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criteria) by blood test, either at our center
or in any other clinic.

Evidence for seasonality was
tested using the test of Kendal and Ord
(3). This is based on ranks, a simple ad-
aptation of the nonparametric analysis of
variance that ranks the figures within each
year from the minimum to the maximum,
from 1 to 12, for the monthly data. The
test for seasonality was applied for the to-
tal group (n = 499) and for men and
women separately. It was also done sepa-
rately for those with age at diagnosis of
^15 years and for those >15 years.

Although slight peaks were ob-
served in January (cold weather) and in
August (rainy season), and a trough in
May (summer), the test for seasonality
showed that the differences between the
months were nonsignificant (x2 = 19.7,
df 11, P - 0.08). Nonsignificant values
were obtained for both sexes and the dif-
ferent age-groups tested separately.

The increased incidence of viral
infections in cooler months has been im-
plicated as a causative factor for the high
incidence of IDDM in European children
in winter. Although the EURODIAB study
showed that seasonality was present in al-
most all populations across Europe, inter-
estingly there was a lack of seasonality in
high-risk populations in Scandinavian
countries (1). Similarly, a study from the
Liguria region in Italy, with a high inci-
dence of IDDM, also reported lack of sig-
nificant differences in seasonal pattern,
probably explained by the fact that there
are many different influences unrelated to
the initial trigger of the disease (4). Is this
true of low-risk populations? A study
from Libya, although it had more cases
during cooler months, failed to show a
significant difference in seasonality (5). It
is possible that both degree of risk of the
population and the geographical location
may be determinants of seasonality. The
lack of wide variations in temperature in
the tropical climate in areas like southern
India may be one of the factors responsi-
ble for the lack of seasonality.
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Lipoprotein(a),
Apolipoprotein(a)
Phenotypes, and
Nephropathy in
NIDDM Patients

The relation between lipoprotein (Lp)
(a) and nephropathy in NIDDM pa-
tients is still controversial. For in-

stance, increased Lp(a) levels in NIDDM
patients with albuminuria relative to
those without have been reported by Jen-
kins et al. (1), although this was chal-
lenged by Nielsen et al. (2), who found
that Lp(a) levels were not significantly dif-
ferent among NIDDM patients with ne-
phropathy, microalbuminuria, or nor-
moalbuminuria, and healthy subjects.
Previous reports involved in this contro-
versy (1-4), however, payed little atten-
tion to the apolipoprotein (apo) (a) phe-
notype, the marker of apo(a) gene length,
which regulates Lp(a) levels. To define the
role of Lp(a) in the development of ne-
phropathy in NIDDM patients, we com-
pared the Lp(a) levels and frequencies of

apo(a) phenotypes in NIDDM patients
with and without nephropathy.

We studied 43 NIDDM patients
with nephropathy and 45 without. Diag-
nosis of diabetic nephropathy was estab-
lished by confirming persistent protein-
uria and the absence of clinical or
laboratory evidence for other kidney or
renal tract disease. Patients with severe
nephropathies, including nephrosis, were
excluded to avoid nonspecific influences
on the lipoprotein metabolism (5). Pa-
tients with severe cardiovascular disease
were not included in the present study.

Fasting serum samples were
stored at — 20°C for up to 4 weeks,
thawed only once, and studied within the
same assay. Serum Lp(a) concentration
was measured by turbidimetric immuno-
assay (International Reagents Corp.,
Kobe, Japan). The within-assay coeffi-
cients of variation for this assay were 6.0%
(16.7 mg/dl), 4.6% (27.7 mg/dl), and
4.8% (56.9 mg/dl). Apo(a) phenotype
was determined using a commercial kit
(Sanwa Chemical Industry, Nagoya, Ja-
pan). Serum concentrations of Lp(a), lip-
ids, and HbAlc were compared using a
Mann-Whitney U test. Sex and frequen-
cies of apo(a) isoforms were compared us-
ing a )C test. Statistical significance was
considered to be P<0.05.

