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Study for Clinical Indicators of Prediction for
Histological Finding of IgA Nephropathy

Byong Mu Haﬁ, M.D., Jin Youl Cho, M.D.
Ko Woon Chuon, M.D. and Mee Kyung Namgoong, M.D.

Department of Pediatrics, Yonsei University Wonju College of Medicine, Wonju, Korea

Purpose : Efforts to predict the clinicopathological outcome of IgA nephropathy have been
made but have yielded conflicting results and have not helped in deciding the appropriate
timing of the renal biopsy. In this study, we reviewed the predictive factors of clinicopatho-
logical outcome for finding out the criteria of renal biopsy timing of IgA nephropathy.
Methods : Forty children diagnosed with biopsy proven IgA nephropathy at Wonju Christian
Hospital were studied retrospectively, based on medical records.

Results : Among 39 patients, 2 children progressed to higher serum creatinine level. One of
them reached to the end stage renal disease within 2 year 7 months. According to WHO
histopathological classification, there were 15 cases of class I, 14 cases of class II, 7 cases
‘of class III, and 3 cases of class IV. In the mild histological classes(class I, II), gross hema-
turia was shown in 23 out of 29 children(P=0.02). In the severe histological classes(class III,
IV), gross hematuria was noted in 4 out of 10(P>0.05). The tubulointerstitial changes were
grade 1 in 24 cases, grade 2 in 4 cases, grade 3 in 8 cases, and grade 4 in 3 cases. With
an increase in the tubulointerstitial grade, the 24 hour urine protein/albumin ratio increased.
Serum creatinine less than 0.79 mg/dL could predict the lower grade(grade 1 and 2) of tubu-
lointerstitial changes. But serum creatinine greater than 1.13 mg/dL could predict the higher
grade(grade 3 and 4) of tubulointerstitial changes. In children with gross hematuria(n=27),
serum creatinine was lower(0.78 vs 1.09 mg/dL, P=0.027), serum IgA was higher(316.3 vs
198.8 mg/dL), and the cases of lower WHO classification(I and II) were more common(23 vs
4, P=0.029) than the children with microscopic hematuria.

Conclusion : Serum creatinine less than 0.79 mg/dL, macroscopic hematuria, and higher 24
hour urine protein/albumin ratio would predict the lower grade glomerulo tubulointerstitial
lesion in IgA nephropathy and could be used as the criteria delaying the renal biopsy. (J
Korean Soc Pediatr Nephrol 2003;7:150-156)
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Fig. 1. Correlation between the grade of tubulo-
interstitial changes and 24 hr urine protein/albu-
min ratio.
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Fig. 2. Correlation between the grade of tubulo-
interstitial changes and the value of serum cre-
atinine.

Table 1. Comparison of Serum Creatinine, Serum
IgA and Histologic Findings between the Grous
with Gross Hematuria and Microscopic Hematuria

Gross  Microscopic
hematuria hematuria
(n=27) (n=12)
Ser(mg/dL) 0.78 1.09
IgA(mg/dL)" 316.3 199.8
WHO classification
Class 1 13 2
Class I 10 4
Class III 3 4
Class IV 1 2
Class V 0 0
Tubulointerstitial changes
Grade [ 20 4
Grade 2 3 1
Grade 3 3 5
Grade 4 1 2
P value <0.05
)& HYH(Table 1).
i &

[gA AHZF9 Wel 7|HAeRE [gA HUHAY
ojfo] wEle] ARFAlY] AT F[O-11],
platelet derived growth factor(PDGF)¢} trans-
forming growth factor beta(TGF-8) 59 A
Aolxtel o) wae] eja AT 7o
o} A53let AL o7

o2

o]

S A=

= =1
A =

i

(o] e
7o A% T

- 152 -



oq IgA /qaﬂZ,] 2 A o]z],i,\-]
Boka, TGF-87) AFTAl A9
Rnoz Az+ste], PDGFS TGF-
747k TgA AHF ofsto

re

X
T

oN
1oy
o

19 > do
o

>
==

&9 Aolg B W, ATANAL TA
Zo| o8} BHHE BYE] Awd

IS x2zpste] b

H

R T A

o>
VT PR TR = R =1

O

L.\igﬁ

I

AMES ICAM ¢
4e FET
IgA AEFY
o Mmzi, s
=@ 91%o] 9
o7 HIHZT
RAERT A A
AR AAA
Wsh 1ol

dukA o w)
Al A=)

