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During recent decades, breast cancer incidence has been
increasing in Japan. According to the latest reports from
several cancer registries in Japan, the breast has become the
leading cancer site in female cancer incidence. To analyze the
trend of breast cancer incidence in detail, we summarized
female breast cancer incidence in Miyagi Prefecture, Japan
during 1959-1997, and evaluated the period and cohort ef-
fect on breast cancer incidence using the age-period-cohort
model. Age-specific and age-standardized rates have in-
creased over successive calendar periods. Around 1980, an
accelerated increase in these incidence rates took place, A
full mede! including age, period and cohort was best fitted to
the trend of Incidence. In the model, the effects of period and

" cohort were statistically significant. The nonlinear effect for
cohort indicates an increasing trend, beginning with the co-
hort in 1888-1897, and the nonlinear effect for period
showed a clear increase in risk with calendar period. Further-
mare, the full model including a linear component showed a
steadily upward trend in the cohort effect, Based on our own

- epidemiologic studies previously conducted in Miyagi Prefec-
ture, and other published reports, the cohort effect is lilcely
to be related to the change in prevalence of women with risk
factors such as low parity and insufficient breastfeeding, We
believe that the emergence of the cohort effect Is an impor-
tant finding, although the period effect may also persist. The
significant cohort effect may give a caution for continuous
increase of breast cancer incidence in Japan.
© 2003 Wiley-Liss, Inc.

Key words: age-period-cohort model; breast cancer; cohort effect;
incidence; period effect; risk factor; trend

During the past several decades, trends in cancer incidence have
changed in Japan. Among females, breast cancer incidence has
been continuously increasing. According to the latest reports from
several cancer registries in Japan, the breast has become the
leading cancer site in female cancer incidence.! Figure 1 shows
trends in main cancer sites among females reported by the Miyagi
Prefectural Cancer Registry (MPCR).23 On the other hand, life
‘cycles and behaviors in Japanese women have also largely
changed. Which lifestyle factor may contribute to the increased
‘Tate of female breast cancer attracts great attention. Thus, the trend
in breast cancer incidence is an important public health concern in
Japan.#

Previously, we analyzed the trend in female breast cancer inci-
dence in Miyagi Prefecture, Japan during 1959-1987, and indi-
cated the importance of a period effect.5 At that time, although
studies from the US and Nordic countries have reported significant
cohort effects on breast cancer incidence,®-8 a cohort effect on
incidence has been uncertain in Japan. We concluded that it might
still take some time before the cohort effect emerges.? In our
present study, we updated the incidence rate to 1997 and reeval-
vated the period and cohort effects on breast cancer incidence, A
regression model—an age-period-cohort model—was applied to
disentangle period and cohort effects. We focused on whether a
cohort effect is associated with the updated breast cancer inci-
dence.

MATERIAL AND METHODS
Incidence data

Updated incidence data of female breast cancer were obtained
from the MPCR, Miyagi Prefecture is located in the northern part
of Japan. The MPCR, which was initiated in 1951 and reorganized
in 1959, covers the entire prefecture. Cancer cases are registered
from clinics and hospitals, radiology and pathology departments,
autopsy records, mass screening records and death certificates.
Cancer incidence data since 1959 have been stored and reported.®

The analysis was based on the incidence data for ages 30-79
between 1959 and 1997. In the early period, original incidence
data from the MPCR were stratified by an unequally spaced time
period. Thus, the incidence data have been divided into 9 time
periods (1959-61, 1962- 64, 1965-67, 1968~72, 1973-77, 1978 -
82, 1983-87, 1988-92 and 1993-97). Based on this original data,
we calculated age-specific breast cancer incidence rates for 10
S-year age groups (30-34 to 75-79 years) by period. As a denom-
inator, the population at mid-year of each pericd was used: in
census years, census population, and in noncensus years, popula-
tion estimated by linear interpolation using the censuses was
adopted. To look into the overall trend, direct age standardization
to the world population was also performed. During the 9 time
periods, the percentage of breast cancer cases registered from
death certificates was below 10%. The percentage of cases verified
histopathologically has been increasing (1959, 66.7%; 1997,
91.4%).

