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ABSTRACT 

 

 Validation of oxford classification in IgA nephropathy with less 
advanced histology in a single center experience 

 

 
 

Dong Ho Shin 
 

Department of Medicine   
The Graduate School, Yonsei University  

 
(Directed by Professor Tae-Hyun Yoo) 

 

 

Background:  

Immunoglobulin A (IgA) nephropathy is the most common cause of primary 

glomerulonephritis in the world. Several grading systems including Haas and 

WHO classification have been used to categorize the pathological grades and 

predict the natural course of disease and were valuable to compare the renal 

outcomes in IgA nephropathy. However, the role of histological grading system 

to predict the renal outcomes in less advanced pathological stage except 

advanced or minimal lesions is still controversial. Oxford classification, new 

grading system in IgA nephropathy, is highly reproducible and has a predictive 

capacity of renal outcomes. The aim of the study was to assess the performance, 
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Oxford classification on the prediction of prognosis in IgA nephropathy patients 

with less advanced renal pathology. 

 

Subjects and methods:  

We collected 319 kidney biopsy samples with Haas subclass II, III and IV and 

histologically and reclassified according to Oxford classification. Based on 

medical records, demographic and clinical data were reviewed retrospectively. 

Study end point was time to a doubling of the baseline serum creatinine levels 

or end stage renal disease (ESRD). The slope of decline of GFR over time was 

calculated by linear regression analysis of serial eGFR measurement for each 

patient.   

 

Results:  

The mean age of study subjects was 33 years, and 56% were female. Of the 

subjects, 127 patients were taking antihypertensive medication and 12 patients 

were treated with immunosuppressive agents at the time of renal biopsy. 

Baseline eGFR and the amount of proteinuria were 89.4±31.7 ml/min/1.73m2 

and 1.44±1.66 g/day, respectively.  

The amount of proteinuria and baseline GFR were significantly associated 

with mesangial hypercellularity and tubule-interstitial lesions in details of 

Oxford classification. In the multivariate linear regression analysis, the decline 
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slope of GFR was associated with mesangial hypercellularity, tubule-interstitial 

lesions, baseline GFR and the amount of proteinuria. During the follow up 

period, 38 (11.9%) subjects were reached to the primary end point. There were 

no significant differences in renal survival rate according to Haas subclass in 

this study. However, tubule-interstitial lesion by Oxford classification was a 

significant risk factor for renal survival after adjustment of demographic data, 

amount of proteinuria, baseline GFR, and hypertension (p<0.05). 

 

Conclusion: 

This study demonstrates that Oxford classification is valuable to predict the 

renal outcome in IgA nephropathy patients with less advanced histology. 
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<본문> 

 

Validation of oxford classification in IgA nephropathy with less 
advanced histology in a single center experience 

 
 Dong Ho Shin 

 
 

Department of Medicine  
The Graduate School, Yonsei University  

 
(Directed by Professor Tae-Hyun Yoo) 

 

 

 

I. INTRODUCTION 

Immunoglobulin A (IgA) nephropathy is the most common cause of primary 

glomerulonephritis in the world. 1 It was initially considered as a benign disease, 

but it is known that 10-30% of the patients progress to end stage renal disease 

requiring renal replacement therapy.2 Several grading systems including Haas3 

and WHO classification4 have been used to categorize the pathological grades 

and predict the natural course of disease and were valuable to compare the renal 

outcomes in IgA nephropathy. 3, 5 However, intermediate pathological stage 

except advance or minimal lesions according to Haas subclass have a still 

ambivalent predictive power for renal outcomes. 6 On the other hand, the 

clinical factors such as the amount of proteinuria, baseline renal function, or 

arterial hypertension, which are not apparently specific to IgA nephropathy, are 

more helpful prognostic factors.7 
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Recently, experts group who were composed of pathologists and nephrologists, 

suggested a new classification for IgA nephropathy, Oxford Classification. This 

classification system is graded by location and severity of lesions in biopsy 

specimens. The lesions included in mesangial and endocapillary proliferation, 

segmental sclerosis, and tubule-interstitial fibrosis. Recent studies showed that 

this histologic classification system in IgA nephropathy was highly reproducible 

and had a predictive capability of renal outcomes independent from clinical risk 

factors. 8  

The aim of this study is to verify the Oxford classification system for the 

expectation of renal outcomes in IgA nephropathy patients with mild to 

moderate histologic severity, which were Haas subclass II, III and IV.   
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II. MATERIALS AND METHODS 

