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ABSTRACT. Objective. To determine the association between crescents and renal outcomes, and the implications
on therapeutic choices.
Methods. There were 231 patients with biopsy-proven proliferative lupus nephritis (PLN) who were
divided into 4 groups: 59 patients were in the noncrescent group (NC); 59 patients exclusively with
segmental crescents were in the segmental crescent group (SC); patients with circumferential crescents
were categorized into 2 groups according to the crescentic ratio (C1 had 64 patients with <25%, and
C2 had 49 patients with > 25%). Their baseline laboratory tests, histopathological manifestations,
and outcomes were compared.
Results. Remission rates in NC, SC, C1, and C2 groups were 92.1%, 85.4%, 95.0%, and 76.1%,
respectively. Fewer patients in the C2 group achieved complete remission than the other 3 groups.
For longterm outcomes evaluated by serum creatinine (SCr) doubling or endstage renal disease
(ESRD), the renal survival rate was lowest in the C2 group (p = 0.003). Including clinical and patho-
logical variables in the Cox proportional hazard regression model separately, the multivariate analysis
revealed that these were independent risk factors for SCr doubling or ESRD: baseline SCr (with every
1 mg/dl increase: HR = 1.834,95% CI 1.465-2.296; p < 0.001), hemoglobin (with every 1 g/l increase:
HR =0.970, 95% CI 0.947-0.992; p = 0.009), the proportions of cellular crescents (with every 1%
increase: HR = 1.040, 95% CI 1.015-1.066; p = 0.002) and fibrocellular crescents (with every 1%
increase: HR = 1.085,95% CI 1.013-1.163; p =0.020), and severe renal tubular atrophy (HR = 5.348,
95% CI 1.278-22.373; p =0.022).
Conclusion. PLN with crescents > 25% had worse renal outcomes both in short and long terms.
Proportions of cellular and fibrocellular crescents were independent risk factors for poor renal survival.
(First Release February 15 2018; J Rheumatol 2018;45:513-20; doi:10.3899/jrheum.170553)
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CRESCENT LUPUS NEPHRITIS OUTCOME

Systemic lupus erythematosus (SLE) is an autoimmune
disease! whose common complication, lupus nephritis (LN),
affects 47.7% of patients with SLE in China, reflecting the
heterogeneity of SLE2. The 2003 International Society of
Nephrology and Renal Pathology Society (ISN/RPS) LN
classification is the current widely used version. In addition

to the 6 classes, which rely mostly on the percentage of
affected glomerular capillary tufts, ISN/RPS recommends
explicit pathological reports, although clinical descriptions of
various histopathological lesions are lacking®. This was
probably the reason for controversies in LN classification,
especially in the proliferative class*. Crescents, the notorious
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severe active lesions, are frequent, accounting for about 50%
of LN cases’. Because crescents manifest at various stages
that research has seldom concentrated on, our retrospective
cohort study analyzed the clinicopathological features of
patients with various crescent formations to examine connec-
tions between different types and ranges of crescents and
renal outcomes, as well as the therapeutic implications.

MATERIALS AND METHODS

Patients. The clinicopathological archives of 231 adult patients with renal
biopsy-proven ISN/RPS class III or class IV, or combined with class V,
diagnosed between March 2004 and August 2015 in the Kidney Disease
Center of First Affiliated Hospital Zhejiang University were reviewed. The
study protocols conformed to the provisions of the Declaration of Helsinki
and were approved by the Ethics Committee of our hospital (reference
number 201745). All patients fulfilled the 1997 American College of
Rheumatology revised criteria of SLE. Patients were then divided into 4
groups according to the crescentic types and proportions. Those without
crescent formations were regarded as the noncrescent group (NC; n = 59).
The segmental crescents group (SC; n = 59) referred to patients whose
pathology exclusively presented segmental crescents. Patients with circum-
ferential crescents were further divided into 2 groups according to the
crescentic ratio: crescents < 25% (C1; n = 64) and crescents > 25% (C2;
n=49).