ARHen Al o

SERER

o=

POV A ()

g gtaolal Fstrs] 2] ¢ A7 A 25 2003

d £x 2 FHolFa o4ilE & 5 sley, £
AF e AR GHRER DAL BT o] F
o]71 Aol ofo] FTWE F Uth LY 9
of the te ATAEY =8 AFRY 1987
A Nagy Sol[22] w=d IgA AHS A9
A¥E SDS-A 2471 5 3}93% R it 3

o

Zbekdar FAll *ﬂi%ﬂé%%fﬂrE v H A A E
Ryt ok durror 9 Mo A g
gy &4 AAL AA saturation compe-
titiong &3l 01—?01%2123 AbA Ago® 3
wApre] gz @Rule ojab FUsA 29
Aol A o5} ARAF s Atolo] A
#ARE 53] AES receptoro] AFF22ZH A
T4 o @ GHES A8 YoM B 5 A H
tH23-25]. HlE A3 AR BEAEE @
Wiz AL Q#HE F/MAARY, ARAH
Gulmel A9 A0M7HAE AW WellA T &
gz mEAF] A= 568 Tt S7HE
%
|25

o

9

AW oA 2EE 3}"’ stoH26]). AEAEF
o] A9 4= @l-microglobulin®]4t ,6’1—
microglobulin °¢] A% Wolx ZAAFHE 7

ZARBZARAE olF uidA AE A7}
Folxa, AxALARL £4E Bk A%

=

=
AL B F dua gtk 22X Woo Foll[27]
oshd IgA ANHF Bz 608 BEY 2 A
A A¥eE B A 6d F FH
BRI A R Fe WPAFE TAES KIS
o, Awie fF53% Audv)d ¥Hzde 37

b gvta mustgch eekduy AR A8
oA wlxe) ZbxE WA g grrks A
Aol o] BY o 29 AxB 75 o
el Uehe, webd Alxsr)ae S
A v)=E AN Al 715E E_O]T;].j_ = 23
AYPE F Ydvke FAARS] JHAE JRH A g
o & 4 AATH18-30]

Bennett 52[31] IgA A1WEF &3] A B4
277 §4A Hmoe] #HAE dAvEded,

ol

o

|
—
(o))
w
|



2
> ood
a2y

br B
)
2

()
]

(>
0 o

e oy

ol(32), elAtAge) IgA
2% IgA FES} At F
Jtste, [gAS] of#rh golEkn oYl 29
U} 25 IgAd BE7t IgA AdEe] @5t

¥

i)
J}{U_g

off
1
AN
Bl
o
8

g 4 e A ofHzkA BEWEth & A7
ANE IgA FEe 24 2AFE wEHsiA &
ko, K¢t dmt e AF F IgA 9
TR S AL B 7 e 248 4
o] F o & AT B F UMtk Wyatt 5&
[33] A=A AH Hedwe THshdA, 1A
o A2 [gA HFe] dxje] dabH, 22 A
2% dAsA Ferha AdFsi. Hodde
IgAst C39] ¥]&S Tlof(EA IgA/C3) IgA

APZo] o2 Hdslr]E b, Ishiguro

T34 2 Hlge] ¥&FE 457 =FE A

== T

0] o 9.
P =r=]

sgjotelde) Mg 7}
A%H Z77} Qe 29
Jerdta mg
yadolEde) W7t 2ALA
Uebgtt, €% zeolEldo
270

g5l

&

9
i

Y

o
-

=

=

ok

2
2
it
r Lo

lo 4z ox fo ru o
rlj

w0 on

b
off
~

2

LR o B RN

fo o duoeob ofr e (B

oy o
olN i
m_%
e

O
O,
ol
-
e

tiro] dFdtol,

7, Aol 244

7 745l

7ts)o], 447
Ara gt

e = z2Aado] 45

d71E 1

= =

gl

RS A=

d 14099 #xt doteldol 15 mg/
dL o]4& Hel 1 o] HHAR
Mz 399 % 2WelME FFAdotEdol 15
mg/dL ooz Xgsiion Y ¥
ek F 2d 7] B AP
ot WHO &5l W29 class Io] 167
117t 149, class 17} 794, classs IV7F 3%,
class V 0ot ¢ty dmio)A dnAH
Ay FRU) class [# class 119 ®]-&o] 2Jw|)
A EJTHP<0.02). Axdtd 2A4e E73
Hoke ]l grade 1L 247, grade 2F¥ 49
grade 3¥ 8%, grade 4% 3Btk AxBt
Ao
Hlgo] F71et thr=-0.32, P<0.05). ¥
o}E| 27} 0.79 mg/dL °©lskd] ZF4 Al