 

1. subjects 

 This is a single-center study with retrospective data collection. A total 558 

patients who were diagnosed as IgA nephropathy from 1993 Jan to 2009 Dec 

were enrolled in this study. Among them, the patients with subclass I and V by 

Haas classification, patients with <18 or >70 years of age, those who had other 

conditions associated with glomerular IgA depositions such as 

Henoch-Schonlein purpura, systemic lupus erythematous, or alcoholic liver 

disease, or those who were advanced CKD (baseline eGFR <15ml/min per 

1.73㎥) were excluded. In addition, patients who had been followed up for less 

than 12 months were excluded. As a result, 319 patients were included in the 

final data analysis. (Figure1.) 
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Figure1. Flow diagram indicating patient recruitment and exclusion 

 

558 IgA nephropathy
patients screened

239 patients excluded
Haas class I : 85
Haas class V: 70

Follow up duration<12 months: 51
eGFR<15ml/min/1.73㎡: 11

Other conditions: 22

319 eligible patients for 
this study

Haas class II
:69

Haas class III
:146

Haas class IV
:104
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2. Clinical data collection 

Based on medical records, demographic and clinical data were reviewed 

retrospectively for age, gender, medical history, medication, the follow up 

duration, time to a doubling of the baseline serum creatinine levels and ESRD, 

and responsiveness to treatment. We collected laboratory data, including those 

for UPCRs(urine protein creatinine ratio), 24 hour urinary protein excretion, 

serum creatinine and BUN in all patients. The estimated glomerular filtration 

rate was calculated using the four-variable Modification of Diet in Renal 

Disease (MDRD) equation.9  

 

3. Pathologic classification  

 Renal biopsy specimens in patients with Haas 3subclass (II-IV) IgA 

nephropathy were collected and reviewed by the same expert kidney pathologist. 

Each specimen were examined and scored by Oxford classification as described 

previously.8 Four pathological features (Mesangial hypercellularity, segmental 

glomerulosclerosis, endocapillary hypercellularity, tubular atrophy/interstitial 

fibrosis) should be listed individually and scored by severity of lesions. 

Histological reclassification and scoring procedure was done blinded to all 

clinical data.  
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4. Study end point 

 Study end point was a doubling of the baseline serum creatinine concentration 

or ESRD needed regular renal replacement therapy. A doubling of serum 

creatinine levels was defined as a sustained, greater than 2-fold increase in 

serum creatinine level in at least three consecutive measurements. 

  Severity of disease progression then was defined in each patient as the slope 

of GFR. The slope was determined in each patient by fitting a straight line 

through at least three calculated creatinine clearance values. To calculate the 

rate of changes of GFR during the follow up, the reduction rate of GFR over 

time was determined using least squares linear regression of GFR on time; this 

was calculated from serial MDRD eGFR. 

 

5. Statistical analysis 

Statistical analysis was performed using SPSS for Windows software, version 

17.0 (SPSS Inc., Chicago, IL, USA). All data were expressed as mean ± SD. To 

compare the difference between groups, Student’s t-test was used for 

continuous variables and chi-square test was used for categorical variables.  

The cumulative renal survival rate was determined by using Kaplan-Meier 

method, and compared by using log-rank test among the groups according to 

Haas or Oxford classification. Multivariate survival analysis was performed by 

Cox proportional hazard models, and the effect of each variable on graft 
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survival rate was expressed as a relative risk with 95% confidence interval. All 

P-values were two-tailed and values less than 0.05 were considered statistically 

significant.  
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III. RESULTS 

 

1. Demographic characteristics of subjects 

Baseline characteristics at the time of renal biopsy are shown in Table 1. The 

mean age was 33 years, and 56% were female. Of the subjects, 127 patients 

were taking antihypertensive medication and 12 patients were treated with 

immunosuppressive agents at the time of renal biopsy. Baseline mean eGFR 

and proteinuria were 89.4±31.7 ml/min/1.73m2 and 1.44±1.66 g/day, 

respectively.  

