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Summary According to extensive autopsy studies,
non-diabetic renal disease seems to be rare in diabe-
tes mellitus, but recent publications suggest a signifi-
cant prevalence of non-diabetic renal disease in non-
insulin-dependent diabetic (NIDDM) patients, espe-
cially in the absence of retinopathy. The purpose of
this study was to evaluate the prevalence of non-dia-
betic renal disease in NIDDM patients in renal biop-
sies from clinical practice, in patients suspected of
having non-diabetic renal disease. In addition we sys-
tematically reviewed the literature. Biopsies were
evaluated at the University Department of Pathol-
ogy, Aarhus, Denmark, but had been collected at sev-
eral departments of nephrology. In total 33 consecu-
tive biopsies were available from 1988-1995 (mean
age of patients: 62 years (range 39-75) (mean known
diabetes duration 8 years (range 1-25); the main clin-
ical reason for a biopsy was proteinuria. Renal func-
tion changes ranged from slight elevation of serum
creatinine to uraemia. In addition 9 original papers,
including our own material 580 patients were exam-
ined. On the basis of careful morphological evaluation
according to international criteria, no patient exhib-
ited an unequivocal sign of non-diabetic glomerular
disease. Two patients had strongly but not completely
convincing evidence of glomerulonephritis. One pa-
tient had some evidence of glomerulonephritis. These

3 patients also exhibited diabetic lesions. One patient
with end-stage renal disease showed evidence of in-
terstitial nephropathy without glomerular lesions.
Thus, in 4 patients evidence of non-diabetic lesions
was found. In the remaining 29 patients typical dif-
fuse (n = 9) or nodular (n = 20) diabetic lesions were
found. Twenty patients showed evidence of diabetic
retinopathy. One of the patients with evidence of
non-diabetic renal disease had simplex retinopathy:.
In the literature a considerable bias exists towards in-
cluding patients with non-diabetic renal disease. In
non-biased materials with proteinuria the prevalence
of non-diabetic renal disease is very similar to our se-
ries. In microalbuminuric patients non-diabetic renal
disease seems to be very rare. It can be concluded
that in our material non-diabetic renal disease is un-
common in NIDDM patients, even if a clinician has
suggested renal disease of other origin. A consider-
able bias towards including non-diabetic renal dis-
ease in NIDDM patients exists in the literature. The
indication for biopsy should be evaluated carefully,
and biopsy should by no means be routinely per-
formed in NIDDM patients with proteinuria. [Dia-
betologia (1996) 39: 1638-1645]
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About 20-40% of patients suffering from diabetes
mellitus eventually develop diabetic renal disease
with characteristic changes in the glomeruli and ves-
sels, during the years progressing toward end stage re-
nal disease. These days fewer may develop advanced
renal disease, due to more active intervention [1]. As
could be expected, diabetic patients may also suffer
from other renal diseases. A large number of renal bi-
opsy studies, mainly case studies, have shown the
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coincidence of diabetes and glomerulonephritis
(GN). On the other hand, autopsy studies have
shown that complicating glomerular disease is rare
[2, 3] and probably does not exceed the prevalence
in the background population. Tubulointerstitial dis-
ease, which is common in the later stages of diabetic
renal disease, has previously been regarded as evi-
dence of complicating chronic pyelonephritis, but, ac-
cording to recent findings, tubular atrophy, interstitial
fibrosis and interstitial mononuclear cell infiltration
are related to vascular changes and are interpreted
as consequences of chronic ischaemia due to the dia-
betic glomerular and vascular changes prominent in
advanced diabetic renal disease [4, 5].

Complicating GN in diabetes has been described
in several reports [6-9], Monga et al. [7] reviewed bi-
opsy studies up to 1989. It is generally presumed that
GN complicating insulin-dependent diabetes
(IDDM) is comparatively rare [10, 11], probably
around 2-3% in unselected cases with proteinuria
and a diabetes duration of more than 10 years (M.
Mauer, personal communication). Recently, it has
been reported that GN may be more common in
non-insulin-dependent diabetes (NIDDM) [11-17];
however, published data are conflicting [18, 19].