Statistical methods

To investigate the effects of age, period and cohort on breast
cancer incidence, age-period-cohort models were used.!°-12 The
statistical method has also been deseribed in our previous study.>
In the analysis, it was assumed that the interval widths for age and
period are equal; therefore, the above original incidence data for
the 9 unequaily spaced time periods was reorganized into 8 5-year
time period groups including 1958, 1958-62, 1963-67, 196872,
1973-77, 1978-82, 1983-87, 19881992 and 1993-1957.10 In
this reorganization, we estimated the number of 1958-62 inci-
dence cases by multiplying the number of 1959-1961 (3-year
period) incidence cases and 5/3. The number of 1963-67 incidence

Grant sponsor; Ministry of Health, Labour and Welfare, Japan,

*Correspondence to: Division of Epidemiology, Miyagi Cancer Center
Research Institute, 47-1 Nodayama, Medeshima-Shiode, Natori, 981-1293,
Japan. Fax: +81-22-381-1168, E-mail: adym@mcc.pref.mivagi.jp

Receijved 7 April 2003; Revised 22 July 2003, 5 September 2003;
Accepted 10 September 2003

DOI 10.1002/jc.11661

Published online 25 November 2003 in Wiley InterScience {www.
interscience. wiley.com).

—285—



MINAMI ET AL.

cases was estimated by multiplying the number of combined
1962~64 and 1965-67 {6-year period) incidence cases and 5/6.
Although not shown in the tables, the MPCR has also reported
incidence rates during 1962-1967. From the reorganized incidence
data, 17 synthetic overlapping birth cohorts (1878-87 to 1958
67) were constructed by combining age and time periods. Thus,
model fitting was based on 10 5-year age groups, 8 5-year time
periods and 17 overlapping birth cohorts of 10 years each.

A general form of the age-period-cohort model is
log(hy) = o + o + 5 + ¥

where N is the rate in a particular category, i.e., Ay = dip/nin
(di: number of breast cancer cases, ny,: person-years) and ¢
represents age effects, m; period effects and v, cohort effects.19-12
To fit the model and estimate the parameters, we used the maxi-
mum likelihood method. The number of breast cancer cases in
each category (numerator of the rate} was assumed to have a

100 ¢

Stomach

— —

10 f

Rate per 100,000

1960 1965 1270 1975 1980 1985 1990 1995

Year

Ficure 1—Trends in age-standardized incidence rates for female
leading cancers in Miyagi Prefecture, Japan, 1959-1997 (standard
population: world population for all ages). The incidence rate of cervix
uteri was calculated based on the corrected number of cases taking into
account the number of part-unspecified uterine cancer cases.

Poisson distribution, and person-years for each category (denom-
inator) were fixed. The person-years were calculated by summing
the population counts in the census year, and those in the noncen-
sus years that were estimated by linear interpolation using the
censuses. The modeling procedure was performed using the GLIM
system.!3 In the GLIM program, the number of breast cancer cases,
dy;x» was specified as the y-variate, Poisson errors with log link and
log(n;;,) as an offset and then the terms of age, period and cohort *
were fitted.’%1% Among these terms, age was entered into all
models,

Usually, the variance in the statistical models is equal to the
mean. However, because there are many potential sources of
variation in population-based data like ours, the variance may be
considerably larger than the mean (overdispersion). Therefore, the
quasi-likelihood approach was applied, and the F-value as shown
below was used for testing the statistical significance of each
term.5.16-18

F = (AGYAdI)/GdF),

where G? and df are the Pearson chi-square and degree of freedom
for the model, respectively, and AG® and Adf the corresponding
changes in the likelihood ratio statistic resulting from a parameter
being dropped from the model.