 

 

 

Table 1. clinical characteristics at the time of biopsy 

Age (years) 33.0 ± 11.8 

Gender (female; n) 179 (56.1%) 

SBP (mmHg) 126.1 ± 16.9 

DBP (mmHg) 78.9 ± 11.8 

MAP (mmHg) 94.6 ± 12.4 

Taking antihypertensive medication (n) 127 (39.8%) 

Treated with RAS blockade (n) 119 (37.4%) 

Treated with immunosuppressive agent (n) 12 (3.8%) 

eGFR (ml/min/1.73m2) 89.4 ± 31.7 

Amount of proteinuria (g/day) 1.4 ± 1.7 

 
SBP; systolic blood pressure, DBP; diastolic blood pressure, MAP; mean 
arterial pressure, RAS; renin-angiotensin system. Values are expressed as mean 
± SD. 
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2. Renal outcomes in study subjects according to HAAS classification 

During the follow up period, 38 of 319 patients (12%) reached the primary 

endpoint defined as a doubling increase in serum creatinine from baseline or 

ESRD. In addition, 21 patients (6.6%) had progressed to ESRD and when 

defined as a doubling increase in SCr from baseline, renal progression occurred 

in 38 of 319 patients (12%). The overall renal survival rates at 5years and 10 

years were 99% and 84% in subclass II, 90% and 85% in subclass III, and 92% 

and 67% in subclass IV. In survival analysis, Haas grading system had no 

significant association with the renal survival rate, although worse tendency for 

renal outcomes in advanced Haas subclass. 
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Figure2. Cumulative renal survival for Haas classification 

There was no association between renal survival and Haas classification 

(P=0.07)  
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3. Clinicopathological correlations according to Oxford classification 

Clinical features at the time of biopsy in study subjects according to Oxford 

classification are summarized in Table 2. The frequency of hypertension and 

use of RAS blocker is significantly higher in M1 and T1 group (patients with 

mesangial hypercellularity and tubule-interstitial fibrosis). Patients with E 1 and 

M1 (endocapillary hypercellularity and mesangial hypercellularity) were likely 

to have been treated with immunosuppressive agents.  
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eGFR and the amount of proteinuria at the time of biopsy were analyzed 

according to Oxford classification. The amount of baseline proteinuria was 

correlated with mesangial hypercellularity, endocapillary hypercellularity, and 

tubular atrophy and interstitial fibrosis. Baseline residual renal function was 

significantly associated with mesangial hypercellularity and tubule-interstitial 

severity at the time of biopsy (Table 3).  

 

Table2. Received treatment in relation to pathological features 

 

Oxford Classification 
RAS 

blockade 
p 

Immuno 
suppressive 

agent 
p 

Mesangial 
hypercellularity 

M0 29.50% <0.01 2.10% 0.01 

M1 53.30% 9.70% 

Endocapillary 
hypercellularity 

E0 36.80% 0.46 4.00% 0.03 

E1 47.40% 21.40% 

Segmental 
glomerulosclerosis 

S0 31.70% 0.24 3.10% 0.52 

S1 39.40% 5.70% 

Tubular 
atrophy/interstitial 
fibrosis 
  

T0 34.30% <0.01 4.50% 0.23 

T1 18.00% 
 

11.10% 
 

 
M0: present in ≤50% of the glomeruli, M1: present in >50% of the glomeruli, 
E0: absent in the glomeruli, E1: present in the glomeruli, S0: absent in the 
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glomeruli, S1: present in the glomeruli, T0: absent in the glomeruli,T1: present 
in the glomeruli. Percentage of patients with each pathological feature receiving 
renin–angiotensin system blockade or immunosuppressive therapy 
Table3. Correlations between Oxford classification and clinical 
features at the time of renal biopsy 
 

