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The renal outcome of 34 patients with Henoch-
Schönlein purpura nephritis was assessed clinically
and by grading acute and chronic renal lesions us-
ing a system we applied to primary IgA nephropa-
thy. On a median follow-up period of 65 months,
hypertension and the serum levels of creatinine and
proteinuria at the time of renal biopsy were corre-
lated with renal survival. Acute glomerular lesions
including mesangial hypercellularity, endocapillary
proliferation, necrosis, cellular crescents, and leu-
kocytes infiltration were observed, respectively, in
41%, 12%, 50%, 29%, and 32% of the cases. Of these,
only glomerular necrotizing lesion and cellular
crescent were correlated with the renal survival.
Chronic renal lesions based on a grading system
applied to primary IgA nephropathy and assessing
the extent of glomerular sclerosis (glomerular grad-
ing), of tubular loss and interstitial fibrosis (tubulo-
interstitial grading), and of hyaline arteriolosclero-
sis demonstrated correlation between these lesions,
as well as with renal survival. On follow-up, these
chronic renal lesions were predictors of subsequent
clinical events associated with disease progression,
such as impaired renal function, significant protein-
uria, and development of hypertension. Despite
some limitations related to the relatively small size,
this series indicates that distinction of acute and
chronic lesions of Henoch-Schonlein purpura ne-
phritis is important for both the prognosis and
management of patients.
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Despite a good deal of clinical and immunologic
supporting evidence, the possible link between pri-
mary IgA nephropathy and Henoch-Schonlein pur-
pura (HSP) remains controversial, though the
pathogenesis in both conditions is obscure (1– 4).
Both primary IgA nephropathy and HSP share
many clinical and immunologic features, such as an
elevated serum IgA levels or detectable IgA-
containing circulating immune complexes and,
most strikingly, an almost identical renal lesion (3,
5, 6 –10). However, renal disease is clinically iso-
lated in primary IgA nephropathy, whereas in HSP,
multisystem manifestations are most common,
with skin purpura, arthritis, gastrointestinal com-
plications, and renal involvement at rates varying
between 25 to 85% of the patients from the litera-
ture (5, 6, 8, 9, 11, 12). Although most patients with
HSP nephritis generally have a good prognosis,
larger series showed that some of them follow a
chronic progressive course and reach end-stage re-
nal failure (3, 9, 11, 12). Contrary to earlier notions,
the long-term renal outcome was found to be sim-
ilar in children and adults, and HSP nephritis may
lead to chronic renal failure in children (3, 9,
11–13).

Although corticosteroids and cytotoxic drugs
have been shown to be effective in active renal as
well as extrarenal disease in HSP, the significance of
such therapy in long-term renal prognosis remains
undetermined (6 –13). This study examined HSP pa-
tients undergoing renal biopsy for symptomatic re-
nal manifestations, based on the assumption that
such patients may be associated with higher risk to
develop chronic renal failure and may share with
primary IgA nephropathy similar factors in disease
progression (3, 9, 11, 13). The aim of this study is to
determine whether acute and chronic renal lesions
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and the grading system used in primary IgA ne-
phropathy are applicable to HSP nephritis and are
endowed with predictive value about the renal out-
come (14 –16).

MATERIALS AND METHODS

Patient Selection and Clinical Parameters
We reviewed the record of 52 patients with both

