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The Euthyroid Sick Syndrome in Infants with Severe Metabolic Acidosis

Husref F. Tahirovic

Department of Pediatrics, University of Tuzla,
Y-75000 Tuzla, Yugoslavia

ABSTRACT

The influence of acidosis on peripheral
metabolism of T, was studied in infants with
diarrhea and metabolic acidosis. The serum
concentrations of T,, T, rT,, TSH and TBG were
compared to those of healthy control subjects.
Significantly lower T, and T, and significantly
higher rT, serum concentrations were found in
the patients in contrast to the control group. No
significant differences were found in TSH and
TBG values between infants with metabolic
acidosis and control subjects. Initial pH showed
a significant correlation with T, but not with T,
and rT,. Despite the reduced serum T, and T,
concentrations, TSH values were within the
normal range. Our data show that the metabolic
acidosis with normal anion gap could result in
the abnormal peripheral conversion of T, to T,
and the significant reduction of T, serum levels,
all of which are characterized by the low T,
syndrome.

KEY WORDS

thyroid hormones; metabolic acidosis; infants

The normal human thyroid gland predomi-
nantly produces thyroxine (T,) which is generally
regarded as a prohormone with little intrinsic
bioactivity /1/, except in the fetal brain /2/. In
peripheral tissues, T, is metabolized by outer
ring deiodination to the inactive product, re-
verse T, (rT,). The main source of circulating T,
(T80%) and 1T, (795%), therefore, is be-
lieved to be the peripheral deiodination of T, /3/.
Various clinical conditions are associated with
reduced serum T, elevated serum rT, and
normal T, and TSH levels /4/. The clinical
presentation has been referred to as the low T,
syndrome /5/.
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Recent findings suggest that diabetic
ketoacidosis .(metabolic acidosis with increased
anion gap) plays a role in the peripheral
conversion of T, /6,7/. Little is known, however,
about the possible role of metabolic acidosis of
other origins on peripheral thyroid metabolism.

In this study we investigated the levels of
serum T,, T,, rT,, thyroid stimulating hormone
(TSH) and thyroxine binding globulin (TBG)
in infants with severe metabolic acidosis (normal
anion gap) induced by infantile diarrhea.

PATIENTS AND METHODS

Twenty infants with severe metabolic acidosis
induced by infantile diarrhea were included in
the study. The clinical data and biochemical
features of these infants as well as the control
subjects are presented in Table 1. All subjects
were clinically euthyroid. In the study group,
blood hormone samples were obtained prior to
treatment of the metabolic acidosis. The same
tests were performed in the control group after
an overnight fast. After centrifugation serum was
pipetted and stored at -20°C until hormone level
determinations. The serum levels of total T, and
T, were determined by RIA kits (Institute of
Nuclear Sciences "Boris Kidric", Vinca,
Yugoslavia). The concentrations of r'T,, TSH and
TBG were measured by RIA kits (Biodata,
Roma and INEP Zemun, Yugoslavia). Total
biocarbonate and pH were measured by
standard Technicon AutoAnalyser methods. The
data are reported as the mean =+ 1 SD. Statistical
analysis was done using Student’s t-test.
Correlation coefficients were calculated by
regression analysis. A P value of less than 0.05
was considered statistically significant. The study
was approved by the local Ethics Committee on
research in children.
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TABLE 1 subjects. Initial pH showed a significant
] correlation with T, (r=0.80; P < 0.01; Fig. 1),
Clinical and biochemical data of the studied patients and but not with T. and rT
control subjects 4 3
Infants with Control
metabolic acidosis subjects
(n=20) (n=29)
Male/Female 12/8 10/19
-]
Age (years)* 0.7+0.1 0.65+0.1 =
Range 0.45-1.0 0.5-1.0 §
=
Body weight (kg)* 81+15 8.8+2.9 9.0
Range 6.0-11.0 6.7-11.0
Arterial pH* 7.1+0.06 -
Range 7.0-7.2 =20
A r=0.8030
Serum bicarbonate 10.3+2.7 -
(mmol/1)* P =0.01
Range 6.0-14.9 1.0
*Mean *1 SD
°
RESULTS
The serum levels of thyroid hormones, TSH
and TBG in the study group and healthy controls F r T 7 = - -
are shown in Table 2. The mean values of T, and 650 7.00 710 7.20 130 740 pH

T, in infants with severe metabolic acidosis were
significantly lower (P < 0.001), whereas rT,
concentrations were significantly higher (P <
0.001) than in controls. No significant differences Fig. 1: Correlation between levels of pH and T, in
were found in TSH and TBG values between i i ic acidosis i v

I E infants with metabolic acidosis induced by
infants with metabolic acidosis and control infantile diarrhea.