The aim of our study is to present a consecutive se-
ries of renal biopsies from patients in Denmark with
NIDDM and to undertake an analysis of the litera-
ture.

The Arhus series

Patients. We identified 33 percutaneous renal biopsies
from 33 patients with a clinical diagnosis of NIDDM
from 1988 to 1995 from the files of the University In-
stitute of Pathology, Arhus, Denmark. All patients
had been referred to a nephrology department. The
indication for biopsy was a clinical presentation that,
in the view of the nephrologist, might indicate pres-
ence of renal disease other than diabetic nephropa-
thy. Patients were classified as having NIDDM ac-
cording to World Health Organization (WHO) crite-
ria [20] by studying case reports. IDDM patients
were not included in this study. Clinical data accord-
ing to the serum creatinine level are shown in Table 1.
Haematuria was found for some of the patients, but
was not listed as an indication for biopsy. Diabetic re-
tinopathy was noted in 20 patients (Table 1). No spe-
cial clinical features distinguished the patients who,
according to the findings in the biopsy, were regarded
as having possible non-diabetic kidney disease.

The biopsies. Preparation for light microscopy (LM)
was performed according to a standard routine proce-
dure [21]. Formalin-fixed percutaneous biopsies were
embedded in paraffin wax and serial sections stained
with silver methenamin-haematoxylin, periodic acid
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Schiff (PAS) haematoxylin, trichrome Masson, hae-
matoxylin and eosin, and alkalic Congo red for amy-
loid. All biopsies contained sections of at least 10
glomeruli.

All biopsies were investigated immunohistochemi-
cally for immunoglobulins G, M, A, complement C3,
fibrinogen and albumin, 19 using immunofluores-
cence microscopy on frozen tissue. In 14 biopsies the
frozen part of the biopsy did not contain glomeruli.
These were investigated immunohistologically with
the peroxidase method on paraffin sections.

Plastic-embedded material from 18 biopsies con-
tained glomeruli which were studied by electron mi-
croscopy (EM).

Diabetic glomerular changes were diagnosed ac-
cording to generally accepted criteria [22] and scored
semiquantitatively on PAS-stained sections in a blin-
ded manner, i.e. without knowledge of the clinical
conditions. Diffuse changes were scored: D1, if there
was a slight; D2, a moderate and D3, a severe widen-
ing of the mesangial matrix without formation of nod-
ules. No biopsy had completely normal glomeruli
(DO0). The score NO indicates no nodules; N1 is the
presence of a few small nodules in some of the glom-
eruli. N2 indicates unequivocal presence of one or
more classic, acellular nodules in many glomeruli
and in biopsies scored N3 large nodules were present
in most glomeruli. In biopsies with N2 and N3 there
was also marked ischaemic sclerosis of the glomeru-
lar tuft. All the biopsies showed arteriolar hyaline
changes to a degree corresponding to diffuse and
nodular glomerulopathy.

Interstitial fibrosis was scored 11, if weak and fo-
cal; 12, if moderate, diffuse and I3 if severe, diffuse.
Tubular atrophy was present to a degree correspond-
ing with the fibrosis and was not scored separately.

Criteria for diagnosis of GN were those of the
WHO classification [23].

Results

Light microscopy. The structural findings are in-
cluded in Table 1 and shown in Table 2. Typical dia-
betic glomerulopathy and arteriolar hyalinosis with-
out evidence of GN or other non-diabetic renal dis-
ease were found in 29 biopsies.