the diagnosis of IgA nephropathy and purpura or
HSP from the 2680 renal biopsy cases in our files
from 1984 and on. The selection criteria included
the following: (1) a diagnosis of IgA nephropathy
based on predominant mesangial IgA-containing
immune complexes in immunofluorescent and
electron microscopies, excluding patients with dia-
betes, systemic lupus erythematosus, chronic liver
diseases, and renal allograft (14, 15); (2) a non-
thrombocytopenic purpura, with or without arthri-
tis or gastrointestinal symptoms; (3) a minimum
follow-up of 12 months; and (4) for light micros-
copy, $5 mm of renal cortex, 10 glomeruli, and 3
arterioles. Excluded were three patients who died
within 6 months (of septicemia, severe vasculitis,
and liver failure), two who underwent repeat bi-
opsy, seven who were lost to follow-up, three who
had insufficient biopsy materials, and three with
,12 months of follow-up. Finally, 34 patients were
studied. The clinical features analyzed included sex,
age, serum creatinine, proteinuria, and blood pres-
sure status at the time of renal biopsy. Proteinuria
was graded as 1, 2, and 3, respectively, from 0.4
g/day to 1.0 g/day, .1.0 g/day to 3 g/day, and .3
g/day. Significant proteinuria was referred to when
this exceeded 1 g/day. The serum creatinine was
considered normal for a level ,70 umol/L in chil-
dren and ,120 umol/L in adults. Hypertension was
defined when diastolic and systolic pressures were
respectively equal or .80 and 130 in children and
90 and 140 mm Hg in adults. The same clinical
features were recorded during the follow-up period.
End-stage renal disease was defined as a patient
requiring maintenance dialysis or with a serial se-
rum creatinine .700 umol/L.

Pathology Assessment
The pathology assessment and grading were re-

ported elsewhere (14, 15). In brief, the biopsy sec-
tions were independently scored by two of us
(PCLC, FMML), and the results were correlated by k
values.

The grading of chronic lesions included a glomer-
ular grading (GG), a tubulointerstitial grading (TIG),
and hyaline arteriolosclerosis (HA). In a first step,
each glomerulus of a biopsy was classified into one
of the five following categories: 0% (absence of scle-

rosis), 25% (#25% sclerosis), 50% (26 to 50% scle-
rosis), 75% (51 to 75% sclerosis), or 100% (76 to
100% sclerosis). In a second step, the mean per-
centage of sclerosis per glomerulus was calculated
and classified as GG1 (for ,25% per glomerulus),
GG2 (25% to ,50% per glomerulus), and GG3
(.50% per glomerulus). The tubular atrophy and
interstitial fibrosis in cortex were also estimated in
percentages and were graded as TIG1 (when these
were absent or ,5%), TIG2 (when these were 5% to
,50%), and TIG3 (when these were $50%). HA was
recorded for arteriolar hyaline changes, with or
without smooth muscle hyperplasia (14).

The grading of acute glomerular lesions was done
according to the following criteria: 1) mesangial
hypercellularity with a score of 0, 1, or 2, respec-
tively, for up to three mesangial cells per area, for
four to six cells per area, and for seven or more cells
per area; 2) endocapillary proliferation scored as
absent, involving ,50%, or involving .50% of glo-
meruli; 3) necrosis, assessed by the percentage of
glomeruli affected; 4) cellular crescent, assessed by
the percentage of glomeruli affected; and 5) leuko-
cyte infiltration that was significant for five or more
polymorphonuclears and mononuclears detected
(15).

Statistical Analysis
Statistical analysis was performed using the SPSS

statistical software for Windows, version 8.0. The
Kaplan-Meier univariate analysis for survival func-
tions was used to compare the different histological
grades; the significance of these differences was
determined by the Breslow test for a P value , .05.
Multivariate analysis of the morphologic and clini-
cal parameters was not done because of the small
number of patients studied.

RESULTS

Twenty-one patients were female, and 13 were
male. The ages ranged from 5 to 74 years, with a
mean age of 29; there were 8 pediatric patients (age
,15 yr) and 26 adults. The follow-up period ranged
from 25 to 147 months, with a median follow-up of
65 months. The period between clinical presenta-
tion and the time of renal biopsy ranged from 2 to
71 months, with a median of 7 months. At the time
of renal biopsy, all patients (100%) had microscopic
hematuria, 11 (32%) had gross hematuria, 31 (91%)
patients had proteinuria (.0.3 g/day), 10 (29%) had
significant proteinuria (.1 g/day), 5 (15%) had ne-
phrotic range (.3 g/day), 4 (12%) showed a raised
serum creatinine level, and 6 (18%) were hyperten-
sive. Fourteen patients were treated with steroids,
and 5 of these also received cyclophosphamide or
azathioprine. Of the 34 patients, 3 (9%) reached
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end-stage renal failure at 48, 60, and 60 months,
respectively.