Renal pathology. One pathologist reported the following pathological
features without knowledge of patients’ clinical course. Another pathologist
reviewed these biopsies and ascertained the percentages of crescents when
we did our current study. A crescent is defined as either proliferating extra-
capillary lesions occupying > 25% of the Bowman’s capsular circum-
ference®, or > 2-layer cells accumulated in the space. A segmental crescent
involves < 50% of the glomerular circumference, while a circumferential
crescent takes up more space than that. Circumferential crescents are catego-
rized into cellular, fibrous, and fibrocellular crescents according to their
components. Glomerular sclerosis is also calculated as a percentage. In
addition, histologic features such as mesangial proliferation, interstitial
inflammation, interstitial fibrosis; tubular atrophy, and the immunofluores-
cence for deposition of immunoglobulin (Ig) M, IgG, IgA, and complement
factors C3, C4, and Clq were measured with a semiquantitative scoring
system, where 0, 1, 2, and 3 correspond to the degree of severity (absent,
mild, moderate, and severe, respectively). Other lesions, such as leukocyte
exudation, karyorrhexis/fibrinoid necrosis, thrombosis, tubulitis, and
electron-dense deposits were displayed as 0/1 in terms of their existence.

Clinical evaluation. Baseline clinical examination included serum
anti-dsDNA antibodies, white blood cell count, red blood cell count, platelet
count, serum albumin, serum creatinine (SCr), C3, and C4. Urine protein
creatinine ratio (WPCR) was tested in substitution of 24-h urine protein.

Treatment response included complete remission, partial remission, and
treatment failure”32-10, Complete remission requires uPCR < 0.3 g/g, plus
normal urinary sediments and serum albumin > 35 g/I, with normal or stable
SCr elevated within 25% of the standard upper limit. Partial remission was
defined as stable renal function or increased SCr within 25% of previous
baseline, plus decreased uPCR at > 50% and < 3.5 g/g, with serum albumin
> 30 g/l. Treatment failure was defined as a sustained 25% increase in SCr
> 3 months and failure to meet the urinary protein excretion standard for
partial remission for longer than 6 months.

The definition of relapse included nephritic relapse and proteinuric
relapse®. A nephritic relapse indicated a recent increase of SCr by 25% with
active urinary sediments. A proteinuric relapse suggests a persistent raise of
proteinuria either > 1 g/d after complete remission, or > 2 g/d and twice the
previous value after partial remission!?. Longterm prognosis was evaluated
as doubling of SCr or endstage renal disease (ESRD).

Statistical analysis. All data were processed by statistical software SPSS

22.0. Quantitative data were expressed as mean = SD, and median
(interquartile range). Differences of numerical data with normal distribution
were tested by Student t test. Other numerical data and semiquantitative
scores were compared by Mann-Whitney U test. Categorical data were inter-
preted in the form of constituent ratio and percentage, and compared by
chi-square test. Cox proportional hazard regression model was applied for
multivariate analysis of patients’ survival after covariates were screened by
univariate analysis. Statistical significance was considered as p < 0.05.

RESULTS

Comparisons of baseline clinical and laboratory variables.
The baseline clinical variables of the 4 groups are shown in
Table 1. The SC group showed no significant differences in
the variables except higher anti-dsDNA—positive percentage
compared with NC group. The C1 group showed lower serum
albumin level and more acute kidney injury compared with
the SC group. The C2 group manifested more severe kidney
injuries, specifically the highest proportions of acute kidney
injury and nephrotic syndrome, highest SCr level, and lowest
serum albumin level. Also, the C2 group showed relatively
lower hemoglobin level and higher levels of white blood cells
and platelet counts. However, C3 and C4 levels were
relatively higher in the C2 group.

Comparisons of renal histopathological observations. The
renal histopathological variables in 4 groups were shown in
Table 2. The proportion of patients with ISN/RPS class IV
increased with the group order in the study as they corres-
ponded to crescentic types and ranges. The C2 group had
significantly more patients with class IV than the NC group
(67.3% vs 47.5%, p = 0.03). The percentages of segmental
crescents in the SC group were significantly higher than those
in the C1 group (p =0.015), while total crescents were lower
in the SC group than the C1 group. Both the percentages of
segmental crescents and total crescents in C2 group were
significantly higher than those in SC and C1 groups.

The groups with crescents were likely to show active
injuries such as fibrinoid necrosis, tubulitis, mesangial prolif-
eration, and interstitial filtration, with the first 2 categories
showing increasing rates according to group order in the
study. The SC group showed a relatively high proportion of
subendothelial deposit (no significance). The changes of
capillary endothelial cell proliferation and thrombosis in
arteriole did not differ significantly among groups. The
changes of chronic injury such as proportions of sclerotic
glomeruli and interstitial fibrosis did not differ significantly
among groups.