=
ps|
s

rir el of\

[e]

ofr

, class

p==7%

%



Ao Astgen, A#oledX7} 1.13 mg/dL
Hoh 2 A4S gupzhbguse] Alstyrh 89t

2 dxgolA 83 AdolEldAs dAvHA &
Ha] @ta(0.78 vs 1.09 mg/dL)(P=
0.027), 84 IgA A7} %o (316.3 vs 1988
mg/dL)(P=0.027), class 137} 119 ¥ WHO #
F classg& HHATH23 vs 4)(P=0.029).

d 2 :IgA MHZE @xloA FHAtE

o] 0.79 mg/dL °|3d}, &<tA dx T2 2443
urine protein/albumin B]-&& Hol= 4% A3

AzA 278& HYow o

2AE BolE
o Nzd 47 AVE 1E F Je Ao A

"t

b

1) Berger ], Hinglais N. Intercapillary deposits
of IgA-IgG. J Uro Nephrol 1968;74:694-5.

2) Julian BA, Waldo FB, Rifai A, Mestecky J.
IgA nephropathy,
merulonephritis worldwide. A neglected dis-
ease in the United States? Am ] Med 1988;
84:129-32.

3) Costa RS, Droz D, Noel LH. Longstanding
spontaneous clinical remission and glomeru-

the most common glo-

lar improvement in primary IgA nephrop-
athy. Am J Nephrol 1987;7:440-4.

Hood SA, Velosa JA, Holley KE, Donadio
JV Jr. IgA-IgG nephropathy : predictive in-

4

~

dices of progressive disease. Clin Nephrol
1981;16:55-62.
5) Okada K, Funai M, Kawakami K, Kagami
S, Yano I, Kuroda Y. IgA nephropathy in
Japanese children and adults:a comparative
study of clinicopathological features. Am J
Nephrol 1990;10:191-7.
Ibels LS, Gyory AZ. IgA nephropathy @ anal-
ysis of the natural history, important fac-
tors in the progression of renal disease, and
a reviews of the literature. Medicine(Balti-
more) 1994,73:79-102.
7) Hass M. Histologic subclassification of IgA
nephropathy :a clinicopathologic study of

6

=

gk ol M Aers]x] A 7TA A 2E 20034
244 cases. Am J Kidney Dis 1997;29:829-42.

8) Lee HS, Koh HI, Lee HB, Park HC. IgA
nephropathy in Korea: A morphological and
clinical study. Clin Nephrol 1987;27:131-40.

9) Rifai A :Experimental models for IgA asso-
clated nephritis. Kidney Int 1987;31:1-7.

10) Imasawa T, Nagasawa R, Utsunomiya Y,
Kawamura T, Zhong Y, Makita N, et al
Bone Marrow transplantation attenuates
murine IgA nephropathy : role of a stem cell
disorder. Kidney Int 1999;56:1809-17.

11) Nakamura H, Isaka Y, Tsujie M, Akagi Y,
Sudo T, Ohno N, et al. Electroporatlon me-
diated PDGF receptor IgG chlmera gene
transfer ameliorates expenmenta] glomerulo-
nephritis. Kidney Int 2001;59:2134-45.

12) Niemir ZI, Stein H, Noronha 1L, Andrassy

K, Ritz E, Waldherr R. PDGF and TGF-b

contribute to the natural course of human

IgA glomerulonephritis. Kidney Int 1995;48:

1530-41.

Stein—Qakley AN, Maguire JA, Dowling ],

Perry G, Thomson NM. Altered expression

of fibrogenic growth factors in IgA nephrop-

athy and focal and segmental glomerulos-
~ clerosis. Kidney Int 1997;51:195-204.

14) Ootaka T, Saito T, Soma J, Sato H, Abe
K. Glomerulointerstitial interaction of adhe-

in IgA nephropathy and
membranoproliferative glomerulonephritis.
Am J Kidney Dis 1997;29:843-50.

15) Bogenschutz O, Bohle A, Batz C, Wehr-
mann M, Pressler H, Kendziona H, et al.
IgA nephritis:on the importance of mor-
phological and clinical parameters in the
longterm prognosis of 239 patients. Am J
Nephrol 1990;10:137-47.

16) Magil AB, Ballon HS. IgA nephropathy.
Evaluation of prognostic factors in patients
with moderate disease. Nephron 1987;47:
246-52.