Univariate analysis of the clinical parameters
showed that an elevated serum creatinine level,
significant proteinuria, and hypertension at presen-
tation were correlated with renal survival and with
P values of .0000, .0067, and .0000 (Breslow test),
respectively, whereas nephrotic-range proteinuria,
gross hematuria, steroids therapy with or without
cytotoxic agents, and age and sex of patients were
not predictive of the renal outcome (Table 1). The
elevated serum creatinine, significant proteinuria,
and hypertension at presentation were also predic-
tive of disease progression as reflected by impaired
renal function, persistent significant proteinuria,
and hypertension on follow-up (Table 1). The renal
outcome in this series showed no difference be-
tween treated and untreated patients.

For the acute glomerular lesions, mesangial hy-
percellularity (Fig. 1) was present in 14 (41%), all
with four to six cells per mesangial area. Endocap-
illary proliferation (Fig. 2) was observed in 4 (12%)
cases; all were focal and involved ,50% of glomer-
uli. Segmental necrosis (Fig. 3) was seen in 17 (50%)
cases, affecting 5 to 39% of glomeruli, with a mean
of 18%. Cellular crescents (Figure 4) were identified
in 10 (29%) biopsies, affecting 5 to 31% of glomeruli,
with a mean of 12%. Leukocyte infiltration was seen
in 11 (32%) biopsies. Both necrosis and cellular
crescents, but not the other acute glomerular le-
sions were correlated with renal survival; respec-
tively, these involved P values of .0272 and .0382
(Table 1). However, none of the acute glomerular
lesions correlated with the significant clinical
events, such as impaired renal function, develop-
ment of significant proteinuria, and hypertension
in this series.

Table 1 also depicts the grading and distribution
of the chronic renal lesions. GG1, GG2, and GG3
were observed in, respectively, 26 (76%), 6 (18%),
and 2 (6%) patients (Fig. 5). TIG1, TIG2, and TIG3
were seen in 20 (59%), 13 (38%), and 1 (3%) pa-
tients. HA was present in 6 (18%) patients. These
chronicity-based histological parameters, GG, TIG,
and HA, were all statistically correlated with renal
survival, and P values of .0257, .0011, and .0382,
respectively. On follow-up, GG was predictive of the
development of hypertension but not of impaired
renal function or significant proteinuria. TIG was
predictive of impaired renal function and hyperten-
sion but not of proteinuria. The detection of HA was
predictive of disease progression associated with
impairment of renal function, development of sig-
nificant proteinuria, and hypertension.

The k values for the grading system used ranged
from 0.834 to 1.0 with a P , .0001 for all histological

TABLE 1. P Values in the Correlation of Clinical and Histological Features with Renal Survival, Raised Serum

Creatinine, Significant Proteinuria, and Hypertension

Risk Factors
Grading or

Score, n (%)
Renal

Survival
Impaired Renal

Functiona
Proteinuria

.1 g/da
Development of
Hypertensiona

Serum creatinine .130 umol/Lb 4 (12) .0000 .0000 .0003 .0020
Proteinuria .1 g/dayb 10 (29) .0067 .0007 .0000 .0321
Hypertensionb 6 (18) .0000 .0038 ns .0005
Mesangial hypercellularity 14 (41) ns ns ns ns
Endocapillary proliferation 4 (12) ns ns ns ns
Necrosis 17 (50) .0272 ns ns ns
Crescents 10 (29) .0382 ns ns ns
Leukocyte infiltration 11 (32) ns ns ns ns
Glomerular grading GG1 26 (76)

GG2 6 (18)
GG3 2 (6)

.0257 ns ns .0001

Tubulointerstitial grading TIG1 20 (59)
TIG2 13 (38)
TIG3 1 (3)

.0011 .0012 ns .0031

Hyaline arteriolosclerosis HA2 28 (82)
HA1 6 (18)

.0382 .0002 .0015 .0130

GG, glomerular grading; TIG, tubulointerstitial grading; HA, hyaline arteriosclerosis; ns, nonsignificant.
a Clinical events on follow-up.
b At presentation.