The fit of different models comgared to the age-model was
judged based on adjusted R2, (adj-R?,).67 This measure indicates
how much of the variability is explained by factors other than age.
For instance, the variability that period contributes is:

Gperldiar
G /df,

Regarding the problem in interpreting parameter estimates from
age-period-cohort models, it is known that the age, period and
cohort are linearly dependent. Ordinarily, it is not possible to
disentangle the linear effects of the 3 terms (nonidentifiability
problem}, Only nonlinear effects for 3 terms can be uniquely
defined,}¢-12.15.19 Thus, we first estimated the nonlinear effects,
The year of diagnosis 1958—62 and year of birth 1918-27 were
taken as referent categories, and log (relative risk) by time period
and birth cohort was calculated, respectively. Furthermore, in case
the cohort effect was significant in the age-period-cohort model,
we attempted to estimate the cohort effect including a linear
component. Here we assumed that the linear period effect is
231-0.10,12.]9

adj-R%, =1 —

RESULTS

Age-specific and age-siandardized incidence rates during
1959-1997

Trends in breast cancer incidence rates during 1959-97 are
shown in Table I. The age-specific rate in each period shows a
unique pattern; the rate stays constant following the reduction at
around age 50-54, near the time of menopause.

TABLE I-BREAST CANCER INCIDENCE RATES BY AGE AND YEAR CF DIAGNOSIS PER 100,000 WOMEN IN MIYAGI PREFECTURE, JAPAN, 1959-1997

Year of diapnosis

Age {years}

195961 196264 1965-67 1963-72 1973-77 1978-82 1983-87 1988-92 199397
30-34 11.1 10.5 11.7 5.6 14.0 12.5 17.8 17.8 167
35-3%9 20.2 214 28.1 16.1 15.6 356 44.3 44.6 393
40-44 336 29.6 40.8 32.1 38.9 59.6 732 77.9 787
45-49 43.9 37.9 39.7 43.9 543 74.8 82.0 110.4 119.6
50-54 34.5 2179 37.4 39.1 57.6 60.7 75.7 81.3 93.6
55-59 232 234 365 40.2 40.3 57.1 69.4 71.2 87.6
60-64 324 18.8 354 43.9 41.5 62.6 70.7 78.1 8338
65-69 16.0 224 16.9 347 50.8 52.8 71.7 84.3 87.3
70-74 313 15.9 331 229 547 51.9 63.6 84.1 §7.7
75-79 236 22.0 111 15.0 327 36.1 56.6 72.2 65.9
TASR! 27.5 23.8 30.8 20.8 38.8 50.6 62.4 70.4 74.0

'TASR, Truncated age-standardized incidence rate (direct age-standardization to the world poputation).
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Age-specific and age-standardized rates have been continuously
increasing since 1973, although the rate of increase was moderate
during the earlier part of the period (1959-72), During the obser-
vation period, the age-standardized incidence rate increased 2.7
times.

Age-period-cohort model

The model fit to the breast cancer incidence is shown in Table
IL. First, we made a model containing a drift term.!! However, this
model gave a lower value for adj-R?, (0.88), and therefore was not
adequate to describe the trend of incidence. Thus, we decided to
consider an age-period, age-cohort and age-period-cohort model.
Because the age-period-cohort modeling revealed some overdis-
persion in the submodel] and full model, the effect of each term was
evaluated based on the F-test, taking the value of adj-R®, into
consideration.

While addition of the period to an age-cohort model gave a
highly significant result (p = 0.00013), the addition of the cohort
to an age-period model was also statistically significant (p =
0.0299). Furthermore, although the value of adj-R?, in the age-
period model was larger than in the age-cohort model, the value of
adj-R?, in the full mode] was larger than these submodels. We
considered the fit of the full mode! to be better than the age-period
and age-cohort models. Finally, the full model was used for
summary description, which indicated that both the cohort and
period effects might be associated with breast cancer incidence.