Immunohistology. I1gG in a linear pattern, of weak or
moderate intensity associated with an identical reac-
tion for albumin was present in the glomerular tuft
in many biopsies. This is a well-known unspecific fea-
ture in diabetic glomerulopathy. IgM and C3 in a seg-
mental, focal, granular pattern of weak or moderate
intensity, which has also been reported in uncompli-
cated diabetic nephropathy, were presentin the glom-
eruli in two biopsies. These showed no deposits on
EM. Moderate reactions for IgM and C3 in arterioles,
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Table 1. Characteristics of NIDDM patients who underwent renal biopsy

Patient Age at Known Age at Treatment Proteinuria  Rationale Retino- Semiquantitative diabetic
number  diabetes diabetes biopsy of diabetes (a/l) for biopsy pathy lesion and type of non-
diagnosis duration diabetic renal disease
(serum creatinine < 200 umol/l)
1 52 20 72 Tablet 8.6 Nephrotic - NO, D2, 12
syndrome
2 54 10 64 Tablet - 2.0 Proteinuria S N3, D3, 12
Insulin
3 45 10 55 Tablet 3.0 Proteinuria S NO, D2, 13
4 43 25 68 Tablet 15 Proteinuria - NO, D3, 12
5 45 19 64 Tablet 44 Proteinuria P N2, D3, 13
6 44 4 48 Tablet 8.0 Proteinuria [ N3, D1, 11
7 54 2 56 Tablet 1.0 Proteinuria notdocu- NO, D2, 11
mented Possible IgA GN
8 49 4 53 Tablet 11.0 Nephrotic - N2, D3, 12
syndrome
9 68 3 71 Diet 6.6 Proteinuria S N3, D2, 12
10 55 2 57 Insulin + Proteinuria - NO, D1, 12
11 64 5 69 Tablet 6.1 Proteinuria - NO, D2, 11
12 35 4 39 Tablet 6.0 Proteinuria S N2, D2, 12
Possible membrano
proliferative GN
(serum creatinine 200-500 xmol/l)
13 66 3 69 Tablet 5.0 Proteinura +S N1, D2, 12
14 52 21 73 Tablet 0.1 1 S-crea - N1, D3, 12
15 62 6 68 Tablet + 1 S-crea +S N3, D3, 13
16 49 16 65 Diet + t S-crea +S N3, D2, 13
17 54 4 58 Tablet 15 Proteinuria +S N1, D3, 12
18 34 19 53 Tablet 3.9 Proteinuria +P N3, D3, 11
19 57 1 58 Diet + Proteinuria +P N3, D3, 13
20 53 1 54 Diet 35 Proteinuria - NO, D3, 13
21 50 5 55 Tablet 9 Proteinuria +S NO, D3, 13
22 52 4 56 Tablet 2 Proteinuria +S N3, D1, 13
S-crea 1
23 58 7 65 Tablet Not docu-  S-crea t - N2, D2, 12
mented
24 52 14 66 Tablet + Proteinuria +S N3, D3, 13
(serum creatinine > 500 umol/l)
25 69 6 75 Tablet Uraemia +S N3, D2, 12
26 57 10 67 Tablet - Uraemia - NO, D1, 13
insulin Chron. int. nef.
27 61 2 63 Diet Uraemia +S N3, D3, 13
28 64 2 66 Diet Uraemia - NO, D1, 13
29 57 6 63 Diet Uraemia - NO, D1, 13
Possible cryoglobulin GN
30 50 3 53 Diet Uraemia +S NO, D3, 13
31 64 2 66 Tablet Uraemia +P N3, D3, I3
32 71 4 75 Diet Uraemia - NO, D3, 13
33 41 20 61 Uraemia +S N3, D3, 13

S, simplex; P, proliferative; — no retinopathy; N, nodular glomerular change; D, diffuse glomerular change; 1, interstitial fibrosis

a common phenomenon in hypertension, were seen
in several biopsies.

In summary, only non-specific staining was seen
and this technique did not lead to the unequivocal di-
agnosis of GN in any case.

