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Raised liver enzymes in newly diagnosed Type 2
diabetes are associated with weight and lipids,

but not glycaemic control
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Introduction: Non-alcoholic fatty liver disease (NAFLD) is associated with Type 2 diabetes (T2DM) and the metabolic syndrome, and
can progress to chronic liver disease. We examined the incidence of elevated (>35 iu/l) alanine transaminase (ALT), as a surrogate
marker for NAFLD, in patients with newly diagnosed T2DM. Materials and Methods: Retrospective analysis of ALT with metabolic
parameters, in 606 consecutive patients presenting to district wide education sessions for newly diagnosed T2DM. Results: ALT
was elevated in 155 patients (25.6% (95% Cl 22.1, 29.2)), who tended to be older (mean difference 7.3 years (5.2, 9.5), P < 0.001),
heavier (body mass index (BMI) mean difference 2.0 kg/m? (1.0, 3.0), P < 0.001), and more likely to be male (M:F raised ALT 104:51,
normal ALT 219:232, P < 0.001), with higher triglycerides (median difference 0.2 mmol/l, P = 0.001) and lower HDL cholesterol
(mean difference 0.09 mmol/l (0.02, 0.15), P=0.001). There were no statistically significant differences in HBA1C or total cholesterol.
Conclusions: In a well-defined population of newly diagnosed people with T2DM, there is a high incidence of abnormal ALT levels,
which is associated with features of the metabolic syndrome (obesity and lipid abnormalities), but not glycemic control.

Key words: Alanine transaminase; non-alcoholic fatty liver disease; Type 2 diabetes

INTRODUCTION

Type 2 diabetes (T2DM) is associated with a clinical
spectrum of liver abnormalities collectively known as
non-alcoholic fatty liver disease (NAFLD). NAFLD is
a clinico-histopathological diagnosis characterized by
hepatocellular steatosis which is usually macrovesicular, in
the absence of other risk factors for chronic liver disease
particulatly alcohol drugs or chronic viral hepatitis,! which
can progress to steatohepatitis, fibrosis, and ultimately
cirrhosis. Serum alanine aminotransferase (ALT), which is
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a widely available serum marker of liver damage, is elevated
in about 20% of children and adolescents with T2DM, and
in most cases this is attributable to NAFLD. Westerbacka
J ¢t alP had demonstrated that ALT was closely associated
with liver fat unlike Aspartate transaminase (AST) and
gamma glutamyl transferase (GGT) and hence, ALT is used
as a surrogate marker for many epidemiological studies.

The incidence of NAFLD in patients with newly diagnosed
T2DM has not been studied. We examined the incidence
of elevated ALT, as a surrogate marker for NAFLD, in a
well-defined population of patients with newly diagnosed
T2DM, and attempted to characterize those with higher
ALT measurements.

MATERIALS AND METHODS

Approval for this study was granted by the Local Audit
Committee. All newly diagnosed T2DM patients from
the Poole area attend three education sessions at Poole
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Hospital Diabetes Centre. At the first session, body mass
index (BMI) is measured and venous blood taken for
glycated hemoglobin (HbA1C), ALT, and lipid profile.
Results were entered onto a computer database (Proton,
CCL Computing, UK). Data were obtained retrospectively.
Patients were divided into two groups: those who had ALT
within the normal range (ALT <35 iu/l), and those who
had elevated ALT (ALT > 35 iu/l). Power calculations
were carried out a priori, with 600 subjects required to allow
adequate numbers in each group. Variables with normal
distribution (Age, BMI, HbAlc, total cholesterol, and HDL
cholesterol) were compared using student #test, whereas
triglycerides were compared using Mann-Whitney U-test,
and sex was compared using Chi-squared test.

RESuULTS

Data were retrieved from 650 consecutive patients who
attended the education sessions between June 2004 and
April 2005 of whom 44 had incomplete data sets. Data
from 606 patients were therefore analyzed. ALT was
>351iu/l in 155 patients (25.6% (95% CI 22.1, 29.2).
Differences between the ALT < and the ALT > 35 groups
are shown in Table 1. There were significant differences
between the groups in age (older if ALT > 35) as shown in
Figure 1a, sex (more likely to be male if ALT > 35), BMI
as shown in Figure lc, triglycerides (both higher if ALT
>35) as shown in Figure 1b and HDL cholesterol (lower if
ALT >35) as shown in Figure 1d. There were no significant
differences between the groups in glycemic control or total
cholesterol measurement.

