal disease exist or more sophisti-
cated renal function testing, which is
reliable and valid, is predictive of out-
come in patients with SSc the criteria
proposed below should be appropriate-
ly revised.

The first class of rena involvement to
be considered is arterial hypertension
(systolic blood pressure >140 mmHg;
diastolic blood pressure > 90 mmHg)
that is not associated with other fea
tures of rena crisis (listed in Table I).
Such “isolated” hypertension should be
classified as occurring either antecedent
to the onset of SSc or after the onset of
SSc. The former is almost aways
“essential” hypertension while the lat-
ter, or “new onset” hypertension could
be either essentia hypertension or,
more likely, SSc-related. This distinc-
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Tablel. Criteriafor sclerodermarenal crisis as arenal manifestation of scleroderma. Defi-
nitions assume findings are not explained by other medical conditions

tion will help future researchersto dis-
cern if non-SRC-related hypertension
isanintegra part of sclerodermaor if it
represents an early form of SRC.

As described above, rena crisisisade
finite and usually easy to diagnose
complication of SSc. It has features
that are highly consistent from patient
to patient. Since there is also a group of
patients with renal crisis who do not
have the typical features of malignant
hypertension, “normotensive renal cri-
sis’ must also be defined. Even though
standard blood pressure levels for defi-
nition as “hypertension” are not reach-
ed, a significant increase during the
course of SSc in baseline blood pres-
sure should be included in proposed
criteria. However, these normotensive
patients must have decrease renal func-
tion as measured by a serum creatinine
along with at least one additional fea
ture as described above that is not at-
tributable to another disease. Table |
summarizes the criteria for both hyper-
tensive and normotensive renal crisis.
Patients meeting either set of criteria
will be classified as having SRC.
Patients may also be deemed to have
had a recurrence of SRC if they meet
SRC criteria for a second time after a
period during which SRC findings
were absent (typically after treatment
with ACE-inhibitors).

Discussion

Identification of the core set variables

The presence, severity, or activity of re-
nal involvement could include &l renal
findings attributed to SSc. One could
consider serum creatinine, plasma
renin level, urinalysis, 24-hour urine
protein, 24-hour creatinine clearance,
and hematologic parameters. Table |1
outlines the measures included in the
core set for the detection of rena dis-
ease in SSc. The application of these
core set measures should help to im-
prove the comparability of clinical
studies.

Tablell. Core set variables.

A. Blood pressure; systolic and diastolic
B. Serum creainine
C. Urinalysis; dipstick and microscopic

A. Hypertensive sclerodermarenal crisis (fulfillsboth A1 and A2)

1

New onset hypertension; defined as any of the following:
a) Systolic blood pressure® 140 mg Hg

b) Diastolic blood pressure® 90 mg Hg

¢) Risein systolic blood pressure3 30 mm Hg

d) Risein diastolic blood pressure 3 20 mm Hg

AND

2.

One (1) of the following five (5) features:

a) Increase in serum creatinine by 50+% over baseline

OR serum creatinine 3 120% of upper limit of normal for local laboratory

b) Proteinuria3® 2+ by dipstick

¢) Hematuria3 2+ by dipstick or 32 10 RBCYHPF

d) Thrombocytopenia: < 100,000 plts/mm?

€) Hemolysis defined as anemia not due to other causes and either of the following:

(1) Schistocytes or other RBC fragments seen on blood smear
(2) increased reticulocyte count

B. Normotensive sclerodermarenal crisis (fulfillsboth B1 and B2)

1

Increase in serum creatinine >50% over baseline
OR serum creatinine 3 120% of upper limit of normal for local laboratory

AND

2.

One (1) of the following five (5) features:

a) Proteinuria® 2+ by dipstick

b) Hematuria3 2+ by dipstick or 3 10 RBC</hpf

¢) Thrombocytopenia: < 100,000 /mm?

d) Hemolysis defined as anemia not due to other causes and either of the following:
(1) Schistocytes or other rbc fragments seen on blood smear
(2) Increased reticul ocyte count

€) Renal biopsy findings consistent with sclerodermarenal crisis (microangiopathy)

Rationale for the selection of the
variables

The evaluation of arterial blood pres-
sure and serum creatinine and urinaly-
sis allow the clinica investigator to
assess the presence of SSc kidney in-
volvement (either hypertensive or nor-
motensive SRC or new-onset hyperten-
sion). These measures are both reliable
and feasible.

Rational e for the exclusion of other
variables

Tablelll liststhe variables not included
in the core set. Although abnormalities
in all of these variables are well docu-
mented in SSc, they may be due to oth-
er SSc organ system involvement or to
a concomitant non-SSc disorder. For
example, anemia can be due to bleed-
ing from “watermelon stomach”; pro-

Tablelll. Other variables not incorporated in the core set.

24-hour urine creatinine clearance
24-hour urine protein
Platelet count

Reticul ocyte count
Hypertensive fundoscopic changes

Manifestations of uremia
Serum autoantibodies

Plasmarenin level
Renal biopsy

TrASTIETMMOO®>

Schistocytes (peripheral blood smears)

Other studies of renal vascular function

Other manifestations of malignant hypertension (e.g.: encephalopathy)

Overlap rena syndromes (e.g., lupus nephritis)
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teinuria can be attributable to D-peni-
cillamine therapy; and thrombocytope-
nia may be detected in SSc patients
without SRC. Thus, these individual
parameters are not included in our cri-
teria per se athough many are inherent
in the definition of SRC and hyperten-
sion. Additionally, independent renal
disease such as ANCA-positive cres-
centic glomerulonephritis, which has
been reported in SSc (7), or rena im-
pairment that is part of an overlap syn-
drome (e.g. lupus nephritis) are not
included. Scleroderma subsets (early
rapidly progressive diffuse scleroder-
ma) (8) and autoantibodies (anti-RNA
polymerase |11) (9) are predictors of

rena crisis. However, since SRC is not
seen exclusively in these patients, they
are not useful as criteria.
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