Electron microscopy. In two biopsies, dense deposits
were seen, patient 7 and patient 29 (Table 1). All the
others showed uncomplicated diabetic glomerular
changes.
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Table 2. Histolggical diagnoses of 33 biopsies from patients
with NIDDM (Arhus series)

Pure diabetic change (nodular) 20
(diffuse) 9
Diabetic change plus possible glomerulonephritis? 3

Chronic interstitial nephritis (idiopathic)
33

20ne possible case of cryoglobulinaemic GN, one possible
IgA GN, (mesangial deposits on EM but no deposits on immu-
nofluorescence microscopy. One biopsy showed membrano-
proliferative glomerulonephritis on LM but no deposits were
seen on EM or immunohistochemistry

Patients with possible non-diabetic disease. One pa-
tient (Table 1, patient 26) had diffuse interstitial fi-
brosis, tubular atrophy and moderate, diffuse mono-
nuclear cell infiltration, which could not be explained
by the diffuse diabetic glomerulopathy which was
very slight. No immunodeposits were seen in the
glomeruli or tubular basement membranes on EM
or immunohistochemistry. The aetiology of this
chronic interstitial nephritis is unknown. Another bi-
opsy (patient 28 Table 1) also had severe fibrosis and
a score of D1, but in this case there was severe hya-
line arteriolosclerosis and 5 of the 10 glomeruli in
the biopsy were totally sclerosed. The remaining
glomeruli had slight diffuse mesangial widening as
well as segmental sclerotic changes of the ischaemic
type. This histology was considered to be entirely
compatible with a late stage of diabetic nephropathy.
The absence of nodules in this case as well as in others
in the group, with severe reduction of renal function,
is not unusual since nodules tend to disappear with
marked glomerular obsolescence [24].

Possible complicating GN together with diabetic
glomerular changes were found in three patients.

Patient 7 (Table 1) had moderate diffuse diabetic
glomerulopathy but no focal or diffuse proliferative
changes by LM. On EM some mesangial regions con-
tained dense deposits but many others were without
abnormal depositions. No deposits were seen on im-
mune peroxidase. We regard this as a possible case
of IgA nephropathy. The patient had slight pro-
teinuria but close to normal renal function.

Patient 29 (Table 1) was a 63-year-old man who had
known diabetes for 6 years. The renal biopsy showed
only slight diffuse diabetic changes but severe glom-
erular sclerosis with focal adhesions and mesangial
proliferation, interstitial fibrosis and tubular atrophy.
At biopsy he was being treated with dialysis and had
proteinuria of 5 g/l as well as microscopic haematuria.
The sedimentation rate was about 100 mm and there
was cryoglobulinaemia. Immunohistochemistry with
the peroxydase technique was negative. On EM scle-
rosing glomerular changes were seen with scattered
mesangial and subendothelial dense deposits which
were not fibrillary, crystalline or otherwise organized.
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The diagnosis was sclerosing GN. At this late stage,
the original type is uncertain, but it was considered
probable that this was a case of cryoglobulinaemic
membranoproliferative GN.

The third patient (Table 1, patient 12) was a 39-
year-old male who had been diabetic for 4 years. At
biopsy he had proteinuria of 6 g/day, and retinopathy.
The renal biopsy showed nodular glomerular chan-
ges, moderate mesangial cell proliferation and on sil-
ver staining peripheral mesangial interposition. Im-
munofluorescence microscopy and EM did not show
immunodeposits. On LM this patient had membrano-
proliferative GN but in the absence of immunodepos-
its, the basis for this diagnosis was not convincing and
it cannot be excluded that the LM changes could be
associated with diabetic glomerulopathy.

Due to the reservations discussed, we have inter-
preted these three cases as possible, but not unques-
tionable GN.

Discussion and analysis of the literature

Many sporadic cases of coexistence of diabetic renal
disease with other renal diseases have been pub-
lished, but only recently have studies been made of
cases of NIDDM in particular. Nine reports of renal
biopsy studies specifically dealing with NIDDM
have been identified [11-19]. The main results are
presented in Tables 3, 4 and 5. A recent population-
based, controlled, cross-sectional study by Wirta
et al. [25] reported on the albumin excretion rate in
296 recently diagnosed, long-term NIDDM patients.
This study is not included in the Tables since a renal
biopsy was only obtained in 16 patients. These biop-
sies showed either normal structure (4 biopsies) or
diffuse diabetic glomerulopathy (12 biopsies) and no
complicating renal disease was found. In a recent
study by Fioretto et al. [18] of 34 microalbuminuric
patients, the authors did not find any case of renal dis-
ease other than diabetes. The results in microalbu-
minuric patients [18, 19, 25, 26] are very consistent:
no evidence of non-diabetic renal disease.