FIGURE 1. Mesangial hypercellularity in all cases was mild,
associated with accentuated mesangial matrix outlined by silver
impregnation. Periodic acid silver methenamine, 3360.
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parameters examined in HSP nephritis and were
similar to the results observed in previous studies in
primary IgA nephropathy (14, 15).

DISCUSSION

The wide variation in the prevalence of renal
involvement in HSP, ranging from 25 to 85% in the
literature, may reflect the different approaches to
renal manifestations and indications for renal bi-
opsy rather than genuine geographical difference
(5, 7–9, 11, 12). However, it is clear that not all
patients with HSP will demonstrate significant re-
nal symptoms or develop nephritis, and it has been
suggested that patients with nephritis may have
distinctive immunologic markers that set them
apart from those without nephritis (4, 7, 12, 17, 18).
Despite its much lower prevalence as compared
with primary IgA nephropathy, some of the patients
with HSP nephritis will unquestionably experience
a slowly progressive course and reach end-stage

renal failure (3, 7–9, 11, 13). Many possible factors
contributing to disease progression and renal fail-
ure in HSP nephritis have been discussed in the
literature, but they remain to be established (3, 5, 7,
8, 11–13). We examined the clinical and morpho-
logic features of HSP patients who underwent bi-
opsy for renal manifestations and assume that
these selected patients carry a higher risk of disease
progression, similar to that of many patients with
primary IgA nephropathy (6, 7–9, 11–13). Our ob-
jective was to determine whether the histological
grading of primary IgA nephropathy can also apply
to HSP nephritis and whether the distinction be-
tween acute and chronic renal lesions can be pre-
dictive of the renal outcome (3, 7, 11, 14).

Of the clinical features examined, the elevated
serum creatinine, significant proteinuria, and hy-
pertension at presentation were significantly corre-
lated with the renal outcome, which not only con-
firms previous observations but also further

FIGURE 2. Endocapillary proliferation was noted in 13% of the cases,
with leukocytic infiltration in this patient. Periodic acid silver
methenamine, 3360.

FIGURE 3. Segmental necrotizing lesions were detected in 50% of the
cases, and they also showed focal distribution. Periodic acid silver
methenamine, 3360.

FIGURE 4. Cellular crescent may occupy a large portion of the
glomerulus (arrows) but remains a focal lesion. Periodic acid silver
methenamine, 3360.

FIGURE 5. Nearly half of this glomerulus is sclerosing with luminal
collapse, probably as a result of a previous necrotizing lesion, as
suggested by the presence of a residual organized crescent (arrows).
Periodic acid silver methenamine, 3360.
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stresses the similarity between HSP nephritis and
primary IgA nephropathy by way of their clinical
prognostic features (3, 7, 9, 11, 13, 14, 16, 19). Fur-
thermore, these same clinical features at presenta-
tion were also correlated with the risk of disease
progression, as determined by the subsequent oc-
currence of clinical events such as impairment of
renal functio and development of significant pro-
teinuria and hypertension on follow-up. Such ob-
servations are also similar to those in primary IgA
nephropathy (15, 16, 19). Although end-stage renal
failure only affected three patients in this series and
is in keeping with the observations in the literature,
such an infrequent outcome remains to be con-
firmed by larger series (3, 8, 10 –13). Therefore, fea-
tures of disease progression such as impaired renal
function, proteinuria, or hypertension constitute
prognostic indicators of practical importance.
Gross hematuria was not associated with an ad-
verse prognosis. Although significant proteinuria at
presentation is an adverse risk factor, it is interest-
ing to note that nephrotic range proteinuria sub-
sided in two of the five patients on follow-up, but
the prognostic significance of nephrotic range pro-
teinuria needs to be assessed by larger series. Al-
though multivariate analysis and the relative prog-
nostic values of clinical and pathologic factors were
not assessed here, it has been suggested that histo-
logical parameters are stronger predictors of renal
survival than clinical features, which have a ten-
dency to fluctuate (9, 11).