The glomerular immunofluorescence intensity of Clq
was stronger in the SC group than any other group (p = 0.002
vs NC; p = 0.047 vs C1; p = 0.004 vs C2), whereas the
intensity of IgG and IgA was relatively low in the C2 group
(no significance).

Comparisons of treatments and renal outcomes. The details
of treatments and outcomes were listed in Table 3. Relatively
higher proportions of the patients in the C2 group received
intense treatments such as methylprednisone impulses, intra-
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Table 1. Comparison of general information, and baseline clinical and laboratory variables. Values are mean + SD
unless otherwise specified.

Variables Groups
NC SC Cl Cc2

No. patients 59 59 64 49
Sex, m/f 7/52 7/52 6/58 9/40
Age, yrs 36.34 + 10.60 3461 +12.13 3397+ 11.14 36.90 + 12.69
Hemoglobin, g/l 100.26 +20.20 9759 +21.72 97.89 +19.39 90.40 + 16.732¢
WBC count,10%/1 454232 429 +197 4.76 £2.69 573 £3.05°
Platelet count, 10%/1 141.79 + 68.67 152.26 £76.00 142.57 £ 67.57 169.25 + 74.69¢
Serum albumin, g/1 26.89 +£6.28 28.90 + 6.98 26.35 + 6.65" 2452 +6.15°
uPCR, g/g 4.08 +£3.00 424 +£2.82 5.54+£455 6.20 + 3.4280
SCr, mg/dl, median

(IQR) 0.88 (0.70-1.32) 0.88 (0.67-1.40) 0.89 (0.72-1.37) 1.32 (0.85-2.27)2b<¢
C3, mg/dl, median

(IQR) 32.90 (24.30-48.50) 37.15(24.80-50.35) 37.80 (26.1-48.45)  43.25(35.08-57.10)*¢
C4, mg/dl, median

(IQR) 5.60 (4.00-7.20) 6.00 (4.58-8.02) 6.30 (5.00-10.25) 8.30 (5.80-12.00)P

Anti-dsDNA positive, %

Hypertension, %

Acute kidney injury, %
Nephrotic syndrome, %

544
553
390
552

71.22
47.7
328
46.6

629 63.0
50.0 67.7
5320 68.820
58.1 77.12be

p <0.05 compared with NC group. °p < 0.05 compared with SC group. °p < 0.05 compared with C1 group. WBC:
white blood cell; uPCR: urine protein creatinine ratio; SCr: serum creatinine; IQR: interquartile range; C3:
complement factor 3; NC: noncrescent group; SC: segmental crescent group.

Table 2. Comparisons of renal pathological data. Values are % or median (IQR) or both unless otherwise specified.

Variables Groups
NC SC Cl Cc2

No. patients 59 59 64 49
ISN/RPS class

Class I1I 203 153 12.5 6.2%

Class IV 475 50.8 56.3 67.3%

Class V +1I1 /V + IV 322 339 312 26.5
Crescents, median (IQR), % 0 6.06 (3.57-12.5) 11.44 (7.55-15.19)° 37.04 (30.04-62.31)><

Segmental crescents 0 6.06 (3.57-12.5) 5.13 (2.45-9.30)° 21.74; (13.2-27.53)>¢

Circumferential crescents 0 0 5.26 (3.23-7.48) 15.63 (6.93-39.17)¢
Sclerotic glomeruli, median (IQR), % 1.96 (0-10.53) 0 (0-7.43) 1.85 (0-8.99) 4.65 (0-10)
Mesangial proliferation 1(1-1) 1(1-1) 1(1-2) 1 (1-2)2b
Endothelial cells proliferation 78.0 84.5 84.1 81.6
Karyorrhexis/fibrinoid necrosis 1.7 10.2 12.5% 14.32
Subendothelial deposit 56.3 729 67.9 64.3
Tubulitis 18.6 339 39.12 44 9%
Interstitial infiltration 1(1-1) 1(1-1) 1(1-1) 1 (1-2)2be
Interstitial fibrosis 0 (0-1) 0 (0-1) 0 (0-1) 0 (0-1)
Arteriole thrombosis 34 34 1.6 20
Immunofluorescence of glomerulus

IgM 2(1-2) 2 (1-3) 2(1-2) 2 (1-2)