There was no significant differ-
ence between the two groups with respect
to the factors that could possibly affect
Lp(a) metabolism: sex (men/women:
26/17 vs. 21/24, the nephropathy group
vs. the nonnephropathy group; P = 0.62),
age (63 ± 11 vs. 60 ± 11 years,
mean ± SD; P = 0.30), diabetic duration
(9.2 ± 5.3 vs. 7.6 ± 5.1 years; P = 0.16),
HbAlc (7.8 ± 1.4 vs. 8.0 ± 1.5%;
P = 0.77), total cholesterol (192 ± 33 vs.
203 ± 34 mg/dl; P = 0.28), triglyceride
(140 ± 75 vs. 139 ± 84 mg/dl; P = 0.68),
HDL cholesterol (43 ± 12 vs. 47 ± 12 mg/
dl; P = 0.17), and LDL cholesterol
(121 ± 32 vs. 127 ± 31 mg/dl; P = 0.89).
Blood urea nitrogen and creatinine levels
in the nephropathy group were higher
than those in the nonnephropathy group:
24 ± 15 vs. 14 ± 3 mg/dl for blood urea
nitrogen (P < 0.001) and 1.5 ± 1.3 vs.
0.6 ± 0.2 mg/dl for creatinine (P <
0.001). The mean Lp(a) levels were not
different between the two groups:
21.3 ± 14.0 and 20.4 ± 13.1 mg/dl for
the nephropathy group and the nonne-
phropa thy g roup , respect ively
(P = 0.66). As shown in Table 1, Lp(a)
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Table 1—Frequencies of apo(a) phenotypes and plasma Lp(a) levels (mg/dl, mean ± SD)
in MDDM patients with and without nephropathy

Phenotype

B
B/Sl
B/S2
B/S3
B/S4
SI
S1/S2
S1/S3
S1/S4
S2
S2/S3
S2/S4
S3
S3/S4
S4
0

n

1
0
0
1
0
3
0
0
0
5
6
1
9
5
8
4

Nephropathy

%

2.3
0.0
0.0
2.3
0.0
7.0
0.0
0.0
0.0

11.6
14.0
2.3

21.0
11.6
18.6
9.3

Lp(a)

54.7
-
-

81.4
-

31.0 ±4 .6
-
-
-

22.9 ± 6.7
22.3 ± 6.7

11.7
19.0 ± 5.7
16.7 ± 4.3
16.4 ± 7.2
4.4 ± 3.3

n

4
1
0
0
0
2
1
2
0
6
2
0

11
4
7
5

Nonnephropathy

%

8.9
2.2
0.0
0.0
0.0
4.4
2.2
4.4
0.0

13.3
4.4
0.0

24.6
8.9

15.6
11.1

Lp(a)

46.1 ± 4.1
58.1

-
-
-

34.4 ± 5.4
23.7

23.7 ± 9 . 1
-

21.1 ± 7.2
27.4 ± 2.3

-
16.0 ± 5.1
17.7 ±2 .9
11.4 ± 8 . 1
6.0 ± 1.5

Overall difference between apo(a) phenotype frequencies is not statistically significant (P = 0.57). Apo(a)
sb.e varies in the following order; B<SKS2<S3<S4. Type 0 represents null, n = 43 for nephropathy and
4'5 for nonnephropathy.

levels inversely correlated with the apo(a)
sizes in each group, but the apo(a) phe-
notype frequencies were not different be-
tween the two groups (P = 0.57).

The present results seem to favor
the view that Lp(a) is unlikely to play a
significant role in the development of ne-
phropathy in NIDDM patients. In this
preliminary study, however, the presence
of microalbuminuria was not tested in the
nonnephropathy group. Hence, we can
not rule out the possibility that this low-
level loss of protein elevated Lp(a) levels

and modified the result. Further studies
are needed to precisely define the role for
Lp(a) in diabetic nephropathy.
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