Oxford Classification   
GFR 

(ml/min/1.73 ㎡) 
p 

Proteinuria 
(g/day) 

p 

Mesangial  M0 92.7 ± 31.5 <0.01 1.1 ± 1.2 <0.01 

hypercellularity M1 82.7 ± 30.9 2.2 ± 2.1 

Endocapillary  E0 90.3 ± 32 0.07 1.4 ± 1.5 <0.01 

hypercellularity E1 76.5 ± 20.9 2.3 ± 3.3 

Segmental  S0 89.8 ± 31.9 0.92 1.4 ± 1.9 0.92 

glomerulosclerosis S1 89.4 ± 31.7 1.4 ± 1.6 

Tubular atrophy/ T0 91.2 ± 31.5 <0.01 1.3 ± 1.5 0.03 

interstitial fibrosis T1  66.7 ± 26.2 2.8 ± 2.8 

 
GFR: glomerular filtration rate. Means ± stand deviation,  
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4. Decline rate of renal funtion in study subjections according to 

Oxford classification 

  

 During the study period, the overall RRF declined more rapidly in patients 

with mesangial hypercellularity (-5.3±12.1 vs. -9.7±16.4 ml/min/1.73m2 /yr, 

p=0.02) or tubular atrophy and interstitial fibrosis (-6.4±13.8 vs.-13.7±13.6 

ml/min/1.73m2/yr, p=0.03) compared to patients without mesangial or 

tubule-interstitial lesions. There was no significant difference in decline slope of 

GFR according to endocapillary hypercellulity (-6.8±13.9 vs. -8.5±13.8 

ml/min/1.73m2/yr, p=0.61) or segmental glomerulosclerosis (-6.4±13.8 

vs.-7.1±14.4 ml/min/1.73m2/yr, p=0.62), respectively. 

In univariate linear regression analysis, mesangial or tubule-interstitial lesions 

had a significant relationship with the decline rate of eGFR (β =-4.39, p<0.01 or 

-7.29, p=0.02). In addition, decline rate of RRF were significant correlation 

with baseline eGFR (β=-0.22, p<0.01), systolic blood pressure (β=-0.16, 

p<0.01), baseline amount of proteinuria (β=-1.16, p=0.02), and male sex 

(β=-8.54, p<0.01). 

 Multivariate linear regression analysis also showed that the mesangial 

hypercellularity (β=-0.26, p=0.03) and tubular atrophy and interstitial fibrosis 

(β=-6.04, p=0.04) were significantly associated with the reduction rate of even 
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after adjustment for age, gender, baseline RRF, hypertension, and the amount of 

proteinuria (Table 4).  

Table4. Multivariate pathologic determinants of slope among pathological 
features 

 

  Univariate   Multivariate 

Variables  β p    β p 

M1  -4.39 <0.01 -3.39 0.03 

E1  -1.69 0.61 -2.63 0.39 

S1  -0.85 0.64 -0.18 0.91 

T1  -7.29 0.02 -6.04 0.04 

eGFR (ml/min/1.73m2) -0.22 <0.01 -0.18 0.01 

SBP -0.16 <0.01 -0.09 0.04 

Amount of proteinuria -1.16 0.02 -0.72 0.11 

Age 0.33 <0.01 -0.01 0.99 

Male -8.54 <0.01   -3.68 0.01 

 
SBP; systolic blood pressure 
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5. Renal outcomes in study subjects according to Oxford 

classification. 

 

Renal survival curves according to each variable by Oxford classification are 

shown in Figure 3. The Kaplan-Meier plot for primary end point including 

progression of ESRD or doubling creatinine revealed that only T-score of 

pathological variables significantly affected on renal survival. In multivariate 

Cox regression analysis, the tubule-interstitial lesions were still remained as a 

significant risk factor (HR=4.06, 95% CI 1.07-15.24, p=0.04) for renal survival 

after adjustment for amount of proteinuria, baseline eGFR, hypertension, and 

other pathological variables. 
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Figure3. Cumulative renal survival for Oxford classification 
Tubule-interstitial lesion (T) was significantly associated with renal 
outcomes. 
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IV. DISCUSSION 

Oxford classification of IgA nephropathy was highly reproducible and practical 

classification on evidence base. And a recent study showed that new pathological 

classification system, Oxford classification was validated to predict renal 

outcomes.10 Although the severity of arterial hyalinosis was good predictive 

factor, these lesions was poorly reproducible. So, arterial score was left out 

from Oxford classification during develop process. 