IgG 1(0-2) 1(0-2) 1(0-2) 1(0-1)

IgA 2(1-3) 2 (1-3) 2 (1-3) 2(0.5-2.5)P

Cc3 3(2-3) 3(3-4) 3(3-3) 3(3-3)

C4 1(0-2) 1(0-2) 1(0-2) 1(0-2)

Clq 2 (1-3) 3 (2-3)2 2 (1.75-3)b 2 (1-3)P

ap < 0.05 compared with NC group. Pp < 0.05 compared with SC group. °p < 0.05 compared with C1 group. IQR: interquartile range; ISN/RPS: International
Society of Nephrology/Renal Pathology Society; IgM: immunoglobulin M; C3: complement factor 3; NC: noncrescent group; SC: segmental crescent group.
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Table 3. Comparisons of therapeutic protocols and outcomes. Values are % unless otherwise specified.

Variables Groups
NC SC Cl C2

Followup duration, median

(IQR), mos 30.5 (10.6-66.5) 29 (10-52) 29.5 (12-66) 21.5(8.3-32.25)
Induction treatment

Methylprednisolone pulse 13 204 15.7 354

Prednisone 23.7 10.22 172 10.22

Prednisone + IVC 13.6 27.1 29.72 46.92b¢

Prednisone + MMF 40.7 322 313 204

Prednisone + CNI 16.9 20.3 15.6 10.2

Prednisone + MMF + CNI 5.1 10.2 6.2 12.2
Maintenance treatment

Prednisone 26.2 10.6 19.1 129

Prednisone + MMF 452 34 34 25.8

Prednisone + CNI 19 213 17 129

Prednisone + AZA 4.8 6.4 6.4 9.7

Prednisone + MMF + CNI 0 10.62 6.4 16.12

Others 4.8 17 17 22.6%
Treatment response

Complete remission 72.5 54.5 56.7 34.8abe

Partial remission 19.6 30.9 38.32 41.32

Treatment failure 7.8 145 50 23.9¢
Longterm prognosis

Relapse 30.0 244 37.5 29.7

Doubling of SCr 8.5 13.6 11.1 28.6%¢

ESRD 6.8 6.8 7.8 18.4

p < 0.05 compared with NC group. ®p < 0.05 compared with SC group. °p < 0.05 compared with C1 group. IVC:
intravenous cyclophosphamide; MMF: mycophenolate mofetil; CNI: calcineurin inhibitor; AZA: azathioprine;
SCr: serum creatinine; ESRD: endstage renal disease; NC: noncrescent group; SC: segmental crescent group.

venous cyclophosphamide (IVC), and multitarget therapy
[the combination of prednisone, mycophenolate mofetil
(MMF), and calcineurin inhibitor (CNI)] to induce remission.
More patients in the SC group received multitarget therapy
during maintenance therapy (p = 0.014) compared with the
NC group.

Regarding treatment response, the remission rates,
including complete remission and partial remission of NC,
SC, C1, and C2 groups were, respectively, 92.1%, 85.4%,
95.0%, and 76.1%. The former 3 groups responded similarly
to treatment to achieve complete remission, whereas signifi-
cantly fewer patients in the C2 group achieved complete
remission versus the other 3 groups. The treatment failure
rate was higher in the C2 group than the C1 group (23.9% vs
5.0%,p = 0.005).

Patients with followup for > 6 months were evaluated for
longterm prognosis. The median followup durations were
similar among patients of NC, SC, and C1 groups, with 30.5,
29, and 29.5 months, respectively. The followup duration of
patients in the C2 group was shorter, with a median of 21.5
months. This was attributed to significantly more patients
experiencing a doubling of SCr (p = 0.003, Figure 1) in the
C2 group. The relapse rates were comparable in NC, SC, Cl1,
and C2 groups.

Independent risk factors for renal outcomes. The independent

longterm prognostic factors with the unfavorable renal
outcome as the endpoint, as well as clinical risk factors for
doubling of SCr or ESRD, were analyzed in Table 4. Clinical
and pathological variables were analyzed separately using a
Cox proportional hazard regression model. The multivariate
analysis revealed that the following clinical variables were
independent risk factors: baseline SCr (with every 1 mg/dl
increase: HR = 1.834, 95% CI 1.465-2.296; p < 0.001) and
hemoglobin (with every 1 g/l increase: HR = 0.970,95% CI
0.947-0.992; p =0.009). The following pathological charac-
teristics were also independent risk factors: percentages of
cellular crescents (with every 1% increase: HR = 1.040,95%
CI 1.015-1.066; p = 0.002), fibrocellular crescents (with
every 1% increase: HR = 1.085, 95% CI 1.013-1.163;
p = 0.020), and severe renal tubular atrophy (HR = 5.348,
95% CI 1.278-22.373; p = 0.022).