TABLE 2

Concentrations of thyroid parameters in infants with severe metabolic acidosis

Subjects T T rT TSH TBG

3 4 3

(nmol/l) (nmol/1) (nmol/l) (mIUN) (mg/1)
Studied group 0.9+0.4 90.8+30.5 0.5+0.3 2.1+20 33.9+13.7
(n=20) '
Control group 1.8+0.2 134.6+24.1 0.3+0.1 22%17 30.8+9.9
(n=29)
Level of
significance P < 0.001 P < 0.001 P <0.01 n.s. n.s.

Results are expressed as mean + SD.
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DISCUSSION

Our findings demonstrate that low T, and
high 1T, concentrations are found in infants with
severe metabolic acidosis, similar to those in
diabetic children with ketosis /7,8/. We conclude
that the unique features of diabetic ketosis,
namely ketone body anions, are not directly the
cause of altered T, metabolism. More likely,
acidosis, regardless of specific cause, results in
impairment of the microsomal fraction of $§'
deiodinase, which controls the conversion of T
into T, and the catabolism of rT, /1,9/. The
positive correlation between T, and arterial pH
shows that changes in peripheral thyroid
hormonal metabolism are related to the degree
of acidosis. At the same time, these findings do
not exclude a contribution of other disturbances
to T, peripheral metabolism, such as
dehydration, malnutrition, stress and potassium
deficiency. The possible association between
intracellular acidosis and these derangements
has to be considered. The lowered level of T, in
the acidotic group may be ascribed to the
impaired production rate of this hormone during
metabolic acidosis, or, more likely, to reduced T o
binding to its binding proteins, as reported by
Chopra /10/.

Despite reduced serum T, and T,
concentrations in each subject studied, TSH
concentrations were within the normal ranges.
Several previous studies showed that similar
results were obtained in systemic illness /11/,
fasting /12/ or protein-calorie malnutrition /13/.
In patients with these various illnesses, serum
TSH concentrations remain normal because of
high-normal to mildly elevated dialysable free T,
values /14/ which may be secondary to mild
pituitary inhibition /15/. There are alternate
explanations for decreased total T, and
increased total 1T, in the euthyroid sick
syndrome, including an increased conversion (or
metabolism) of T, to T, or to T, conjugates, and
an unimpaired conversion of rT, to T, and 1T,
conjugates is also possible.

In conclusion, our data show that metabolic
acidosis with normal anion gap could be
responsible for abnormal peripheral conversion
of T, to T, as well as for significant reduction of

VOL. 4, NO. 4, 1991

T, serum levels, which are characterized by the
low T, syndrome.

10.

11.

12.

13.

14.
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in infants and children with metabolic acidosis

H.F. Tahirovic

Department of Pediatrics, Medical Faculty, University of Tuzla, YU-75000 Tuzla, Yugoslavia

ABSTRACT. The influence of the acidotic state on
the thyroxine (T,) peripheral metabolism was stud-
ied in two different forms of metabolic acidosis, ie
infantile diarrhea and diabetic ketoacidosis. The
serum concentrations of T,, free T, (FTy), tri-
iodothyronine (Tj3), reverse T3 (rTs), thyrotropin
(TSH) and thyroxine-binding globulin (TBG) were
measured and compared to healthy control groups.
Lower T, and T; and higher rT; serum concentra-
tions were found in both tested groups of patients
in relation to the control groups. In infants with se-
vere metabolic acidosis FT, values were lower than

