Serum alkaline phosphatase values in
normal adolescents
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Alkaline phosphatase determinations
measured during an investigation of a
group of adolescents (12 to 16 years
of age) were considerably higher than
expected. In various reference books
the normal range of alkaline phospha-
tase activity at this age is not pre-
cisely defined. The normal range for
adults varies between 2 and 14 King-
Armstrong units!* and under the
age of 10 years it is distinctly higher,
from 15 to 30 K.-A. units. Values in
the age group 10 to 16 years are
listed in only one reference work5
where it is suggested that the upper
normal limit is 20-25 K.-A. units. Per-
sonal communication with pediatri-
cians and biochemists from The Hos-
pital for Sick Children, Toronto, eli-
cited that they consider values up to
20 K.-A. units normal and anything
over 25 units definitely abnormal. Be-
cause of this paucity of information
regarding normal alkaline phospha-
tase values in adolescents, a pilot
study was carried out in this labora-
tory. Fifty-five healthy male adoles-
cents aged 12 to 16 years were in-
cluded in the study. They were volun-
teers from three different schools, and
according to their own statements had
not been exposed to hepatotoxic drugs
and had no history of hepatitis. Phy-
sical examinations on the day of test-
ing were normal. With the subjects
fasting, blood was withdrawn and as-
sayed in duplicate for alkaline phos-
phatase by the King-Armstrong pro-
cedure.$ '

Results

The range of alkaline phosphatase
values in this group was between 5
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and 47 K.-A. units (Fig. 1) with a
mean of 20 and a standard deviation
of 7.5. Using 95% confidence limits

the normal range in this particular
group would be between 5 and 35
K.-A. units.
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FIG. 1—Scatter diagram of alkaline phosphatase in 54 normal adolescents.
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Discussion

Normally a certain amount of phos-
phatase with a pH optimum of 8.5 to
9.5 circulates in the plasma. Its ori-
gin is believed to be the osteoblastic
cells of bone. The concentration of
the enzyme tends to remain constant,
but rises in certain conditions asso-
ciated with enhanced osteoblastic acti-
vity or in obstructive liver disease.
Thus the determination of serum al-
kaline phosphatase concentration be-
comes an important diagnostic aid in
clinical medicine.

Since the growing process is asso-
ciated with increased osteoblastic
activity, alkaline phosphatase values
can be expected to be higher in
healthy adolescents than in adults.
The results of the present study would
support this hypothesis. This fact,
however, is not well recognized in
clinical medicine, and being unaware
of it could lead to an erroneous diag-
nosis based on a presumed elevated
alkaline phosphatase. There appears
to be no correlation between age
within the period of adolescence and
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high alkaline phosphatase values
(Fig. 1). This is not surprising, since
there is a great individual variation
in the growth process and in the age
at which this occurs. Nevertheless,
establishment of the normal range of
alkaline phosphatase values in the age
group 12 to 16 years is of impor-
tance. The number of subjects in-
cluded in this study is not large
enough for this purpose and we sug-
gest that a survey on a larger scale be
carried out.
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