In addition, using the Cox model for analysis of ESRD
(Table 5) revealed that the following were independent risk
factors: clinical variables, including baseline SCr (with every
1 mg/dl increase: HR = 1.876, 95% CI 1.447-2.433;
p<0.001) and uPCR (with every 1 g/g increase: HR = 1.141,
95% CI1.038-1.253; p=0.006); and pathological character-
istics, including glomerular sclerosis (with every 1%
increase: HR = 1.040, 95% CI 1.001-1.081; p = 0.045),
cellular crescents (with every 1% increase: HR = 1.041,95%
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Figure 1. Comparisons of doubling SCr or ESRD long term in patients with different ranges and types of crescents. SCr: serum

creatinine; ESRD: endstage renal disease.

CI1.014-1.070; p=0.003), and fibrocellular crescents (with
every 1% increase: HR = 1.104, 95% CI 1.027-1.187;
p <0.007).

DISCUSSION
Crescent formations are common in LN, accounting for
51.5% of patients with LN, according to Zhang, et al®, and
74.5% of patients with proliferative lupus nephritis (PLN) in
our study. Current clinical research on crescents mainly
focused on this range. Chen, er al divided patients with
diffuse PLN into 3 subgroups according to the proportions of
crescents, with 10%—24%, 25-49%, and = 50%9, respec-
tively, and found that although patients with crescents > 50%
presented acute onset and more severe baseline renal
manifestations, the prevalence of chronic renal failure was
comparable to their counterparts with 10-25% crescents. This
probably contributed to their early interference and regular
followup. Because the latter subgroup showed longer SLE
duration, they seldom presented rapid progressive glomeru-
lonephritis and severe symptoms at the very beginning. Thus,
the treatment was always delayed. This indicated the impor-
tance of early intensive immunosuppressive therapy, which
might improve the renal survival rate of patients with
crescents. Zhang, et al grouped patients more precisely
according to crescentic range>. In addition to the correlation
of crescentic percentage and unfavorable renal outcomes,
their research found that patients mainly with segmental
crescents had similar longterm renal outcomes to the patients
showing higher proportions of circumferential crescents>.
In our study, the clinicopathological characteristics of the
C2 group, characterized by > 25% crescents, were in accord
with previous studies®?-!0 as having the most serious renal

injury and worst prognosis. Our study selected patients exclu-
sively with segmental crescents and found this group consti-
tuted 25.5% of the proliferative patients with LN and 34.4%
of patients with crescents. Among all the groups, the SC
group showed high frequency of positive serum anti-dsDNA
antibody. In histopathology, the SC group showed strong
immunofluorescence, especially C1q deposition, which was
significantly stronger than in any other group. Renal Clq
deposition was associated with serum anti-C1q antibody,
which might impede the clearance of apoptotic cells!!.
Prolonged existence of apoptotic cells would trigger or
aggravate SLE!; this is consistent with the results wherein
the SC group had higher frequency of positive serum
anti-dsDNA antibody. Moreover, it was reported that the
persistence of renal C1q deposition rather than its intensity
in the baseline biopsy was associated with poor renal
outcome!2. Therefore, segmental crescents indicated active
impairment in both serology and renal pathology. Proper
intensive immunosuppressive agents should be prescribed
early to prevent further deterioration. In our study, a relatively
high proportion of the patients in the SC group were treated
with methylprednisone pulses, and prednisone combined
with IVC, or with MMF and CNI.

The baseline clinical factors such as high SCr and low
hemoglobin were independent risk factors for the unfavorable
renal outcome of doubling of SCr or ESRD in our study. Of
note, baseline low hemoglobin was a risk factor, possibly
because low hemoglobin correlates with SLE activity and the
formation of substantial crescents. Another explanation may
be attributed to the complication of thrombotic micro-
angiopathy (TMA) that was reported to have poor renal
outcomes!3. Chen, et al suggested that patients with crescents
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Table 4. Cox hazard analysis of clinical risk factors for doubling of SCr or ESRD in patients with proliferative lupus nephritis.