INTRODUCTION

The peripheral conversion of thyroxine (T,) to tri-
iodothyronine (T3) and decreased catabolism of re-
verse T5 (rT3) is mediated by the enzyme 5’-deiod-
inase (1, 2). The possible role of intracellular pH in
governing these pathways is obscure, but is po-
tentially of interest (3, 4). Previous studies suggest
that diabetic ketoacidosis plays a role in the pe-
ripheral conversion of T, (5, 6). In this condition, the
conversion of T, to Ts is reduced, serum concen-
trations of T5 are low, serum rT5 levels tend to in-
crease, whereas T, and thyrotropin (TSH) remain
within the normal limits. The clinical presentation
was referred to as the low T3 syndrome (5, 7).
Analysing this condition, we came to the conclu-
sion that low T; syndrome may be caused by
metabolic acidosis of other origins as well.
Therefore, to examine this assumption we investi-
gated the levels of serum Ty, Ts, free Ty (FT4), T3,
TSH and thyroxine-binding globulin (TBG) in infants
with severe diarrhea (metabolic acidosis with nor-
mal anion gap) and type | diabetic children with ke-
toacidosis (metabolic acidosis with increased anion
gap). The obtained results were confirmatory.

Key-words: Thyroid hormones, metabolic acidosis, infants, children.

Correspondence: Department of Pediatrics, Medical Faculty, University
of Tuzla, Vojvodanskih brigada 30 YU-75000 Tuzla, Yougoslavia.
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those observed in the control group. In addition,
serum TBG levels were lower in diabetic patients
as compared to control subjects. Despite the re-
duced serum T5 and T, concentrations in both
groups of patients, TSH concentrations, were with-
in the normal range. Therefore, we concluded that
acidosis caused either by diarrhea (not so far de-
scribed) or by diabetes mellitus (well documented
up to now) affects the thyroid hormones metabolism
in a similar way, at least as far as the thyroid hor-
mones blood levels are concerned.

PATIENTS AND METHODS

Thirty-six patients divided into two groups were in-
cluded in the study. Details of clinical and bio-
chemical features of the studied patients and the
control subjects are given in Table 1. Patients with
diabetics ketosis were previously treated with two
daily injections of purified monocomponent insulins
(Actrapid MC® and Monotard MC®, NOVO Industry,
Copenhagen, Denmark). All examined subjects
were clinically euthyroid. In both study groups
blood hormone estimation was performed prior to
metabolic acidosis treatment. The same estimation
was performed in control groups but after an
overnight fast. Serum samples were stored -20 C
until hormone levels determination.

Serum T4 and T3 were assayed by RIA kits, Institute
of Nuclear sciences "Boris Kidric”, Vinca,
Yugoslavia; serum FT, by RIA-cot®, Mallinckrodt
Diagnostica, Dietzenbach, Germany; serum rTy
was assayed by the RIA-kit, Biodata, Roma, Italy;
serum TBG was determined by RIA kit, INEP,
Zemun, Yugoslavia; serum TSH was measured by
IRMA mat TSH, Byk-sangtec Diagnostica,
Dietzenbach, Germany. Total bicarbonate and pH
were measured by Standard Technicon
AutoAnalyser methods. All data were reported as
the mean + 1SD. Statistical analysis was done us-
ing Student’s t test. Correlation coefficients were
calculated by regression analysis. A p value of less
than 0.05 was considered statistically significant.
According to local regulations, after detailed ex-
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Table 1 - Clinical and biochemical data of the study patients with metabolic acidosis and diabetic ketosis and control subjects’.

Patients Controls
IMAZ2 PDK? HI4 HC?
(n = 20) (n=16) (n=29) (n = 30)
Male/Female 12/8 6/10 10/19 14/16
Age (yr) 0.7+0.1 126+1.2 0.65+0.1 101+£22
Range 0.45-10 55- 14 05-1.0 6.0 - 14
Body weight (kg) 81+15 26.2+ 84 88+29 333182
Range 6 - 11 16 - 45 6.7 - 11 14 - 42
Arterial pH 7.1+0.06 7.05+0.1 - -
Range 70-72 6.5-72 - -
Serum bicarbonate (mmol/l) 103+27 9.8 +0.1 - -
Range 6.0 - 149 22-15 - -

TResults are expressed as mean + SD.
2IMA = infants with metabolic acidosis.
3PDK = patients with diabetic ketosis
4H| = healthy infants.