 In regard to the histopatholgic finding in IgA nephropathy, there were several 

grading systems including WHO and Haas classification. Previously established 

pathologically grading systems were valuable to predict renal outcomes in IgA 

nephropathy. But, Haas classification focused on glomerular, interstitial lesions 

and severity of each lesion. And, each of variables in Haas subclasses was 

included mesangial hypertrophy, endocapillary hypercellularity, glomerular 

sclerosis, tubular atrophy and interstitial fibrosis. So, there was the complexity 

of a grading system related to the inclusion of both acute and chronic lesions. 

Thus, the potential importance of chronic indices may be masked.11 This study 

shows that Haas subclass III and subclass II are difference in initial clinical 

presentation (data not shown), but there was not statically significant difference 

of clinical outcome among subclass II, subclass III and subclass IV.                       

This study demonstrated that Oxford classification is valuable for prediction of 

prognosis is selected IgA nephropathy population with less advanced renal 
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histology. In addition, present study shows that mesangial hypercellularity is 

significant associated with initial presentation such as baseline the amount of 

proteinuria and need for immunosuppressive treatments. And also mesangial 

hypercellularity may be a lesion more responsive to RAS blockade. And the rate 

of renal function decline was significantly associated with a mesangial 

hypercellularity. On the other hand, tubular atrophy and interstitial fibrosis is 

associated with baseline renal function and a strong, independent predictor of renal 

outcomes in these patients. Certainly others studies have shown that the effect of 

the rennin-angiotensin system is associated with mesangial cell inhibition and 

prevention of renal-function decline in both human and experimental 

glomerulonephritis. 12-13 And other studies that have correlated histological 

changes with rate of loss of renal function or response to immunosuppressive 

therapy, RAS blockade therapy have shown that active glomerular lesions 

(mesangial, endocapillary or extracapillary proliferation, necrosis) are the most 

significant pathological predictive factors.14-16 In renal failure aspect, chronic 

lesion (tubule-interstitial lesions) is very powerful predictive factor11. 

Our study had several potential limitations that should be noted. First, the 

characteristics of study patients were quite heterogenous and IgA nephropathy 

is characterized by its indolent clinical course and various risk factors for renal 

progression were frequently interrelated. Second, because this study is a 

retrospective analysis without a pre-specified hypothesis, we cannot rule out the 
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possibility of residual confounding and selection bias. Third, our study show 

that glomeruloscelrosis is not associated with baseline renal function and renal 

outcome. But, recent study showed that glomeruloscelrosis was independent 

predictors of renal outcome.17 The reason of this difference is that segmental 

glomerulosclerosis in the oxford classification actually comprises at least two 

different lesions. First is focal segmental glomerulosclerosis(FSGS), a separate 

category in the Haas classification of IgA nephropathy. Second are the sequelae 

of segmental proliferative and necrotic lesions. Those with frank FSGS had a 

poor prognosis.18 But, Haas subclass I, V were excluded in this study. So, our 

study didn’t include frank FSGS. At last, the indication for immunosuppressive 

treatment including steroid was not clearly defined and information for 

co-existing medical conditions was not available in the present study.  

Despite these limitations, a major strength of this study is that it is based on a 

relatively large number of patients with long term follow up datasets. Moreover, 

same treatment policy was applied to the patients with IgA nephropathy.  
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V. CONCLUSION 

This study shows that the oxford classification of Ig A nephropathy can 

discriminate active lesion and chronic lesion more than Haas classification. So, 

this classification reliably predicts the risk of disease progression according to 

independent pathologic feature. Although a recent study did not show a 

predictive value of endocapillary lesions, the prevalence of such finding was not 

reported, and potential interaction with immunosuppression was not assessed.17 

Therefore, the information provided by this novel IgA nephropathy 

classification might lead directly to individualized treatment decisions. 

