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INTRODUCTION
Alanine Transaminase

Reference values of alanine transaminase and aspartate
transaminase in apparently healthy individuals and their
relation with body mass index.

Salman Farooq Dar', Abeera Kali?, Malik Muhammad Atif?, Saad Javed*,
Muhammad Burhan Majeed Rana®, Umair Haider®

ABSTRACT... Objectives: The purpose of this study is to determine the reference values
of ALT and AST in healthy, young individuals of Lahore and compare them with international
reference values and to determine its relation with Body Mass Index. Study Design: Descriptive
Cross Sectional Study. Setting: Department of Pathology, Jinnah Hospital Lahore. Period:
March 2017 to May 2017. Material & Methods: Blood Samples were drawn from apparently
healthy volunteers and medical students coming to Blood Bank of Jinnah Hospital, Lahore
for blood donation, and their ALT and AST values were obtained after screening. Data was
analyzed using SPSS v.20 and values between 5th and 95th percentile of ALT and AST levels
from healthy subjects were taken as reference values. Results: Reference values for ALT came
out to be 13.50-52.50 U/l whereas reference values for AST were 15.75-47.00 IU/L. It was also
observed that Body Mass Index had direct correlation with upper normal limit of ALT & AST
values. Conclusion: Values of ALT and AST in our study were consistent with the reference
values given in the text books.
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off value for women couldn’t be established but

(ALT) and Aspartate was expected to be lower than men.2 An update

Transaminase (AST) are enzymes that belong
to Transferase group of enzymes and catalyze
reversible reactions in cytosol and mitochondria
respectively. These are present within body cells
especially liver cells and are released into serum
upon tissue injury. These are the most commonly
used indicators of liver function and liver injury.
Serum ALT levels are more specific than AST for
liver injury.’

Numerous studies have revealed different
values of ALT and AST reflecting racial and
geographical variations. A study conducted at
Korea Medical Insurance Corporation in 2004
suggested that the best cut-off values for the
prediction of liver diseases in men were 31 IU/L
for aspartate aminotransferase (AST) and 30
IU/L for alanine aminotransferase (ALT). The cut-

from ltaly on reference range of ALT published
in 2002 suggested the upper limit should be set
at 30 IU/L for men and 19 IU/ L for women as
compared to currently accepted values of 40 IU/L
and 30 IU/L respectively.® A study done by Piton
and colleagues in 1998 recommended normal
values of ALT as 31 IU/L for females with Body
Mass Index (BMI) <23, 42 |U/L for males with BMI
<23, 44 for females with BMI >23, and 66 IU/L
for males with BMI >23.# A study conducted by
Kumar and colleagues in western India in 2013
suggested mean AST levels to be 21.4+8.7 IU/L
for men and 18+8.8 IU/L for women who had
normal BMI. Meanwhile, mean ALT levels for
individual with BMI <23 were 20.5+11.8 IU/L for
men and 15.0+7.8 IU/L for women.5 According to
a study done in Taiwan by Wu and colleagues in
2012, upper 95th percentile of ALT levels in normal
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reference population were 21 IU/L for men and 17
IU/L for women.® In 2006, Kariv and colleagues
estimated levels of ALT in healthy individuals to
be 37.5 IU/L, which was lower than the accepted
reference level from the test manufacturer which
was 52 |U/L. Significant association with glucose,
cholesterol and gender was also found.” In 2013,
a study done on older individuals (>50 years) by
Kabir et al in Iran concluded that upper normal
limit of ALT was 21.4 IU/L in males and 18.8 IU/L
for females which is far lower than the currently
accepted reference values.?

The upper normal limit of alanine transaminase
levels has been challenged recently and a number
of studies suggest that reference values need to
be set at a lower threshold. To our knowledge,
no significant studies have been done to assess
the accuracy of reference values of alanine
transaminase and aspartate transaminase, being
used by different Laboratories in Pakistan. The
purpose of this study is to find out the reference
values of ALT and AST in healthy and young
individuals in Lahore and compare them with
international reference values (10-50 IU/L for ALT
and 10-45 IU/L for AST)® and values provided by
other studies. This study also aims to determine
the relationship of Body Mass Index (BMI) with
ALT & AST values.