Variables Univariate Multivariate
HR 95% CI p HR 95% CI p
Clinical
Age 0.983 0.953-1.013 0.265
Female/male 3.176 1.414-7.131 0.005 1.561 0.494-4.935 0.448
WBC count, 10%/1 1.146 1.018-1.29 0.024 1.034 0.888-1.205 0.665
Hemoglobin, g/ 0.967 0.949-0.985 <0.001 0.970 0.947-0.992 0.009
Platelet, x 10%/1 0.999 0.994-1.004 0.705
C3, mg/dl 0.993 0.972-1.014 0.500
C4, mg/dl 1.035 0.981-1.093 0.204
Positive anti-dsDNA 0910 0.459-2.002 0.959
uPCR, g/g 1.105 1.306-1.178 0.002 1.086 0.989-1.192 0.084
SCr, mg/dl 1.920 1.613-2.285 <0.001 1.834 1.465-2.296 <0.001
Albumin, g/l 0.935 0.882-0.992 0.027 0.967 0.899-1.040 0.372
Renal pathological characteristics
Glomerular sclerosis, % 1.036 1.012-1.061 0.003 1.031 0.998-1.066 0.065
Segmental crescents, % 1.024 1.000-1.048 0.054
Cellular crescents, % 1.043 1.025-1.060 <0.001 1.040 1.015-1.066 0.002
Fibrous crescents, % 1.285 1.115-1.482 0.001 0.975 0.785-1.210 0.816
Fibrocellular crescents, % 1.116 1.068-1.166 <0.001 1.085 1.013-1.163 0.020
Fibrinoid necrosis 0.684 0.163-2.871 0.603
Mesangial proliferation 0.616
Mild 0.400 0.052-3.100 0.380
Moderate 0.452 0.054-3.778 0.464
Severe 0.672 0.081-5.547 0.712
Podocyte fusion 0.705
Localized 1667 0-4.4 % 108 0.936
Partial 3455 0-9.2 x 108 0.930
Extensive 3423 0-9.1 x 108 0.930
Thrombosis 1.290 0.175-9.489 0.803
Tubulitis 1.568 0.795-3.092 0.194
Tubular atrophy <0.001
Mild 1.945 0.765-4.949 0.162
Moderate 7.045 1.339-37.064 0.021 1.200 0.01-15.739 0.890
Severe 10.854 3.482-33.830 <0.001 5.348 1.278-22.373 0.022
Interstitial infiltration 0314
Mild 1.254 0.430-3.660 0.678
Moderate 1.779 0.501-6.310 0.373
Severe 5019 0.899-28.032 0.066
Interstitial fibrosis 0.102
Mild 1.380 0.556-3.427 0.487
Moderate 3.027 0.395-23.218 0.287
Severe 5.734 1.317-24.963 0.020 0.292 0.045-1.887 0.196
Clq 0.468
Mild 0.308 0.069-1.382 0.124
Moderate 0.609 0.198-1.896 0.392
Severe 0.703 0.228-2.170 0.540

SCr: serum creatinine; ESRD: endstage renal disease; WBC: white blood cell; C3: complement factor 3; uPCR: urine protein creatinine ratio.

ranging 10%-25% seemed prone to malignant hyper-
tension, and thrombotic thrombocytopenic purpura and
hemolytic-uremic syndrome!?. Therefore, in addition to
crescents, particular attention should also be paid to TMA,
and treatment should be prescribed promptly once
diagnosed.

Regarding renal pathological features, it was severe
tubular atrophy, rather than glomerular chronic lesions such
as sclerosis or fibrous crescents, that was the independent risk

factor for worse renal outcomes. One reason is that severe
tubular atrophy reflects severe glomerular damage and inter-
stitial fibrosis'#!>. Meanwhile, the probability of constant
SLE activity in the tubulointerstitial lesion must be
addressed. Yu, et al found that tubulointerstitial lesions of
some patients were aggravated at the second renal biopsy,
although they previously received immunosuppressants such
as prednisone, cyclophosphamide, MMF, leflunomide, and
azathioprine'#. Some research has indicated the involvement

—| Personal non-commercial use only. The Journal of Rheumatology Copyright © 2018. All rights reserved. |—

518

The Journal of Rheumatology 2018; 45:4; doi:10.3899/jrheum.170553

Downloaded on April 9, 2024 from www.jrheum.org


http://www.jrheum.org/

Table 5. Cox hazard analysis of clinical risk factors for ESRD in patients with proliferative lupus nephritis.