Although these findings are currently insufficient to recommend specific 

treatment recommendations, the information provided by pathologist directs the 

clinician towards the optimal treatment for each patient in the feature.  

 

 

 

 

 

 

 

 

 

 



 

 24   

 

REFERENCES 

1. Maisonneuve P, Agodoa L, Gellert R, Stewart JH, Buccianti G, 

Lowenfels AB, et al. Distribution of primary renal diseases leading 

to end-stage renal failure in the United States, Europe, and 

Australia/New Zealand: results from an international comparative 

study. Am J Kidney Dis 2000;35:157-65. 

2. Radford MG, Jr., Donadio JV, Jr., Bergstralh EJ, Grande JP. 

Predicting renal outcome in IgA nephropathy. J Am Soc Nephrol 

1997;8:199-207. 

3. Haas M. Histologic subclassification of IgA nephropathy: a 

clinicopathologic study of 244 cases. Am J Kidney Dis 

1997;29:829-42. 

4. Weening JJ, D'Agati VD, Schwartz MM, Seshan SV, Alpers CE, 

Appel GB, et al. The classification of glomerulonephritis in 

systemic lupus erythematosus revisited. Kidney Int 

2004;65:521-30. 

5. Sinniah R. IgA mesangial nephropathy: Berger's disease. Am J 

Nephrol 1985;5:73-83. 

6. Bartosik LP, Lajoie G, Sugar L, Cattran DC. Predicting progression 

in IgA nephropathy. Am J Kidney Dis 2001;38:728-35. 

7. Geddes CC, Rauta V, Gronhagen-Riska C, Bartosik LP, Jardine AG, 



 

 25   

 

Ibels LS, et al. A tricontinental view of IgA nephropathy. Nephrol 

Dial Transplant 2003;18:1541-8. 

8. Cattran DC, Coppo R, Cook HT, Feehally J, Roberts IS, Troyanov S, 

et al. The Oxford classification of IgA nephropathy: rationale, 

clinicopathological correlations, and classification. Kidney Int 

2009;76:534-45. 

9. K/DOQI clinical practice guidelines for chronic kidney disease: 

evaluation, classification, and stratification. Am J Kidney Dis 

2002;39:S1-266. 

10. Herzenberg AM, Fogo AB, Reich HN, Troyanov S, Bavbek N, 

Massat AE, et al. Validation of the Oxford classification of IgA 

nephropathy. Kidney Int 2011. 

11. To KF, Choi PC, Szeto CC, Li PK, Tang NL, Leung CB, et al. 

Outcome of IgA nephropathy in adults graded by chronic 

histological lesions. Am J Kidney Dis 2000;35:392-400. 

12. Minutolo R, Balletta MM, Catapano F, Chiodini P, Tirino G, Zamboli 

P, et al. Mesangial hypercellularity predicts antiproteinuric 

response to dual blockade of RAS in primary glomerulonephritis. 

Kidney Int 2006;70:1170-6. 

13. Miyake-Ogawa C, Miyazaki M, Abe K, Harada T, Ozono Y, Sakai H, 

et al. Tissue-specific expression of renin-angiotensin system 



 

 26   

 

components in IgA nephropathy. Am J Nephrol 2005;25:1-12. 

14. Ballardie FW, Roberts IS. Controlled prospective trial of 

prednisolone and cytotoxics in progressive IgA nephropathy. J Am 

Soc Nephrol 2002;13:142-8. 

15. Rekola S, Bergstrand A, Bucht H. IGA nephropathy: a retrospective 

evaluation of prognostic indices in 176 patients. Scand J Urol 

Nephrol 1989;23:37-50. 

16. D'Amico G, Minetti L, Ponticelli C, Fellin G, Ferrario F, Barbiano di 

Belgioioso G, et al. Prognostic indicators in idiopathic IgA 

mesangial nephropathy. Q J Med 1986;59:363-78. 

17. Walsh M, Sar A, Lee D, Yilmaz S, Benediktsson H, Manns B, et al. 

Histopathologic features aid in predicting risk for progression of 

IgA nephropathy. Clin J Am Soc Nephrol 2010;5:425-30. 