Glomerulonephritis

It appears from Table 3 and 4 that there were great
variations in the results. The rates of GN vary be-
tween 0 and 66 % and those of other complicating re-
nal diseases between 0 and 20 %. These diverging re-
sults could be due to several factors.

Selection criteria. Most of the studies are presenta-
tions of selected series of renal biopsies and were —
as our own — based upon cases identified retrospec-
tively from renal biopsy files of patients suffering
from NIDDM [11-13, 15-17]. The patients were
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Table 3. Reports in the literature of complicating renal disease in NIDDM

Amoah  Suzuki Richards Parving  Klein- Gambara John Olsen Pinel  Fioretto

etal. etal. etal. etal. knecht etal. etal. and etal. etal

[12] [13] [11] [14] etal. [15] [16] [17] Mogensen [19] [18]

1988 1991 1992 1992 1992 1992 1994 1995 1995 1996
n 60 128 46 35 35 52 80 33 30 34
Nodular glomerulopathy 25 8 20 4

47 24 24¢
Diffuse diabetic glomerulopathy 83 20 13 21
No diabetic glomerulopathy 13 20 22 7 10
Glomerulonephritis 16 (27%) 20(16%) 8 (17%) 8(20%) 11(31%) 16(31%) 53 (66%) 3(9%)° O 0
Other renal complications 1(2%) 0 9(20%) O 3(9%) 1(2%)* 10(12%) 1(3%) 02 0°

2 Exclusive ischaemic changes and “chronic pyelonephritis”;

b possible, but uncharacteristic;

¢ 14 biopsies had “atypical” pattern: mild diabetic changes with
disproportionately severe chronic tubulointerstitial and arte-
riolar changes

Table 4. Glomerulonephritis in NIDDM

The studies of Fioretto et al. and Pinel et al. included microal-
buminuric patients only

Amoah Suzuki Richards Parving Klein- Gambara John Olsen All
etal. etal. etal. etal. knecht etal. etal. and authors®
[12] [13] [11] [14] etal. [15] [16] [17] Mogensen
1988 1991 1992 1992 1992 1992 1994 1995

n 60 128 46 35 35 52 80 33 533

Glomerulonephritis 27% 16% 17% 23% 31% 31% 66 % 9%? 25%

Types

— Endocapillary, post-infectious 2 6 14 22

— Membranous 3 7 3 5 2 6 26

— IgA, Schoénlein-Henoch 2 13 1 1 2 6 (D) 26

— Focal proliferative 1 5 2 5 13

— Crescentic, anti-GBM,

rapid progressive 4 1 2 5 12

— Mesangial proliferative 3 4 (D) 8

— Membranoproliferative 1 1 2

— Systemic lupus erythematosus GN 1 1 1 3

— Minimal change 2 4 2 12 20

— Other 1 (D) 3

n with glomerular disease 16 20 8 1 11 16 53 3 135

2 Possible glomerulonephritis
b Pinel et al. and Fioretto et al. reported no cases of glomerulitis

referred to a nephrology department, and in some
reports it was explicitly stated that the biopsies
were made due to the presence of symptoms and
signs which were considered to be caused by dis-
eases other than diabetes. The inclusion criteria
were stated in detail in only one study [17]; pres-
ence of haematuria or nephrotic syndrome, abrupt
proteinuria sometimes in the nephrotic range, rap-
idly progressive or unexpected renal failure (the di-
abetes was, in these cases, detected after the renal
biopsy) with symmetrical kidneys of normal size by
scintigraphy or angiography, but it is probable that
criteria such as these were also used in the other
studies. It is clear that such selection criteria will fa-
vour inclusion of complicating renal disease and
they at least partly explain the high complication
rate in some of these reports. Our own series was
also biased by the inclusion of patients with clinical

signs not completely characteristic of diabetic renal
disease, but nevertheless having a low complication
rate of 9%.