SHC = healthy children.

planation of the purpose of study, and under-
standing that the procedures to be used are rou-
tine in nature, the parents gave verbal informed
consent for children’s participation in the trial.

RESULTS

The serum levels of thyroid hormones, TSH and
TBG in both study groups and their healthy con-
trols are shown in Tables 2 and 3. The mean val-
ues of T3 and T, in infants with severe metabolic

acidosis and diabetic children with ketosis were
significantly lower (p < 0.001) whereas rT; con-
centrations were significantly higher (p < 0.001)
than in controls. In infants with severe metabolic
acidosis FT, values were significantly lower
(p < 0.001) than those observed in the control
group. Serum TBG levels were significantly lower
(p < 0.001) in diabetic patients as compared to
control subjects. In these two groups no significant
differences concerning the TSH levels were found
when compared to healthy subjects.

Table 2 - Thyroid hormone parameters in infants with severe metabolic acidosis’.

Subjects Tz Ty FTy4 rTa TSH TBG
(nmoi/l) (nmol/l) (pmolft) (nmol/1) (mlU/) (mg/1)
Studied group {n = 20) 09x04 90.8+ 30.5 13.7+£53 05+0.3 21+20 339% 137
Control group (n = 29) 1.8+£02 134.6 + 24.1 18.8+ 6.2 03£0A1 22+17 30.8+99
Level of significance p < 0.001 p < 0.001 p < 0.005 p < 0.01 NS NS

'Results are expressed as mean £ SD.

Table 3 - Thyroid hormone parameters in diabetic children with ketoacidosis'.

Subjects Ts Ta FT4 s TSH TBG
(nmol/l) (nmol/l) (pmol/t) (nmol/1) (mIUh (mg/l)
Studied group (n = 16) 09+£03 81.9+ 241 18.6+ 8.8 06+ 0.1 26118 18.0+ 3.4
Control group (n = 30) 22+05 108.0+ 29.0 201+ 49 0.2+ 01 24+ 15 232+43
Level of significance p < 0.001 p < 0.001 NS p < 0.001 NS p < 0.01

'Results are expressed as mean + SD.
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Fig. 1 - Correlation between blood pH and Tz serum concentration
in infants with metabolic acidosis induced by infantile diarrhea.

In infants with severe metabolic acidosis the linear
relations between arterial pH and serum T were
significant (r = 0.80; p < 0.01; Fig. 1) whereas cor-
relations of arterial pH with serum T, and rT, were
not significant.

In diabetic children with ketosis significant correla-
tions between arterial pH and T; (r = 0.95;
p < 0.001; Fig. 2), between arterial pH and T,
(r=0.67; p < 0.01) and between arterial pH and
rTs (r=0.53; p < 0.05) were observed.
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Fig. 2 - Correlation between blood pH and T; serum levels in
diabetic patients with ketoacidosis.
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Thyroid hormones in metabolic acidosis

DISCUSSION

The presented data support the assumption that
changes of thyroid hormone occur in the acidotic
states, regardless of its origin.

The high positive correlation between arterial pH
and T5 in both states of metabolic acidosis as well
as the negative correlation between arterial pH and
rTs in diabetic ketosis, suggest that peripheral in-
tracellular deiodination of T, to iodothyronines de-
pends on blood pH changes. The recent paper by
Kéhrle (3) shows that pH may be the most impor-
tant factor directly or indirectly affecting iodothyro-
nine metabolism and its regulation in vitro and in
vivo, although it is not possible to connect in vivo
pH changes simply to alterations of iodothyronine
deiodination. Namely, previous results in vivo in
metabolic acidosis were based on diabetic ke-
toacidosis (5, 6, 8) in which many important
metabolic parameters were impaired (e.g., bicar-
bonates, ketone bodies and free fatty acids) with
some of them being in positive and some in nega-
tive correlation with icdothyronine changes.