Figure 2 shows the nonlinear effects of peried and cohort that
were estimated by the full model. The relative risks by period
effect steadily increased after 1968. The relative risks by birth
cohort suggest an increasing trend, beginning with the cohort in
1888-1897.

Constdering that the emergence of a cohort effect was an im-
portant phenomenon, we atternpted to estimate the cohort effect
including a Jinear component, assuming the zero slope of the
period effect. Figure 3 shows the cohort effect estimated by this
approach. The slope is smooth compared to Figure 2. The graph
clearly indicates a steadily upward trend in the cohort effect since
1888.

DISCUSSION

The analysis of the 1959-1997 data from the Cancer Registry of
Miyagi Prefecture, Japan revealed significant effects of period and
cohort on female breast cancer incidence. In our previous analysis
of the 19591987 data, although a significant period effect has
been observed, the cohort effect has been unclear.® In this updated
analysis, a cohort effect turned out to be significant. Around 1980,
an accelerated increase in age-standardized incidence rates took
place. Thus, addition of subsequent 10-year incidence data might
make the cohort effect clear.

‘We compared the graph for the nonlinear period and cohort
effects in the updated analysis with the previous one. Although the
shape of the graph for the period effect has hardly changed, the
graph for the nonlinear cohort effect in the updated analysis clearly
showed an increasing trend by birth cohort. More recent genera-
tions may be exposed to a higher risk of breast cancer throughout

their lifetime. To further investigate the cohort effect, we at-
tempted to estimate the full cohort effect, including a linear com-
ponent based on the assumption that the linear period effect has a
zero slope. Although there is a possibility that the cohort etfect
including a linear component may be distorted by the true period
slope, the graph for the full cohort effect is smooth and informa-
tive.1012 According to the full cohort effect, the upward trend in
the cohort effect became clearer.

Epidemiologic studies of breast cancer have identified several
risk factors. It is well known that reproductive factors are associ-
ated with the risk of breast cancer.2-22 The unique pattern of
age-specific rate shown in Table I, which has been called the
Clemmesen’s hook phenomenon, also snggests the importance of
reproductive factors in the etiology of breast cancer. Our present
findings on period and cohort effects may be due to changes in the
prevalence of these risk factors. Also, the change in diagnostic
procedures and the introduction of cancer screening may impact
the trend in incidence.?* Based on our own epidemiologic studies
previously conducted in Miyagi Prefecture?? and other published
reports, we explored possible factors explaining the present period
and cohort effects.

Table III presented risk factors selected from the review of
previous studies?0-2124 and our previous case-control study.?2 The
case-control study is the only one that revealed risk factors for
breast cancer in the population of Miyagi Prefecture. These risk
factors indicate that women with late age at first birth or low parity
are at a higher risk of breast cancer and that insufficient breast-
feeding may be associated with the risk of breast cancer. Further--
more, it is suggested that women with early age at menarche may
be at a higher risk, although the linear association with age at
menarche was unclear in Miyagi Prefecture. First, we compared
the cohort effect in our present study to the change in prevalence
of these risk factors listed. The upper part of Table IV shows the
trends in reproductive factors by birth year among women aged
40-64 as of 1990 in Miyagi Prefecture 2’ Although data presented
in the table are limited to women with a birth year in 1926-1951,
the trends in several reproductive factors are likely to parallel the
birth cohort effect. Among them, parity number was a convincing
risk factor in our case-control study, so the decrease of parity
number in the recent generation may be related to the emergence
of the cohort effect. The decrease in age at menarche is also likely
to be related to the cohort effect. However, the most striking
finding presented in Table IV is that the pefcentage of women
choosing “breasifeeding only” has been rapidly declining. In other
words, bottle feeding of milk has become widespread. Although
the association with total lactation period was unclear in our
case-control study, we considered that insufficient breastfeeding
might be associated with the risk of breast cancer.2? The decrease
of both women choosing *‘breastfeeding only” and children breast-
fed (parity number) suggests that a large proportion of the cohort
effect may be auributed to insufficient breastfeeding. Although
most studies in developed countries have reported a weak associ-
ation of breastfeeding with breast cancer risk at the individual
level, insufficient breastfeeding might impact breast cancer inci-
dence as a whole 2627 The comparison between the change in
infant feeding method during the past several generations and the