In contrast to these reports, Pinel et al. [19] have
excluded all patients with clinical renal disease other
than the presence of NIDDM and micro- or macroal-
buminuria. It is interesting that this particular study
has no complicating renal disease. The biopsy studies
of Fioretto et al. [18] on microalbuminuric patients,
which included EM and immunofluorescence micros-
copy, were performed on the basis of a research pro-
tocol rather than clinical indications. They found no
cases of any definable renal disease other than diabe-
tes.

The only report based on a cross-sectional, consec-
utive series of unselected patients with NIDDM and
albuminuria (= 300 mg/24 h) is that of Parving et al.
[14] which will be discussed below.
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Table 5. Non-glomerular diseases in NIDDM
Amoah Suzuki Richards Parving Kleinknecht Gambara  John Olsen and
etal. [12] etal.[13] etal. [11] etal. [14] etal. [15] etal. [16] etal.[17] Mogensen
1988 1991 1992 1992 1992 1992 1994 1995

n total 60 128 46 35 35 52 80 33

Non-glomerular diseases

— Amyloidosis 3 1 1 2

— Myeloma 2

— Cortical necrosis 1

— Tubular necrosis 3

— Interstitial nephritis 1 5 1

— Papillary necrosis 2

— Atheroma emboli 1

— Hypertensive change 1

— Sarcoidosis

Total 1 0 9 0 1 10 1

Geographical differences. The most excessive rate of
glomerulitis (Table 2) is that of John et al. [17] which
can be explained as due to the fact that these patients
were from a tropical area (south India) where GN is
said to be particularly common. This applies espe-
cially to acute infectious GN which has become com-
paratively rare in biopsy materials from western
countries.

Criteria for diagnosis of GN. In the report of Parving
et al. [14] four patients were considered to have mini-
mal lesion nephropathy. This term is somewhat am-
biguous, embracing conditions such as minimal
change nephrotic syndrome, isolated proteinuria or
pure haematuria with glomeruli which are normal or
show only minor abnormalities [23]. The patients of
Parving et al. apparently had no nephrotic syndrome
and no haematuria was noted. Normal glomeruli by
LM and no deposits by immunofluorescence or EM
is, however, completely compatible with early dia-
betic glomerulopathy with slight or even moderate al-
buminuria and we cannot accept that these four pa-
tients were suffering from non-diabetic renal disease.
Among four other patients considered to have GN,
one had mesangial widening and some adhesions be-
tween the tuft and the capsule of Bowman. In three
other patients mesangial proliferation was described:;
one with C3 but no immunoglobulins; the other two
had IgA and IgM deposits in the glomerular tuft.
These cases are uncertain since some mesangial hy-
percellularity [27, 28] and adhesions may be part of
the diabetic glomerulopathy. The three cases with a
diagnosis of mesangioproliferative glomerulonephri-
tis were included in the group which were investi-
gated by EM. These biopsies did not contain dense
deposits in the glomeruli [28]. If, however, all the
four patients are accepted as having complicating
GN, but not the four cases with minimal changes, the
prevalence of complicating renal disease, unrelated
to diabetes in this cross-sectional, non-selected mate-
rial, is 4 of 35 (11%). The three cases of GN in our

material are also equivocal, but if these are accepted,
the rate of complicating GN in our material is 9 %.

Other complicating diseases

The spectrum of these diagnoses (Table 5) reflects
well-known (although comparatively rare) complica-
tions of diabetes such as papillary necrosis and ather-
omatous emboli. Other renal diseases (e.g. amyloido-
sis, myeloma) represented are common in the age
range in which NIDDM occurs. It is probable that
these complications are unrelated to the diabetic
state.

