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Letter to the editor 

Prognostic value of urinary albumin 
concentration in diabetic patients surviving 
the first 5 years after assessment 

Dear Sir, 
Damsgaard et al. [1] suggest that urinary albumin excretion 
rate is a short-term predictor of mortMity which is of no prog- 
nostic value after 5 years follow-up. We have examined this hy- 
pothesis in a population-based cohort of 236 non-insulin-de- 
pendent diabetic patients. Details of the cohort have previous- 
ly been published elsewhere [2] and, over a period of 7-8 years 
during which 87 deaths occurred, an elevated random daytime 
urinary albumin concentration (UAC 40-200 mg/1) was a 
strong independent predictor of mortality. We have extended 
the follow-up period up to 31 December 1992 to include a to- 
tal of 128 deaths, and now report the effect of removing from 
the analysis all the patients who died during the first 5 years 
follow-up. 

An age-stratified log rank test was performed to assess the 
association between each variable and survival for the ex- 
tended follow-up period. After a median follow-up period of 
9.4 years, significant predictors of mortality were duration of 
diabetes (p = 0.026), HbA~ (p = 0.006), intermittent claudica- 
tion (p = 0.017), lens opacity (p < 0.001), more severe retinopa- 
thy defined as >_ grade B of the Hammersmith grading system 
[3] (p <0.001), UAC (p = 0.003), and type of treatment 
(p = 0.007). A step-wise Cox regression forward selection pro- 
cedure was performed to identify all significant prognostic 
variables at the 5 % level of significance for inclusion in the 
model. Age, duration of diabetes, HbA1, lens opacity, more se- 
vere retinopathy, and UAC were found to be significant inde- 
pendent predictors of early mortality (Table 1). Other model 
selection procedures were explored and confirmed the robust- 
ness of the model. With increasing follow-up there was, how- 
ever, evidence of a decline in the proportional hazard for lens 
opacity, but a Cox analysis stratified by lens opacity showed 
no material change in the coefficients for the other factors in 
the model. 
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After removing all patients who did not survive the first 
5 years, among the remaining 184patients there were 65 
deaths. An age-stratified log rank test demonstrated that 
HbA 1 (p = 0.014), more severe retinopathy (p = 0.001), UAC 
(p = 0.023), and type of treatment (p = 0.063) were of border- 
line or conventional statistical significance as predictors of 
mortality. A step-wise Cox regression forward selection proce- 
dure identified age, HbA~, and more severe retinopathy to be 

Table 1. Predictors of all-causes mortality estimated by the 
Cox-proportional hazards model for the whole study period 
and after excluding patients who died during the first 5 years 
follow-up 

Whole study 
period 

Excluding deaths in 
first 5 years follow-up 

Hazard 95 % CI Hazard 95 % CI 
ratio ratio 

Age (years) 
59-68 1.84 0.78-4.32 2.02 0.79-5.13 
69-74 5.33 2.44-11.64 5.20 2,19-12.39 
>-- 75 11.79 5.32-26.11 15.19 6.07-38.03 

Diabetes duration (years) 
4-7 1.13 0.64-2.00 
8-12 0.96 0.55-1.67 
-- 13 1.79 1.05-3.05 

HbA~ (%) 
8.6- 9.9 1.66 0.95-2.93 2.31 1.00-5.30 

10.0-12.0 1.08 0.60-1.95 1.93 0.87-4.29 
12.1 2.30 1.29-4.08 3.46 1.52-7.89 

Lens opacity 1.85 1.25-2.76 

Retinopathy 
< Grade B 0.87 0.49-1.56 1.06 0.48-2.33 
_ Grade B 2.98 1.72-5.18 3.48 1.46-8.29 

UAC (rag/l) 
> 15- < 40 0.80 0.48-1.33 0.88 0.44-1.77 

40-200 2.24 1.36-3.70 2.44 1.17-5.09 
> 200 1.13 0.39-3.23 0.88 0.20-3.76 

Hazard ratio = 1.0 for age 28-58 years, duration of diabetes 
0-3 years, HbA1 < 8.6 %, no lens opacity, no retinopathy, and 
UAC _< 15 mg/1 
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independent predictors of mortality, and, after multivariate ad- 
justment for these factors, UAC was of borderline statistical 
significance (p = 0.070). Inclusion of UAC as a factor in the 
model (Table 1) demonstrated, however, that a UAC of 40- 
200 mg/1 was associated with a 2.4-fold increased mortality 
risk. 