In our study, however, similar alterations in serum
iodothyronines occur in another form of metabolic
acidosis followed by different metabolic changes
such as bicarbonates, lactic acid, hypoxia and pro-
tein catabolism. Thus, the acidotic state itself seems
to affect the thyroid hormone metabolism, regard-
less of its origin. In addition, the contribution of oth-
er disturbances to the T, peripheral metabolism in-
volved in both of these diseases (dehydration, nu-
tritional, stress and potassium deficiency) may not
be excluded. That is why the possible association
between intracellular acidosis and these derange-
ments has to be considered too. But, in order to
clarify these factors, further studies are needed.
The major cause of the low T, serum levels in in-
fants with severe metabolic acidosis is an increase
in the metabolic clearance rate of T,, perhaps due
to the accumulation of inhibitors of T, binding to
TBG in blood. FT, serum depression and normal
serum TBG levels in these patients speak in the
favour of such an assumption. In contrast to these
findings, the ketoacidotic patients with low T, serum
levels demonstrated normal serum FT, and re-
duced serum TBG values. The mechanism caus-
ing these changes in hormone and protein binding
serum concentrations is unknown, but may be due
to urinary losses of TBG and T, similar to that found
in a variety of chronic kidney diseases (9).

It seems that the acidotic state is not responsible
for the reduced TBG levels in patients with diabet-
ic ketosis. This view is supported by the normal re-
sults of TBG levels in infants with severe metabol-
ic acidosis. In addition, diabetic patients are chron-
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ically ill and numerous alterations in plasma levels
of endogenous substances (e.g. free fatty acids,
adrenalin, cortisol, growth hormone) may affect
serum TBG concentrations (10).

Despite reduced serum T, and T3 concentrations
in both groups of our patients, TSH concentrations
were within the normal ranges. Several previous
studies showed that the similar results were ob-
tained in systemic iliness (11), fasting (12) or pro-
tein-calorie malnutrition (13).

[n conclusion, the results of our study clearly
demonstrate that acidosis caused either by diar-
rhea or by diabetes mellitus affects the thyroid hor-
mone metabolism in a similar way at least as far as
the thyroid hormones blood levels, resulting in a
clinical presentation of low T; syndrome. Thus, the
low T3 syndrome in diabetic ketosis described in
several well documented studies (5, 6, 8), is ex-
tended by our study, which has not been analyzed
in this respect up to now in other forms of acidosis.

REFERENCES

1. Chopra |.J.
A study of extrathyroidal conversion of thyroxine to
triiodothyronine in vitro.
Endocrinology 707 453, 1977.

2. Hoffken B., Kédding R., Mahlen A., Hehrmann T,
Juppner H., Hesch R.
Regulation of thyroid hormone metabolism in rat liv-
er fractions.
Biochem. Biophys. Acta 539: 114, 1978.

3. Kohrle J.
Biochemistry of iodothyronine deiodination: Impor-
tance pH and regulatory iodothyronines.
In: Hesch R.D. (Ed.), The "Low T5 Syndrome”.
Academic Press, London and New York, 1981, p. 27.

726

10.

11.

12.

13.

Gershengorn M.C., Glinoer F., Robbins J.
Transport and metabolism of thyroid hormones.
In: De Visscher M. (Ed.), The thyroid gland.
Raven Press, New York, 1980, p. 81.

. Naeije R., Golstein J., Clumeck N., Meinhold H.,

Wenzel KW., Vanhaelst L.
Alow T4 syndrome in diabetic ketoacidosis.
Endocrinology 8: 467, 1978.

. Pittman C.S., Suda A K., Chambers J.B., McDaniel

H.G., Ray G.Y,, Preston B.K.
J. Clin. Endocrinol. Metab. 48: 854, 1979.

Castels S.
Thyroid function in juvenile diabetes.
Pediatr. Clin. North Am. 37: 623, 1984,

Brokenstein M., Zobel G., Fueger G.F.
Veranderungen der Thyroxinkonversion (low T4 syn-
drome) bei Kinder mit Typ | Diabetes zum Zeitpunkt
der Erstmanifestation.

Wr. Klin. Wochenschr. 95: 23, 1983.

Spaulding S.W., Gregerman R.1.

Free thyroxine in serum by equilibrium dialysis: Effects
of dilution, specific ions and inhibitors of binding.

J. Clin. Endocrinol. Metab. 34: 974, 1972.

Ingenbleek Y., DeNayer P., DeVisscher M.
Thyroxin-binding globulin in infant protein-calorie nu-
trition.

