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Transient Hyperphosphatasemia
in a Child with Autism Spectrum Disorder
Štěpán Kutílek1,*, Eva Rondziková-Mlynarčíková1, Kamila Pečenková1, Richard Pikner2,
Tomáš Šmída3, Eva Sládková4, Tomáš Honzík5, Hana Kolářová5, Martin Magner5

ABSTRACT
Introduction: Autism spectrum disorder (ASD) is a neurodevelopmental disorder characterized by deficits in social communication and the
presence of restricted interests and repetitive behaviors. Transient hyperphosphatasemia of infancy and early childhood (THI) is a benign
laboratory disorder characterized by transiently extremely elevated activity of serum alkaline phosphatase (S-ALP).
Case Report: We present a 21-month-old girl with a right leg limp, most probably due to reactive arthritis after febrile viral infection,
and deterioration of psychomotor development with concomitant transient elevation of S-ALP (61.74 µkat/L; normal 2.36–7.68 µkat/L).
Normal values of serum creatinine, aspartate-aminotransferase, alanin-aminotransferase, calcium, phosphate, together with normal wrist
X-ray ruled out rickets or other bone or hepatic cause of high S-ALP. The S-ALP gradually decreased within 3 months, thus fulfilling the
THI criteria. Screening for inborn errors of metabolism was negative and meticulous neurologic, psychologic and psychiatric assessment
pointed to the diagnosis of autism spectrum disorder (ASD). There was no causal relationship between THI and ASD, as high S-ALP was
an accidental and transient finding within the routine laboratory assessment. However, when THI occurs in a child with an onset of a new
disorder, or with a pre-existing bone or liver disease, it might seriously concern the physician.
Conclusion: Children with THI should be spared from extensive evaluations and unnecessary blood draws.
KEYWORDS
autism spectrum disorder; alkaline phosphatase; transient hyperphosphatasemia
A U T H O R A F F I L I AT I O N S
Department of Pediatrics, Klatovy Hospital, Klatovy, Czech Republic
2
Department of Clinical Biochemistry, Klatovy Hospital, Klatovy, Czech Republic
3
General Pediatric Practitioner, Klatovy, Czech Republic
4
Department of Pediatrics, Faculty Hospital in Pilsen and Faculty of Medicine in Pilsen, Charles University, Czech Republic
5
Department of Pediatrics and Inherited Metabolic Disorders, Faculty Hospital in Prague and 1st Faculty of Medicine in Prague,
Charles University, Czech Republic
* Corresponding author: Klatovy Hospital, Klatovy, Czech Republic;
e-mail: kutilek@nemkt.cz; stepan.kutilek@klatovy.nemocnicepk.cz
1

Received: 28 February 2022
Accepted: 28 April 2022
Published online: 29 June 2022

Acta Medica (Hradec Králové) 2022; 65(1): 41–43
https://doi.org/10.14712/18059694.2022.16
© 2022 The Authors. This is an open-access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original author and source are credited.

42

Autism spectrum disorder (ASD) is a neurodevelopmental
disorder characterized by deficits in social communication and the presence of restricted interests and repetitive behaviors (1). Prospective studies of children with
ASD show that abnormalities in social communication
and repetitive behaviors emerge during the second year
and motor and sensory abnormalities might emerge in the
first year of life (1–3). Transient hyperphosphatasemia of
infancy and early childhood (THI) is a benign laboratory
disorder characterized by transiently extremely elevated
activity of serum alkaline phosphatase (S-ALP) in infants
and toddlers without any signs of bone or liver disease.
The detection of THI is mostly accidental (4–7). We present
a girl with ASD and THI.
CASE REPORT
A 21-month-old girl with uneventful perinatal history and
rather rapid developmental milestones (according to parents, she stood up before 8 months of age, started walking
unsupported at 10 months, but had a speech delay) was
intermittently feverish for one week and was also noticed
with a right leg limp without any evidence of trauma, nor
swelling or redness of the joints. Her parents brought her to
a General Pediatric Practitioner, who ordered X-ray of the
painful extremity and basic laboratory evaluation. X-ray of
the right lower extremity was normal. C-reactive protein
was low (<1 mg/L), thus ruling out severe ínflammation.
Blood count and basic biochemical parameters were within normal pediatric age-related reference values (Table 1),
with the exception of S-ALP (45 µkat/L) (Figure 1). Simultaneously, the parents noticed significant changes in the
girl’s behavior, such as mutism, anxiety, clumsiness, irritability, hypomimia, and no communication skills. Therefore the child was referred to a hospital, where even higher S-ALP was confirmed (Figure 1), with otherwise normal
blood biochemistry, normal wrist and knees X-ray, normal
abdominal ultrasound thus completely ruling out rickets
and/or other bone or hepatic disease, known to be associated with high S-ALP. Both fever and limping resolved
immediately upon hospital admission, and these were
attributed to viral infection and, most probably, to reactive arthritis. The diagnosis of THI was established She
was dismissed after three days. Furthermore, at home, the
change in child’s habits were more profoundly apparent
and after two weeks she was hospitalized for two days with
normal laboratory results, including a decline in originally
high S-ALP. However, due to the change in child’s behavior
and a deterioration in her psychomotor development, an
inborn error of metabolism was suspected. Therefore, she
was then referred to a specialised center for inborn errors
of metabolism. The detailed screening for inborn metabolic disorders was negative, magnetic resonance imaging of
the brain was normal and a detailed psychologic and psychiatric assessment (Modified Checklist for Autism in Toddlers, Revised, M-CHAT-R, screening 9 points out of 20)
was highly indicative of autism spectrum disorder (ASD).
In the meantime, the S-ALP dropped to 4.15 µkat/L after