17) Donadio JV, Bergstralh EJ, Offord KP, Hol-
ley KE, Spencer DC. Clinical and histo-
pathologic associations with impaired renal
function in IgA nephropathy. Clin Nephrol
1994;41:65-71.

18) Magil AB. Tubulointerstitial lesions in hu-

13

=

sion molecules

- 185 -



man membranous glomerulonephritis : rela-
tionship to proteinuria. Am J Kidney Dis
1995;25:375-9.

19) Remuzzi G, Ruggenenti P, Benigni A. Un-
derstanding the nature of renal disease pro-
gression. Kidney Int 1997;51:2-15.

20) Remuzzi G, Bertani T. Pathophysiology of

progressive nephropathies. N Engl ] Med

1998;339:1448-56.

D’Amico G. Influence of clinical and histol-

ogical features on actuarial renal survival

in adult patients with idiopathic IgA ne-
phropathy, membranous nephropathy, and
membranoproliferative  glomerulonephritis :

Survey of the recent literature. Am ] Kid-

ney Dis 1992;20:315-23.

22) Nagy J, Miltenyi M, Dobos M, Burger T.

Tubular proteinuria in IgA glomerulonephri-

tis. Clin Nephrol 1987;27776-8.

Park CH, Maack T. Albumin absorption

and catabolism by isolated perfused proxi-

mal convoluted tubules of the rabbit. J Clin

Invest 1984;74:767-77.

Gekle M, Mildenberger S, Freudinger R,

Silbernagi S. Functional characterization of

21)

23)

24)

albumin binding to the apical membrane of

OK cells. Am ] Physiol 1996;271:F286-91.

Brunskill NJ : Mechanism of albumin uptake

by proximal tubular cells. Am J Kidney Dis

2001,;37:S17-S20.

26) Myers BD, Guasch A :Mechanisms of mas-
sive proteinuria. ] Nephrol 1994;7:254-60.

27) Woo KT, Lau YK, Lee GS, Wei SS, Lim
CH : Pattern of proteinuria in IgA nephritis
by SDS-PAGE : Clinical significance. Clin
Nephrol 1991;36:6-11.

28) Bazzi C, Oetrini C, Rizza V, Arrigo G, Bel-
trame A, Pisano L, et al. Urinary excretion
of IgG and alphal-microglobulin predicts
clinical course better than extent of protein-

Am ]

25)

uria in membranous nephropathy.

30)

3D

32)

33)

34)

35)

36)

- 156 -

Kidney Dis 2001;38:240-8.

Bazzi C, Petrini C, Rizza V, Napodano P,
Paparella M, Arrigo G, et al. Fractional ex-
cretion of IgG predicts renal outcome and
response to therapy in primary focal seg-
mental glomerulosclerosis:a pilot study.
Am J Kidney Dis 2003;41:328-35.

Reichert LJM, Koene RAP, Wetzels JFM.
Urinary excretion of B2-microglobulin pre-
dicts renal outcome in patients with idio-
pathic membranous nephropathy. J] Am Soc
Nephrol 1995;6:1666-9.

Bennett WM, Kincaid-Smith P. Macroscopic
hematuria in mesangial IgA nephropathy :
correlation with g'lo-merular crescents and
renal dysfunction. Kidney Int 1983;23:393-
400.

289 IgA AEZ9 Ha3
ska] A 2002;6:5-14.

Wyatt RJ, Emancipator SN, Kon V, Waldo
FB, Donadio ], Grande JP, et al. IgA
nephropathy databank : development of a
system for management of renal biopsy ac-
quired data. Am ] Kidney Dis 1997;29:817-
28

Ishiguro C, Yaguchi Y, Funabiki K, Hori-
koshi S, Shirato I, Tomino Y. Serum IgA/
C3 ratio may predict diagnosis and prog-
nostic grading in patients with IgA ne-
phropathy. Nephron 2002;91:755-8.

Hoy WE, Wang Z, VanBuynder P, Baker
PR, Mathews ]JD. The natural history of
renal disease I Australian Aborigines. Part
I. Changes in albuminuria and glomerular
filtration rate over time. Kidney Int 2001;60:
243-8.

D'Amico G, Imbasciati E, Barbiano DI, Bel-
gioioso G, Bertoli S, Fogazzi G, et al. Idio-
pathic IgA mesangial nephropathy. Clinical
and histological study of 374 patients. Med-
icine(Baltimore) 1985;64:49-60.

A

fud

L ERES