J. Clin. Endocrinol. Metab. 39: 178, 1974.

Carter J.N., Corcoran J.M., Eastman C.J., Lazarus L.
Effect of severe chronic illness on thyroid function.
Lancet 2: 971, 1974.

Merimee T.J., Fineberg E.S.

Starvation-induced alterations of circulating thyroid
hormone concentrations in man.

Metabolism 25: 79, 1976.

Ingenbleek Y., Beckers C.

Triiodothyronine and thyroid stimulating hormone in
protein calorie malnutrition in infants.

Lancet 2: 845, 1975.



RADOVI IZ DOKTORSKE DISERTACIJE:

5. Tahirovi¢ HF. Transient hypothyroxinemia in neonates with birth asphyxia delivered by
emergency cesarean section. J Pediatr Endocrinol. 1994 Jan-Mar;7(1):39-41. doi:
10.1515/jpem.1994.7.1.39. PMID: 8186822.



© 1994 Freund Publishing House Ltd.

Transient Hypothyroxinemia in Neonates with Birth Asphyxia
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ABSTRACT

The aim of this study was to evaluate the
effects of prenatal asphyxia on perinatal thyroid
function by measuring the levels of serum T,
FT, T,, rT;, TSH and TBG in twenty-seven
asphyxiated full-term infants delivered by
emergency cesarean section, at birth and on the
Sth day of age. All the babies had a one-minute
Apgar score of less than 6 and body weight from
3 to 4.6 kg. The control group consisted of 30
healthy neonates which were delivered by
elective cesarean section. The mean values of T
and FT, observed in the cord blood of the
asphyxiated neonates were significantly lower
compared to the matched controls, while there
were no differences in concentrations of T,, rT,,
TSH and TBG. At five days of life, serum
concentrations of T, and FT, became normal.
These results demonstrate the existence of
transient hypothyroxinemia at birth in hypoxic
babies delivered by emergency cesarean section.
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Functional abnormalities of the neonatal
thyroid have been described previously /1-3/.
Less attention, however, has been paid to the
possible influence of prenatal asphyxia on
perinatal thyroid function in full-term infants
delivered by emergency cesarean section,
although low plasma concentrations of free
thyroxine (FT,) have been reported in neonates,
delivered by cesarean section, with a low Apgar
score (<6) /3/. In the present study, we
investigated the incidence of thyroid dysfunction
in full-term infants delivered by emergency
cesarean section by measuring the levels of
serum thyroxine (T,), FT,, triiodothyronine (T),
reverse T, (rT,), thyroid-stimulating hormone
(TSH) and thyroxine-binding globulin (TBG) in
the cord blood at birth and in capillary serum
samples on the 5th day of life.

PATIENTS AND METHODS

Twenty-seven infants with asphyxia (15
females and 12 males) delivered by emergency
cesarean section, born between 40 and 42 weeks
of gestation (determined by maternal menstrual
history and confirmed by physical examination at
birth) were the subjects of this study. Apgar
scores ranged from 2 to 6 (mean 4.5+0.9) at one
minute and from 5 to 9 (mean 7.7+1.1) at five
minutes. Birth weights ranged from 3 to 4.6 kg
(mean weight 3.6+0.4) and body length from 48
to 55 cm (mean length 53.0+2.8). The mothers
of these infants were in active labor when the
cesarearh section was performed. The control
group consisted of healthy infants (18 females
and 12 males) born by elective cesarean section
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between 40 and 42 weeks of gestation
(determined by maternal menstrual history and
confirmed by physical examination at birth).
One-minute Apgar scores ranged from 8 to 9
(mean 8.5+0.5) and five-minute scores from 9 to
10 (mean 9.5+0.5). Body weight ranged from 3
to 3.8 (mean weight 3.4+0.2) and body length
from 50 to 60 cm (mean length 54.1%2.4).
Cesarean section in both groups was performed
under general anesthesia. Cord blood was
collected at birth and capillary serum samples on
the 5th day of life. After centrifugation, serum
was pipetted and stored at —20°C until hormone
level determinations were carried out. The levels
of T. and T, in serum were determined by RIA
kit (Institute of Nuclear Sciences "Boris Kidric",
Vinca, Yugoslavia).