Variables Univariate Multivariate
HR 95% CI p HR 95% CI p
Age 0.979 0.942-1.017 0.276
Sex, f/m 3.668 1.410-9.545 0.008 1.867 0.541-6.445 0.323
WBC count, x 10%/1 1.252 1.104-1.421 <0.001 1.104 0.929-1.312 0.261
Hemoglobin, g/l 0.966 0.945-0.988 0.003 0.972 0.943-1.001 0.056
Platelet, x 10%/1 1.003 0.997-1.009 0.705
C3, mg/dl 0.993 0.968-1.019 0.607
C4, mg/dl 1.044 0.981-1.112 0.174
Positive anti-dsDNA 1.364 0.553-3.362 0.5
uPCR, g/g 1.135 1.060-1.216 <0.001 1.141 1.038-1.253 0.006
SCr, mg/dl 2.093 1.705-2.569 <0.001 1.876 1.447-2.433 <0.001
Albumin, g/ 0.937 0.871-1.008 0.079
Renal pathological characteristics
Glomerular sclerosis, % 1.037 1.008-1.067 0.012 1.040 1.001-1.081 0.045
Segmental crescents, % 1.001 0.965-1.039 0.942
Cellular crescents, % 1.044 1.023-1.064 <0.001 1.041 1.014-1.070 0.003
Fibrous crescents, % 1.243 1.024-1.509 0.028 0.846 0.617-1.159 0.298
Fibrocellular crescents, % 1.123 1.069-1.180 <0.001 1.104 1.027-1.187 0.007
Fibrinoid necrosis 0.517 0.069-3.867 0.521
Mesangial proliferation 0453
Mild 0.214 0.026-1.737 0.149
Moderate 0.346 0.040-3.004 0.336
Severe 0.262 0.027-2.584 0.251
Podocyte fusion 0.780
Localized 1929 0.000-1.1 x 100 0.948
Partial 4321 0.000-2.5 x 1010 0.942
Extensive 3024 0.000-1.7 x 1010 0.945
Thrombosis 1.874 0.251-14.022 0.541
Tubulitis 1.816 0.782-4.214 0.165
Tubular atrophy 0.001
Mild 1.159 0.393-3.417 0.789
Moderate 6.746 1.215-37.457 0.029 0.088 7.138-15.739 0.837
Severe 6.326 2.214-31.311 0.002 2212 0.441-11.106 0.335
Interstitial infiltration 0.643
Mild 0.993 0.284-3.473 0.991
Moderate 1.925 0.459-8.065 0.370
Severe 0.000 0.00-0.00 0.979
Interstitial fibrosis 0.772 0.248-2.402 0.655
Clq 0.778
Mild 0.388 0.054-2.756 0.344
Moderate 0.765 0.162-3.609 0.735
Severe 0.813 0.174-3.803 0.792

ESRD: endstage renal disease; WBC: white blood cell; C3: complement factor 3; uPCR: urine protein creatinine ratio; SCr: serum creatinine.

of Toll-like receptors in the interstice injury in LN!6:17-18 and
it is hard to say whether the aforementioned agents were
sufficient. For acute pathological lesions, fibrocellular
crescents had higher HR than cellular crescents for longterm
renal outcomes. The former sometimes resulted from severe
obstruction of Bowman’s capsules and subsequent fibroblast
infiltration!®. Sustained profibrotic process irresponsive to
current immunosuppressive treatment should also be
considered and requires further study.

The risk factors for ESRD were all associated with
glomerular injury, including uPCR and SCr of clinical
variables, as well as glomerular sclerosis, cellular crescents,

and fibrocellular crescents of pathological index. It was inter-
esting that fibrocellular crescents again had higher HR than
cellular crescents. Further research is required to ascertain
whether fibrocellular crescents reflect active profibrotic
process in the glomeruli and to determine the underlying
reasons.

PLN with segmental crescents showed both serological
and pathological activity and should receive appropriate
intense therapy. PLN with crescents > 25% had worse renal
outcomes both in the short and long terms. Proportions of
cellular crescents and fibrocellular crescents were indepen-
dent risk factors for poor renal survival.
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