MATERIAL & METHODS

A prospective cross-sectional study was carried
outunderthe supervision of Pathology department
of Jinnah Hospital, Lahore (JHL) over a period of 3
months (March 2017 to May 2017) after approval
of study synopsis from Institutional Ethical Review
Board. The study was done in association with
blood bank and clinical biochemistry laboratory
which is the part of Pathology department,
JHL. Purposive sampling was done. The study
population consisted of voluntary blood donors
and medical students coming to blood bank of
JHL for blood donation.

Individuals aged 18-35, negatively screened for
Hepatitis B & C and HIV, having BMI 18-23 kg/
m2, with stable vital signs (pulse between 60-100/
min, blood pressure systolic 100-160 mm of Hg,
diastolic 60-90 mm of Hg, temperature < 98.6 F

and respiratory rate 12-20) were included in the
study.

Individuals having history of jaundice, those
diagnosed with Liver disease, diabetes
mellitus, hypertension or bleeding /coagulation
disorders, known cases of chronic cardiac,
renal, musculoskeletal or central nervous
system disorders, individuals who have taken
potentially hepatotoxic drugs within last one
month, alcoholics with intake of >20g/day or any
illicit drug abuse, and those who came out to be
seropositive for hepatitis B surface antigen, anti
HCV antibody, HIV 1 and 2, VDRL and malarial
parasite were excluded from the study.

After taking informed consent, willing subjects’
health status was properly evaluated by a
closed-ended questionnaire under supervision
of the research team members. Confidentiality
of the personal information of the participants
was observed. Anthropometric measurements
were taken that included Height in centimeters
using stadiometer; weight in kilograms using
standardized weighing machine.

Blood samples were drawn from each subject.
Every sample was split into two; one for screening
in plain test tube and the other for measuring ALT &
AST levels in serum vials. Screening for Hepatitis B
Surface Antigen (HBsAQ), Hepatitis C Virus (HCV),
Human Immunodeficiency Virus (HIV), Venereal
Disease Research Labs (VDRL) and Malarial
parasite was done using standard diagnostic
kits (HBsAg kit and HCV kit manufactured by
accurate, HIV kit manufactured by accuCheck).
ALT and AST levels were measured using Erma
inc. biochemical analyzer model AEG60ON using
reagents manufactured by HUMAN. Analyzers
were standardized using quality control sample
Humantrol-N (manufactured by HUMAN).

All the collected data was analyzed using SPSS
v.20. Alanine Transaminase and Aspartate
Transaminase levels were charted against
variables i.e. Age, Sex and BMI. The values
between 5th and 95th percentile of ALT and AST
levels collected from healthy subjects were taken
as reference values.
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RESULTS

A total of 242 samples were collected from
voluntary donors, out of which, 238 (98.3%) were
males while 4 (1.7%) were females. Samples with
positive serological results were not included
in the study. Mean age was 25.87+4.83 years
(range 18-43 years) for overall sample. Mean BMI
was 24.92+3.30 (range 17.70-36.70). We called
it Sample A. This sample was analyzed and
samples were excluded on the basis of exclusion
and inclusion criteria to get “ideal population”
giving rise to Sample B of 74 individuals which
included 70 males (94.6%) and 4 females (5.4%).
Mean age was 24.51+3.97 years (range 18-35
years) and mean BMI was 21.33+1.24 (range
18.90-23.00).

The rest of the sample that was excluded from
ideal population comprised Sample C which
included 168 males only with mean age of
26.5+5.06 years (range 18-43 years) and mean

BMI of 26.56+2.53 (range 23.10-36.70).

In Sample A, mean values for ALT came up to be;
17.00-62.00 IU/I while mean values for AST were;
16.00-51.70 IU/L (shown in Table-I).

In Sample B, mean values of ALT came out to be
13.50-52.50 IU/I while mean values of AST were
15.75-47.00 IU/L (shown in Table-Il).

In Sample B, mean values of ALT came out to be
13.50-52.50 IU/I while mean values of AST were
15.75-47.00 IU/L (shown in Table-Il).