TABLE II-SUMMARY STATISTICS FOR AGE-PERIOD-COHORT MODELS OF FEMALE BREAST CANCER, YEAR 1958-1997, 'AGED 30-79 YEARS

. Residual Change?
Terms in model F-1est adj-R?,
af (< Adf AG*
Age 70 1,534.80
Age+drift 69 181.92 0.88
Age+period (AP) 63 120.07 15 47.00 2.06° 0.91
Age+cohort (AC) 54 126.35 6 53.27 5.834 0.89
Age+period +cohert (APC) 48 73.07 0.93

!Original incidence data for the 9 unequally spaced time periods during 1959-1997 was reorganized into § five-year time period groups
including 1958. The method for editing this data is described in Material and Methods ~*Comparisons between submodels and APC model —2AP

vs. APC, p = 0.0299, ~*AC vs. APC, p = 0.00013.
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trend in breast cancer incidence may provide an important clue for
clarifying the etiology of breast cancer,

- Besides the reproductive factors mentioned above, some -
known factors may also be related to the cohort effect, We should
consider the role of exogenous hormones such as oral contracep-
tives.2? However, the Japanese government did not allow oral
contraceptive use until 1998, Furthermore, the current or former
usage rate of exogenous hormone among women aged 40-64 in
Miyagi Prefecture was estimated to be 13.4% in 1990.2° The effect
of exogenous hormone on breast cancer incidence seems to be
trivial in Japan.

In Table IV, body length and data including dietary intake from
published reports2¢3! are also presented. The dietary data are from
a cross-sectional national survey.?® Body lengih has been increas-

ing in recent generations, and intake of nutrients such as protein

and fat has considerably changed during the past several decades.
Previously, based on the suggestion given by Willett,2432 we
hypothesized the relation of dietary intake with the trend in breast
cancer incidence to be as follows: dietary habits might influence
growth at an early age and endocrine events in life, and promote
the cohort effect in the future.s In our present study, the cohort
effect on breast cancer incidence became clear, corroborating this
hypothesis. Although we could not obtain dietary data from the
distant past, it is possible that the drastic change in nutrient intakes
since the end of World War 1I, especially the increase in energy
and protein intake, might have produced the increase in average
body length. Some Japanese studies have also indicated the asso-
ciation of body length with the risk of postmenopausal breast
cancer.3? Although the associations between diet and breast cancer
risk at the individual level are not fully investigated in Japanese
population, @25 ecologic studies such as our study, i.e., long-term
simultanecus observations of dietary habits and breast cancer
incidence, may be a useful method for clarifying the role of dietary
intake in breast cancer development.

Although we have emphasized the emergence of the cohort
effect, factors related to the period effect also merit discussion.
Statistical testing suggests that the period effect may be still
stronger than the cohort effect. First, the relation between the
period effect and increased diagnostic activities should be consid-
ered. In Japan, mammography was introduced in the 1960s and
spread gradually. It is likely that the improvement in diagnostic
instruments enhanced the period effect. Moreover, the introduction
of screening programs may be related to the period effect. How-
ever, the participation rate in the screening has been low, as shown
in Table IV 3! and the impact of screening is likely to be small.
Second, some other lifestyle factors may also be related to the
period effect. In particular, the drastic change in nutrient intake
may have contributed not only to the cohort effect but also to the
period effect. Recent studies showed an association between high
body mass index (BMI) and the increased risk of postmenopausal
breast cancer.33.35 Higher intake of calories or fat after World War
11, as shown in Table IV, may have lead to the increase of obese
women, which may have consequently increased postmenopausal
breast cancer incidence. Although we could not obtain detailed
data showing the relation of dietary intake and the BMI, it is likely
that the change in dietary intake may partly explain the period
effect,
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TARLE II-RISK FACTORS FOR BREAST CANCER AND EVIDENCE FROM A CASE-CONTROL STUDY CONDUCTED IN MIYAG! PREFECTURE, JAPAN!