Tubulointerstitial changes. It is well-established that
long-term diabetic nephropathy is associated with
prominent interstitial changes consisting of intersti-
tial fibrosis, tubular atrophy and mononuclear cell in-
filtration. Formerly these changes were interpreted as
evidence of complicating chronic pyelonephritis [2].
It appeared, however, that these changes were corre-
lated to the renal microvascular alterations character-
istic of long-term diabetes, and it is now generally
held that they are due to chronic ischaemia [4, 5].
Gambara et al. [16] described a special group of pa-
tients with diabetic renal disease in which the intersti-
tial changes were not clearly correlated with glomer-
ular or vascular lesions. Conceivably such changes
may be due to diabetes but related to pathologies
other than chronic ischaemia, but this is unknown.
The presence in one biopsy of diffuse interstitial fi-
brosis and mononuclear cell infiltration without or
with only weak diabetic nephropathy, as in our case
(patient 26, Table 1), cannot easily be explained by is-
chaemia. If the fibrosis had been due to athero-
sclerotic narrowing of a larger vessel not represented
in the biopsy, glomerular sclerosis or collapse of the
capillary could be expected. We have interpreted
this case as idiopathic chronic interstitial nephritis.
Such cases have also been described in another series
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(Table 5). This disease is rare and probably repre-
sents a coincidence, unrelated to diabetes.

Conclusion

The high rate of non-diabetic, complicating renal dis-
ease in NIDDM which has been reported in several
biopsy series is almost certainly due to selection of
patients with clinical renal disease other than diabetic
nephropathy. The comparatively low complication
rate in the unselected series of Parving et al. (if we
are right in reducing it to about 10% as discussed
above), and even in our own series, consisting of pa-
tients referred to nephrology departments, does not
support the view that NIDDM is associated with a
high rate of non-diabetic renal complications. None
of the studies published up to now permit the conclu-
sion that complicating renal disease is more frequent
than in the background population. In microalbumin-
uric patients, the picture seems clear: non-diabetic
disease is rare. The real complication rate can only
be calculated using a large series of renal biopsies
from non-selected NIDDM patients compared with
a comparable cross-section of non-diabetic patients
and such an investigation may not be ethically accept-
able. However, unselected autopsy studies suggest a
very low prevalence [2, 3].

Our series show (as do many others) that NIDDM
patients — even in a fairly young age-range — may
have advanced glomerulopathy after only a few years
of known duration of diabetes. Clinical proteinuria
and microalbuminuria was seen in 5.6 and 31.2% of
cases in a large series with newly diagnosed NIDDM
in clinical practice in Denmark [29]. It is likely that
this mainly reflects a long period of undiagnosed dia-
betes typical for NIDDM patients [30]. In this study
[29] renal biopsy was not contemplated in the 72 pa-
tients presenting with an albumin/creatinine ratio
corresponding to clinical proteinuria. Their progno-
ses appear, however, to be poor [31] but may, in our
opinion, not be affected by the results of a renal bi-
opsy.

Based on the published literature, we do not agree
with the view proposed by some authors that all pa-
tients with NIDDM and renal impairment should
have a renal biopsy as part of their investigation.
The data of John et al. [17] show that significant clini-
cal renal disease, other than diabetes, was almost al-
ways present in patients with complications. To this
may be added that effective treatment of GN is re-
stricted to a few forms (minimal change nephrotic
syndrome and crescentic GN [32]. It is noteworthy
that none of the eight patients, whom in the study of
Parving et al. [14] were thought to suffer from GN,
needed special therapy.

In our opinion renal biopsy should be performed
in a small group of patients with NIDDM (as well as
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IDDM), such as those manifesting proteinuria in the
nephrotic range at a point during the course of diabe-
tes where this is not expected: with sudden increase in
urinary protein excretion; with rapidly progressive re-
nal failure; or having other nephrologic or urologic
symptoms which would need investigation with renal
biopsy in non-diabetic patients.
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