Tab. 1 Initial basic biochemical results in our patient.
Parameter

Units

Patient

Reference value

S-ALP

µkat/L

45

2.36–7.68

S-AST

µkat/L

0.55

≤ 0.83

S-ALT

µkat/L

0.33

≤ 0.50

S-CK

µkat/L

1.67

0.4–3.82

S-creatinine

µmol/L

28

35–62

S-Ca

mmol/L

2.54

2.2–2.6

S-P

mmol/L

1.62

1.0–1.95

S-Mg

mmol/L

0.92

0.86–1.17

S-Na

mmol/L

140

134–143

S-K

mmol/L

4.4

3.3–4.6

S-Cl

mmol/L

107

96–109

Abbreviations: S-ALP – serum activity of alkaline phosphatase;
S-AST – serum activity of aspartate-aminoransferase; S-ALT – serum
activity of alanine-aminoransferase; S-CK – serum activity of creatinkinase;
S-Ca – serum level of total calcium; S-P – serum level of phosphate;
S-Mg – serum level of total magneskium; S-Na – serum level of sodium;
S-K – serum level of potassium; S-Cl – serum level of chloride

14 weeks (Figure 1). There were no other indices of bone
or liver disease. Currently, the girl is five years old and is
being followed-up by a specialised pediatric psychiatrist,
psychologist and neurologist as the diagnosis of ASD has
been confirmed.
DISCUSSION
THI is diagnosed incidentally in both healthy and sick children, rather a laboratory, than a clinical disorder, which
is benign and self-limiting (4–7). So far, there are literature reports of THI in about 900 children, both sick and
healthy. However, its incidence, based on secondary data
analysis of 316 healthy infants and toddlers was estimated at 2.8% (7). The criteria for THI were first defined by
Kraut et al. (8) (Table 2). THI has been also described even
in adults, and in some children the S-ALP returned to normal values after more than four months (5–7). Previously
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Fig. 1 Course of S-ALP in our patient. Age-related reference values
2.36–7.68 µkat/L.
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Tab. 2 THI criteria devised by Kraut et al. in 1985 (8).
n

an age of less than 5 years

n

variable, unrelated symptoms

n

n

n

no bone or liver disease on physical examination
or from laboratory investigations;
isoenzyme and isoform analysis showing elevations
in both bone and liver activity
return to normal S-ALP values within four months

published observations ruled out either bone or hepatic
disease related to THI, as parathyroid hormone levels,
bone turnover markers and liver enzymes were within
normal reference ranges (4–7, 9–11). THI might raise concern when encountered in children with skeletal disorders, chronic renal failure, malignancies or hepatopathy,
wrongly suggesting the flare-up of the underlying disease
(5, 6, 11, 12). The electrophoretic evaluation of the ALP isoenzymes and isoforms in blood samples from patients with
THI revealed an atypical transient pattern of cathodal and
anodal migrating fractions, similar to the isoforms of bone
and liver origin (4, 5, 8, 13). THI is most probably caused
by a viral infection as THI frequently occurs in children
with a history of viral disease 2–3 weeks prior to the S-ALP
elevation and was also observed and reported in siblings
or in patients who were hospitalised together (5, 14–16).
This also occurred in our patient, as febrile, most probably
viral, infection preceded the detection of high S-ALP. The
limping in our patient was most probably a manifestation
of reactive arthritis due to a febrile viral infection. The impaired clearance of ALP from circulation is believed as the
most likely cause of THI (5, 7, 11). In our patient with transiently deteriorated gait and first signs of ASD, the high
value of S-ALP initially concerned the pediatrician, however the routine work-up ruled out bone or liver affection,
metabolic disease, clearly pointing to the diagnosis of THI.
There was no relationship between ASD and THI, as high
S-ALP was an accidental and transient finding within the
routine laboratory assessment. However, once THI occurs
in a child with an onset of a new disorder, or with a pre-existing malignancy, bone or liver disease, it might seriously
concern the pediatrician (5, 6, 11, 12, 17). Similarly, THI can
alert the physician when encountered in a post-transplant
patient (11, 18). It is recommended that S-Ca, P, creatinine,
ALT, AST should be assessed, together with wrist X-ray to
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rule out rickets, renal failure or hepatopathy. Once THI is
confirmed with the use of these assessments and Kraut’s
criteria, control S-ALP can be assessed after three months.
Children with THI should be spared from extensive evaluations and unnecessary blood draws.
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