High risk

Evidence in Miyagi Prefecture?

Early age at menarche
Late age at first birth
Low parity

Insufficient breastfeeding

Tallness =
Obesity -

Women with onset of menstruation at or after 16 years had a lower risk of breast cancer.
Wormnen who gave birth to their first child at or after 30 years had a higher risk of breast cancer.
With increasing parity number, the risk of breast cancer decreased.

Lactation for the last child reduced the risk of breast cancer. (The association with total
alactation period is unknown.)

IRisk factors were defined from the review of previous studies.20-21-24 Factars which are considered to be related to the peried and cohort effect -

were selected.—2Abstracted from reference 22—, no data.

TABLE 1V - TRENDS IN PREVALENCE OF RISK FACTORS AND OTHER RELATED FACTORS FCR BREAST CANCER

Year of birth
Factor
1926 1931 1936 1941 1946 1951
Data from the baseline survey of the Miyagi Cancer Study, 1990 :
Mean age at menarche (years) 157 - 15.9 15.0 14.6 14.0 13.6
Age at menarche =16 (%) 502 547 307 189 104 59
Mean age at first birth (years) 245 243 244 243 24.1 24.0
Age at first birth =30 (%) 7.8 6.4 4.9 4.9 52 7.6
Mean parity number 32 2.7 25 24 24 24
Nulliparous women (%) 2.0 1.4 29 2.7 3.0 34
Parity number =3 (%) 68.4 51.9 45.6 431 410 441
Women choosing “breastfeeding only” (%) 74.3 64.4 41.7 327 19.8 14.8
Mean body length (cm) 150.2 151.0 1523 152.6 154.0 154.7
Calendar year
Facior
1950 1955 1960 1965 1970 1575 1980 1985 1990 1995
Data from published reports
Nutrient intake per capita per day?
Energy (Kcal) 2008 2,004 2006 2,18 2210 2226 2,119 2,088 2,026 2,042
Protetn (g) 68.0 69.7 69.7 713 7.6 81.0 787 79.0 78.7 81.5
Fat (g) 18.0 203 24.7 360 46.5 55.2 55.6 56.9 56.9 59.9
Carbohydrate (g) 4180 411.0 3988 3842 3683 3350 3090 2980 287.0 . 280.0
Participation rate in breast cancer screening program (%)
34 4.8 7.1 7.6

YData are from reference 23, Baseline data obtained from 24,769 women ageﬁ 40-64.as of 1990 was analyzed.~*Data from the annual report
of the cross-sectional national survey®, Nutrient intake for 1950 is estimated by the Standard Table of Food Composition in Japan, 1st edition,
for 1955-1960 by the 2nd edition, for 1965-1970 by the 3rd edition and for 1975-1995 by the 4th edition, respectively—"Data in Miyagi

Prefecture.?!

We consider that the significant cohort effect obtained in our
present study is an important finding, although a strong period
effect may persist. The emergence of a cohort effect may give
caution for a continuous increase in breast cancer incidence. For
instance, the total fertility rate is continucusly declining in Japan:
1.76 in 1985 and 1.36 in 2000.26 It is possible that such a change
in reproductive behavior may lead to a further increase in breast
cancer incidence,

In summary, our present analysis of breast cancer incidence
updated to 1997 showed the emergence of a birth cohort effect.