The concentration of FT, was measured by a
FT .-coat (Malincrodt Diagnostica, Ditzenbach).
RIA-coat FT, is a radioimmunoassay designed
for quantitative determination of free thyroxin
from serum samples which competes with
radioactive labeled T, derivative for a limited
number of specific T, antibodies which are
covalently bound to the inner part of the tube
wall. TSH and TBG were measured by RIA kits
(Biodata, Rome and INEP, Zemun, Yugoslavia).
All data were expressed as means+1 SD.
Statistical analysis was performed using
Student’s t-test. According to local regulations,
and after detailed explanation of the purpose of
study, the parents gave verbal informed consent
for their infants’ participation.

RESULTS

The plasma concentrations of thyroid
hormones, TSH and TBG in both study groups
are shown in Table 1. The mean values of T, and
FT, observed in the cord blood of neonates with
asphyxia and delivered by emergency cesarean
section were significantly lower than those of
healthy infants, while there were no differences
in the concentrations of T,, rT,, TSH and TBG.

DISCUSSION

The effect of asphyxia on perinatal thyroid
function has received little attention in the
literature. The present study reveals that infants
suffering from asphyxia and delivered by
emergency cesarean section show a real
transient hypothyroxinemia at birth. Several
previously reported studies have attempted to
evaluate the influence of perinatal factors on
neonatal thyroid function. Wilson et al. /3/
showed that FT, was significantly lower in
neonates with a low Apgar score (<6).

In contrast to our findings of lower T, and
FT, in newborns with asphyxia on the first day of
life (cord blood) as well as those of Wilson et al.
/3/, Franklin et al. /2/ did not find a significant
effect of asphyxia at birth on neonatal thyroid
function. Our findings of lower cord blood levels
of T, and accompanying lower FT, which
occurred without a corresponding increased
secretion of TSH are consistent with a
hypothalamic-pituitary origin resulting from
impaired thyrotropin-releasing hormone or TSH
secretion /4/. These findings suggest that both
hypoxia and stress decrease hypothalamic TRH
secretion. In later life, the activity of the
hypothalamo-pituitary axis becomes normal, as
evidenced by normal results when the infants
were discharged. Low FT. concentrations were
associated with low T, levels in our patients. This
finding is consistent with previous studies /5/
using similar methods, which demonstrated that
patients with severe non-thyroidal illness have
depressed FT, levels along with lowered total T,

Like many other authors, we found that cord
blood contained more rT, than T, in healthy
infants /6-8/ as well as in those with asphyxia. In
addition, we found no difference in cord blood
T, and r'T, content between infants with asphyxia
delivered by emergency cesarean section and
healthy infants delivered by elective cesarean
section. Therefore, we believe that neither
hypoxia nor. the method of delivery had any
influence on the peripheral metabolism of
thyroid hormones.
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TABLE 1

The levels of thyroid hormones, TSH and TBG in infants with asphyxia and healthy infants

Infants T, 44 By rT, TSH TBG
(nmol/1) (nmol/1) (pmol/l) (nmol/1) (mIUN) (mg/1)

Cord 05+02 126.8 + 20.5 172 £ 4.0 25 0.5 6.3 3.7 514 + 143

Healthy

(n=30)
Day 5 10 £ 04 148.8 + 18.3 242 + 4.0 1.8 £ 0.2 48 +22 484 + 10.2
Cord 04 +£02 97.3 + 16.3* 12.6 + 3.1** 20+ 04 8.0 %35 49.8 + 13.8

With

Asphyxia

(n=27) Day 5 1.1 +0.3 150.8 + 12.1 222 +42 1.8 £ 0.6 5212 483 + 12.8

Results are expressed as means + SD.

*p < 0.01, ** p < 0.0005, compared to healthy infants.

In conclusion, these results demonstrate the
presence of transient hypothyroxinemia at birth
in babies with asphyxia delivered by emergency
cesarean section. The practical significance of
these findings is that thyroid function tests in
some infants with perinatal asphyxia and
associated central nervous system damage may
suggest hypopituitary hypothyroidism. Also, in
those newborn screening programs that report
infants with low T ,-normal TSH, such infants will
lead to false-positive results.
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