18. Hill GS, Nochy D, El Karoui K. Comments on the Oxford 

classification of IgA nephropathy. Kidney Int 2009;76:1207; author 

reply  

 

  



 

 27   

 

ABSTRACT (IN KOREAN) 

 

The oxford classification 에 따른 IgA 환자의 

clincopathology 

 

<지도교수 유태현> 

 

연세대학교 대학원 의학과 

 

신동호 

배경 

IgA 신병증은 일차성 사구체신염의 대표적인 원인 중에 하나이다. 

이 질환은 초기에 병의 진행이 매우 늦어, 양성 질환으로 생각 되었

으나 말기 신부전으로 진행 되는 경우가 10-30%인 것으로 보고 되

었다. 지금까지 IgA 신병증은 Haas 와 WHO classification으로 조직

학적 분류와 예후의 예측 지표로 자주 사용되어왔다. 그러나 Haas 혹

은 WHO분류에서, 중간 단계로 분류된 환자의 예후를 예측하는 데는 

많은 한계를 보여 왔으며, 조직학적인 분류 자체 만으로 많은 제한을 

가지고 있었다. 이러한 문제점을 보완하고자 2004년 새로운 oxford 

classification이 제시 되었다. 본 연구는 Haas classification으로 분

류된 조직을 oxford classification으로 재 분류하여, IgA 신병증 환자
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의 신장기능 악화 정도를 다시 분석하여 oxford classification 의 유

용성을 보고자 하였다. 

 

방법 

Ig A 신 병증 환자 중 Haas classification II~IV 로 분류된 319명을 

oxford classification으로 다시 분류 하였다. 본 연구에 참여한 환자

의 평균 나이는 33세 였으며, 남자는 44%, 여자는 56%이었다. 이 중, 

조직검사 시점에 127명이 고혈압 약을 복용하였고 12명이 면역억제

제를 복용하였다.  조직 검사 시점상의 eGFR 및 단백뇨는 각각 

89.4±31.7 ml/min/1.73m2, 1.44±1.66 g/day 이었다. 본 연구의 종료

시점은 기저 creatinine이 두 배로 증가 하거나 ESRD로 진행된 시점

으로 보았으며, GFR 의 감소 정도는 환자마다 연속적인 eGFR의 회

귀분석을 통하여 계산 하였다. 

 

결과 

단백뇨와 기저 GFR은 oxford classification 에서 mesangial 

hypercellularity 와 tubule-interstitial lesion과 관계가 있었다. 다중

회귀분석에서 GFR의 감소 기울기는 mesangial hypercellularity, 

tubule-interstitial lesion, 기저 GFR 와 단백뇨의 정도와 관계가 있
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었다. 연구기간 동안 21명 (6.6%)이 만성신부전으로, 38명(11.9%)이 

기저 creatinine의 두 배로 증가 하는 신장 악화 소견을 보였다. 한편, 

기존의 Haas 분류 체계로 중간 단계의 집단을 분석 했을 때, 각 단계

에 따른 신장기능의 악화여부 연관성은 없었다. 그러나, oxford 

classification에서 각 지표, 즉 tubular atrophy 와 interstitial 

fibrosis 는 단백뇨의 양, GFR, 혈압, 인구 통계 자료 등을 보정한 후

에도 통계학 적인 의미를 나타냈다.(P<0.05) 

 

결론  

 IgA 의 새로운 분류체계인 oxford classification은 기존의 Haas 

classification 보다 병의 급성 및 만성 진행 상태를 더 잘 구별할 수 

있어 임상적인 소견을 제외 하고 독립적으로 조직 소견 자체 만으로

도 병의 진행 및 예후를 예측 할 수 있었다. 따라서, 앞으로는 각 환

자 신 조직의 oxford classification에 따른, 치료방침을 개별화도 가

능 할 것으로 예측 되며, 이에 대한 전향적인 연구 역시 필요할 것으

로 사료된다. 

---------------------------------------------------------------------------------------- 

핵심되는 말: IgA 신병증, oxford classification, Haas classification,

신 조직 검사 