The period effect was also significant in the analysis. These period
and cohort effects may be due to the changes in the prevalence of
risk factors for breast cancer. Our present findings suggest that
breast cancer incidence may continuously increase in future.
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The point of no return during the course of IgA nephropathy

Mitsuriiro YOSHIMURA,' Axinors HARA,' Taxuvukr [SE,! Hirosur KIDA,'Hisao SASAKI,:
Takasu1 WADA, Hitosui YOKOYAMA' and Ken-lcar YAMADA?

"Department of Internal Medicine, *Division of Clinical Research of Kanaxawa National Hospital,
‘Division of Blood Purification, Kanazawa University, *Division of Clinical Research,

Sakura National Hospital, Japan

BACKGROUND

In 1993, D’Amico et al. reported seven patients followed
a benign clinical course for 50 months or more but sud-
denly developed end-stage renal failure (ESRF) when the
level of serum creatinine exceeded 2.5 mg/dL. Scholl
etal in 1999 described no remissions were observed in
22 progressive patients after exceeding 3.0 mg/dL creat-
inine. Hypertension and angiotensin-converting enzyme
inhibitor (ACEi) treatment did not affect the course.

AIM/PATIENTS

We investigated the existence of a so-called ‘point of no
recurn’ during the course of IgA nephropathy (IgAN); if
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serum creatinine exceeds the point, the renal function
follows an irreversibly progressive course.

Nine hundreds and five patients of [gAN followed for
longer than 8 years were divided into three groups
regarding to the course of serum creatinine (Fig. 1).

RESULTS

In 732 patients (89%), serum creatinine did not exceed
1.3 mg/dL (stable forms). In 22 patients {29), serum cre-
atinine exceeded 1.3 mg/dL and was stabilized below
2.0 mg/dL during 5-15 years (burn-out forms) (Fig. 2).
In 151 patients (17%), serum creatinine exceeded
2.0 mg/dL and then steadily increased in the rate of more
than 0.05 mg/dL a year (progressive forms),

Progressive
forms {(N=151)

A

_, Burn-out
forms (N=22)

penesdd

L3530 2

>Stable forms
{N=732)

Time atter onset

Fig. 1 Schematic graphs for the three forms of serum creatinine.
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Fig. 2 Serum creatinine courses in burn-out forms (n = 22).

In patients with burn-out forms, 24 h-urinary protein
excretion at the first visit and the last follow-up time was
1.1+ 0.2 g and 0.6 0.3 g, and serum creatinine was
.1z 02 mg/dL and 1.5% 0.2 mg/dL, respectively.
Nepative urinary occult blood reaction was observed
in 17 patienrs and mild microscopic haematuria (RBC
< 0—4/vf} in other five patients. Active renal lesions such
as cellular crescent and glomerular  hypercellularity
observed at the first biopsy were completely disappeared
at the follow-up biopsy performed on the bum-out
18 patients.

Five patients of the burn-out form had been treated
with corticosteraid, seven with antiplarelet drugs, and
nine with ACEL.

In 151 patients with progressive forms, 12 patients
considered to he a bum-out state with a negative urinary
occult blood and scarred renal lesions proven by renal
biopsies (hurn-vue type progressor). Mean daily urinary
protein excretion was 0.6 g in the burn-out form and

Years after anset

1.7 ¢ in the burn-out type progressor, and ACEi trear-
ment was less frequent in the latter in which the time
required for an increase from 2.0 mgldL to 6.0 mg/dL
serum creatinine ranged from 18 to 59 months. Four of
12 patients in burn-out type progressor treated with

ACEi revealed slower decline in 1/Cr than the others
(Fig. 3).

CONCLUSION

Qur study confirmed thae in IgAN a ‘point of no return!’
existed at the serum level of 2.0 mg/dL. It was lower com-
pared to the level of reported in two previous papers. The
lowering may be due to the fonger follow-up periad in
our study. Even if serum creatinine exceeded to this
point, ACEi could double a timespan of increase in
serum creatinine from 2.0 to 6.0 mg/dL in the patients of
burn-out progressor.
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