Although the clinical importance of acute renal
lesions such as endocapillary proliferation and cel-
lular crescents have been emphasized in HSP ne-
phritis, this semiquantitative series confirmed that
such acute lesions not only affect a minority of
patients but also constitute a focal disease (3, 8,
11–13). For example, cellular crescents were de-
tected in 31% of the cases and, when present, af-
fected not more than 31% of the glomeruli or a
mean of 12% of glomeruli (3, 8, 9, 11). Moreover, of
the acute glomerular lesions examined, only necro-
sis and cellular crescent were found to carry a prog-
nostic significance and to correlate with an adverse
renal outcome. It is possible that therapy may have
altered such glomerular lesions and thus the clini-
cal course or disease progression, but no prospec-
tive studies have yet been reported to confirm such
possibilities (3, 7–9, 11, 13). Although the renal out-
come in this series was not different between
treated and untreated patients, such an apparent
contradiction may be due to selection and possibly
treatment of patients with more severe extrarenal
manifestations.

By univariate analysis, all chronic renal lesions in
HSP, including GG, TIG, and HA, were predictive of
the renal outcome and represent an important
prognostic factor, as in primary IgA nephropathy

(14 –16, 19). However, multivariate analysis cannot
be carried out to assess whether they represent
independent variables of renal survival. These
chronic lesions were also associated with increased
risk of subsequent renal impairment, and with de-
velopment of significant proteinuria and hyperten-
sion. Therefore, in both HSP nephritis and primary
IgA nephropathy, glomerular sclerosis, interstitial
fibrosis, and hyaline arteriolosclerosis not only are
important features predictive of disease progres-
sion but also are, in and of themselves, signs of
disease progression (14 –16, 19). As already noted,
the relatively small cohort did not permit the deter-
mination of independent prognostic factors among
the clinical and morphologic features and repre-
sents a limitation in this study (14). However, we
think the grading system showed informative re-
sults, the significance of which will be enhanced by
longer follow-up of these patients.

From this study, the distinction of acute and
chronic renal lesions appears to be a good and
useful approach to assess the nephritis of HSP, both
for prognosis and management. The detection of
acute lesions such as glomerular necrosis and cel-
lular crescent is clinically significant, as these may
exacerbate and aggravate the course of nephritis
and call for treatment to prevent or to reduce the
risk of renal failure (3, 6, 7, 9, 11). Although, there is
no specific curative therapy for HSP nephritis, the
presence of chronic renal lesions mandates therapy
directed toward the control of hypertension and
significant proteinuria to limit or slow down disease
progression (3, 6, 9, 11–14). Finally, further thera-
peutic trials based on this well-defined histological
grading system need to be conducted.
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Book Review

Cheville NF: Introduction to Veterinary Pathol-
ogy, Second Edition CD-ROM, Ames, IA,
Iowa State University Press, 2001 ($34.95).

Pathology is the key discipline that provides a
bridge from normal anatomy and function to
clinical medicine. For all that the veterinary or
human practitioner does, the fundamental goal
of his or her activity can be summarized as treat-
ing, repairing, removing, or preventing patho-
logic lesions (abnormal anatomy) or processes
(abnormal function). Thus, provision of intelli-
gent and well-planned therapy requires under-
standing of the processes for which the interven-
tion is offered. Textbooks have provided and will
continue to provide the foundation for the study
of pathology, but computer technology now ex-
pands our methods for instruction. The CD-ROM
Introduction to Veterinary Pathology by Norman
Cheville is such an application. The author indi-
cates that the program is intended as a compan-

ion to the associated textbook, and the format of
the disk is designed as such. It provides interac-
tive definitions, annotated photographs, ani-
mated clips, and case material that cover major
pathologic processes. Self-scoring quizzes rein-
force the material. The interactive layers provide
elementary instructional depth only. The mate-
rial does have a few weaknesses, including the
lack of a key word search engine and photo-
graphs of prosectors handling tissues without
protective gloves. Overall, the information is pro-
vided in a clear, understandable format. The
compact disk demonstrates basic veterinary pa-
thology designed for veterinary students, but it
also would be well received by graduate students
in the life sciences who receive little fundamen-
tal training in basic pathology.

David M. Pinson
University of Kansas Medical Center
Kansas City, Kansas
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