DiscussioN

Our study shows a high incidence of elevated ALT in a
well-defined population of newly diagnosed people with
T2DM. Elevated ALT was used as a surrogate marker of
NAFLD, which whilst both insensitive and non-specific,
does suggest that this condition may be common within
people with T2DM. Elevated ALT was found to have
a statistically significant association with increasing age,
obesity, elevated triglyceride levels, and low HDL cholesterol
levels, but was not significantly associated with glycemic

control. Manifestations of the metabolic syndrome, which
often precedes T2DM, such as obesity, hyperinsulinemia,
peripheral insulin resistance, hypertriglyceridemia, and
hypertension, have been previously suggested as a cause
of NAFLD.F This study is in keeping with the current
understanding of the pathogenesis of NAFLD as a hepatic
manifestation of the metabolic syndrome itself, as elevated
ALT was commonly elevated in people with diagnosis of
T2DM, suggesting that development of NAFLD may
precede the diagnosis of T2DM.

Strong epidemiological, biochemical, and therapeutic
evidence support the premise that the primary
pathophysiogical derangement, in most patients with
NAFLD, is insulin resistance.l Insulin resistance leads to
increased lipolysis, triglyceride synthesis, increased hepatic
uptake of free fatty acids, and accumulation of hepatic
triglyceride.>” " Our data, demonstrating higher serum
triglycerides and lower HDL cholesterol in the raised ALT
group, support this hypothesis.

There are weaknesses of our study particularly the lack
of comprehensive alcohol and drug history, although our
cohort comes from a center where all newly diagnosed
patients from a defined geographical area attended a well-
recognized education program. We can therefore use our
data as a true incidence of increased ALT in a population
of newly diagnosed T2DM. Our study demonstrates
statistically significant associations between the components
of metabolic syndrome and raised ALT, which suggests that
this can be used as a marker for NAFLD, albeit a2 non-
specific one. Waist circumference to assess central obesity,
which is a better parameter for metabolic syndrome was
not measured. This can be considered as another limitation.
However, we used BMI which is an accepted alternative
to be a marker of metabolic syndrome.l">'!l Also, lack of
follow up data in this retrospective study was an additional
limitation.

Individuals with NAFLD are at a higher risk of developing
fibrosis and chronic liver disease and an increased risk of
all-cause death.I" Furthermore, there is increasing evidence
that NAFLD may also independently increase an individual’s

Table 1: Patient characteristics and metabolic parameters

ALT <35 (n=451) ALT > 35 (n=155) Difference P-value
Age (years) 59.6 £ 11.9 67.0 £ 11.8 7.3(5.2,9.5) P<0.001
Sex (M:F) 219:232 104:51 P<0.001
BMI (kg/m?) 29.6+5.6 31.6 £5.7 2.0 (1.0, 3.0) P<0.001
HbA1c (% Hb) 7.0+ 1.3 72+1.4 0.2 (-0.1,0.5) P=NS
Total Cholesterol (mmol/I) 5.0+ 1.2 5.0+ 1.1 0.0 (-0.2,0.2) P=NS
Triglycerides (mmol/I) 1.7 (1.2) 1.9 (1.2) P=10.001
HDL cholesterol (mmol/I) 1.2+0.3 11+0.4 -0.09 (-0.15,-0.02) P=0.006

All values are mean * SD, except triglycerides, which is median (interquartile range)

Indian Journal of Endocrinology and Metabolism / Nov-Dec 2012 / Vol 16 | Issue 6



Saligram, et al.: Raised liver enzymes in newly diagnosed Type 2 diabetes

90 35 -
80 |
70 - k% p— 3
wl S ,
n l £ ‘
g 50 g 2
f 40 - 15
g 30 2 |
< 5 1]
20 S |
10 ? 0.5 -
=
0 [
ALT<35 ALT>35 ALT<35 ALT>35
40 (a) 16 (b)
35 -[ ** — 14
S *
0o 12
30 1 2
£ I
2 2 D os
s g
215 2 0.6
10 2 04
5 "_," 0.2
Q
0 I 0-
ALT<35 ALT>35 ALT<35 ALT>35
(c) (d)

Figure 1: Patient Characteristics in ALT = 35 & ALT > 35 groups All values
are mean SD, except Triglycerides, which is median (interquartile range), (a)
Agein ALT =35 & ALT > 35 groups, (b) Triglycerides in ALT =35 & ALT > 35
groups, (c) BMIin ALT =35 & ALT > 35 groups, (d) Total & HDL-cholesterol
in ALT = 35 & ALT > 35 groups, (*P value=0.006, **P value <0.001)

risk of cardiovascular disease. Our study suggests that it
may be possible to identify people with T2DM who
are at higher risk of developing NAFLD.' In these
individuals attention could be focussed on modification
of metabolic risk factors, such as weight loss, treatment of
hypertension, and control of dyslipidemia rather than just
tighter glycemic control,'” thereby potentially preventing
significant mortality and morbidity.

In summary, this study demonstrates a high incidence of
elevated ALT in patients with newly diagnosed T2DM,
suggesting that the onset of the liver abnormalities associated
with dysglycemia may precede the diagnosis of T2DM itself.
These abnormal ALT levels are associated with features of
the metabolic syndrome, but not glycemic control.
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