On the other hand, mean values of ALT were
18.00-66.60 IU/I and those for AST were 16.00-
56.80 IU/L in Sample C.

The linear curves in Figures-1 and 2 show
relationship of BMI with ALT and AST values in
Sample A.

Statistical Value ALT (IU/L) AST (IU/L) Age (years) Height (meters) (Ki‘:‘c’) ‘;i;"ah;s) (k:;‘"n:z)
Mean 34.44 31.61 25.87 172 7456 24.9
Median 31.00 30.00 25.00 172 75.00 24,65
Std. Deviation +1.98 +1.18 +4.83 +7.34 +1.18 +3.30
Range 181.00 91.00 25.00 36.00 59.00 19.00
Minimum 12.00 11.00 18.00 154.00 50.00 17.70
Maximum 193.00 102.00 43.00 190.00 109.00 36.70
recontios 17.00 16.00 20.00 1,60 56.00 19.80
95th 62.00 51.70 35.00 1.85 95.00 30.78

Table-l. Measures of frequency and percentiles in sample A

Statistics ALT (IU/L) AST (IU/L) Age (years) Height (meters) (ki‘l’zzig:;s) (kz;"'m'z)
Mean 29.74 29.40 2451 1.71 63.54 2133
Median 29.00 29.00 24.00 172 63.00 2150
Std. Deviation +1.09 +9.66 +3.97 +7.13 +7.36 +1.24

Range 53.00 59.00 17.00 30.00 37.00 410

Minimum 12.00 11.00 18.00 156.00 50.00 18.90
Maximum 65.00 70.00 35.00 186.00 87.00 23.00
porcontica O 1350 15.75 19.00 1.60 53.00 18.97
95th 52.50 47.00 32.25 1.84 78.00 23.00

Table-ll. Measures of frequency and percentiles in controlled population (Sample B having age 18-35 years,
BMI 18-23 Kg/m2 & Stable Vital Signs)
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Figure-1. Linear curve estimation showing change in
ALT levels with BMI in sample A. (UNIT = IU/L)
(BMI IN kg/m2)

DISCUSSION

Our study included a total of 238 males, 17 of
which were obese (BMI>30.0) while 99 were
over-weight (BMI 25.0-29.9) according to WHO
criteria.’® One of our objectives was to correlate
BMI with ALT and AST values because increased
BMI (obesity) has been known to cause metabolic
syndrome and fatty liver disease, and is also
an independent risk factor for Cardiovascular
Diseases.

When correlation of ALT and AST with BMI and
age was tested on Sample A, it appeared to be a
significant positive correlation between BMI and
ALT (P value < 0.05, Pearson correlation +0.227)
shown in Figure |.

There was also a significant positive correlation
between BMI and AST (P value < 0.05, Pearson
correlation +0.135) as shown in Figure Il. The
correlation betweenage and serumtransaminases
was positive for ALT and negative for AST but
both were not significant (P value <0.05).

None of the correlation between BMI, age and
transaminases was significant in sample B and
sample C except positive correlation between
BMI and ALT in sample C (P value 0.05, Pearson
correlation +0.152). This was consistent with the
study of Piton et al. which showed similar positive
correlation between BMI and ALT.

AST
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Figure-2. Linear curve estimation showing change in
AST levels with BMI in sample A (UNIT = IU/L)
(BMI IN kg/m2)

When comparing the reference range with other
studies, it was observed that values in our study
were found to be higher than other studies 3,4,6
and were closer to the values taken from a text
book (ALT 10-50, AST 10-47).°

One limitation of our study was the limited
sample size as compared to other larger studies
conducted in other centers. Moreover, due to lack
of female volunteers, the values obtained in our
study might not reflect the actual reference ranges
in female population of the country. A number of
individual with sub-clinical liver disease could
have gone un-diagnosed which could have been
prevented by use of multiple readings of serum
transaminases and use of other modalities like
ultrasound liver and liver biopsy but using these
techniques was beyond the scope of this study.

CONCLUSION

Values of ALT and AST in apparently healthy
individuals appear to be consistent with the
reference values already in use internationally and
suggested by other studies. Also there appears
to be a significant positive correlation between
BMI and upper normal limit of ALT & AST values.
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