Our results suggest that microalbuminuria is a predictor of 
short-term and possibly longer-term mortality. There are a 
number of possible explanations for the difference between 
our findings and those of Damsgaard et al. [1] but the inconsis- 
tency may be explained simply by the relatively small sample 
size of both of these cohorts. Further follow-up is required be- 
fore a firm conclusion can be reached, and it is premature to 
conclude that microalbuminuria is a predictor of only short- 
term mortality. 

Book review 
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Book review 

David E. Moiler (ed) Insulin resistance. Chichester, John Wiley 
& Sons, Ltd. 1993. 425 pp. (ISBN 0-471-93977-3) s 75 

Titles of books tend to evoke emotional responses. For many 
scientists and physicians, the term "insulin resistance" has 
become associated with nebulous concepts cushioned from ex- 
perimental data by many assumptions. As pointed out by Alzaid 
and Rizza in their chapter, Harold Himsworth, the father of this 
field, did not like the term. He prefered to talk about the more 
definite quantity of insulin sensitivity to change in plasma glu- 
cose - that which is actually measured in clinical studies. None- 
theless, even he would have been proud to own a copy of this 
book which summarizes current knowledge of the mechanism of 
insulin action and the relevance to several important clinical syn- 
dromes of abnormally low insulin sensitivity. 

The clarity of thought which characterises this book is evi- 
dent from Chapter One in which Jeff Flier pin-points the need to 
specify the particular action of insulin being studied in a particu- 
lar tissue. The many different actions of this hormone exhibit in- 
dividual sensitivities such that relative insensitivity to stimula- 
tion of glycogen synthesis, for example, may not be reflected by 
corresponding change in inhibition of lipolysis. Conclusions 
from one tissue may not be extrapolated to other tissues. 
Maurice White and Ron Kahn provide an excellent perspective 
on the development of knowledge about the insulin receptor ki- 
nase and insulin receptor substrate 1. Moving further into the 
cell, they go on to cut a swathe of understanding through the 
complexities of the other players in the intracellular hierarchy. 

The clinician glancing through the book would stop first at 
the chapter by David Moiler and Steve O'Rahilly. Could it be 
that syndromes of severe insulin insensitivity are missed in busy, 
everyday practice? The descriptions of these syndromes with the 
accompanying pictures make essential reading for all specialists 
in internal medicine. Other chapters on clinical topics include 
those on the polycystic ovarian syndrome, hypertension, athe- 
rosclerosis and non-insulin-dependent diabetes. The latter is 
worthy of special mention, providing as it does a thoughtful and 
complete discussion of factors which may underlie the observed 
low insulin sensitivity of glucose and lipid metabolism in non-in- 
sulin-dependent diabetes. In the chapter on therapeutic ap- 
proaches, no new messages could be conveyed. Discussion of 
many therapeutic non-starters was included with only a bare out- 
line of the hopeful thiozolidinedione agents. 

A gripping account of the private life of the insulin receptor 
is provided by Simeon Taylor and David Moller. They also de- 
scribe the five major classes of mutant defects in insulin receptor 
physiology, from impaired intracellular transport to abnormal 
folding on the cell surface. The revealed complexities are telling. 
Some siblings with the same insulin receptor mutation (Va138;) 
exhibit different clinical syndromes, demonstrating that even 
with knowledge of a precise major mutation polygenic modulat- 
ing factors still have to be evoked to explain disease. 

The book is well referenced, well presented and adequately 
sprinkled with diagrams and figures. All interested in clinical 
diabetes, insulin action or cell biology should have a copy on the 
shell Their other copy should be on loan to a research student. 

Roy Taylor 


