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To determine the usefulness of thyroid hormones measurement in predicting the prognosis of pa-
tients with severe multiple injuries, a total of 55 patients with severe multiple injuries (34 males and
21 females, with a mean age of 50.7 years) were evaluated between September 1996 and February
1999. The patients were evaluated within 2 hours of admission, and the serum free thyroxin (FT,),
thyroxin (T.) , free triiodothyronine (FTs) , triiodothyronine (Ts) , thyroxin-binding globulin (TBG) ,
injury severity score (ISS), and the acute physiology and chronic health evaluation (APACHE II)
score were determined. The same tests were repeated with the exception of the APACHE II on day
1, day 3 and day 7. A comparison was made of these variables between the survivors (37 patients)
and non-survivors (18 patients). The mean ISS was 35.1 =15.3 and the mean APACHE II score was
17.7+12.0. The best predictors of the prognosis in a descending order were T; (p<0.0001), Ts (p<
0.0001), FT. (p<0.0001),ISS (p<0.01), and APACHE II score (p<0.01). Measuring the thyroid hor-
mones (T, T;and FT.) within 2 hours of admission together with ISS and APACHE II score appear

to be useful in predicting the prognosis of patients with severe multiple injuries.

Introduction

Decreased serum triiodothyronine (T;) and in-
creased serum reversed Ts (rTs) are frequently
observed in patients with severe non-thyroidal ill-
nesses (NTI). These findings are also often ac-
companied by a low thyroxin (T.) level though
the serum TSH usually remains normal”. This
pattern of change in thyroid hormone metabolism
is referred to as the “sick euthyroid syndrome”,
and it has been observed in association with ma-
jor surgery”, burns®, critical illnesses”, starva-

tion”, and drug therapy®. The reason for this ex-

treme hypothyroxemia that can occur in severe
illnesses is not clear, but a relation between the
T, levels and both severity and outcome has been
observed in patients under intensive care””®.

The objective of this study was to determine
the usefulness of the thyroid hormones measure-
ment in predicting the prognosis of patients with
severe multiple injuries.

Subjects and Methods
Patients
The extent and severity of injury were evalu-

ated using the injury severity score (ISS) in
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which the degree of injury is assessed in each of
five body areas and the score is calculated using
the three most severely injured areas. The range
of this score is from 0 to 75”. The severity of ill-
ness was graded using the Acute Physiology and
Chronic Health Evaluation (APACHE II)". We
defined “severe multiple injuries” as a patient
who sustained injury in two or more body areas
as described above and each injury score was 3
or higher based on the Abbreviated Injury Scale
(AIS). Patients with thyroid or pituitary/hypo-
thalamic diseases and patients taking drugs
known to interfere with thyroid hormones me-
tabolism or regulation such as glucocorticoids,
propranolol, estrogens and anti epileptics were
excluded from this study.

A total of 55 patients (34 males and 21 females
with a mean age of 50.7 years) with severe multi-
ple injuries were taken directly in an ambulance
from the scene to the department of emergency
medicine of Fukui Medical University and exam-
ined prospectively following admission between
September 1996 and February 1999. It should be
noted that 47 (87.5%) of the 55 patients were in-
itially in shock.

All patients gave informed consent. The study
was approved by the Fukui Medical University
Hospital committee on medical ethics.

Methods

The patients were evaluated on arrival and a
set of variables were measured. On day 0, specifi-
cally serum free thyfoxin (FT,) and free triiodo-
thyronine (FT;) were measured by AMERLEX-
MAB FT.,, AMERLEX-MAB FT; (MBC Lab, To-
kyo Japan), radio immuno assay (RIA), thyroxin
(T.) and triiodothyronine (T;) were measured
by T-4 RIABEAD, T-3 RIABEAD (MBC Lab),
RIA, and TSH, thyroxin-binding globulin (TBG)
were measured by RIA-gnost hTSH, RIA-gnost
hTBG (MBC Lab), immuno-radio metric assay
(IRMA) as soon as those patients were brought
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Values are mean = SEM.

— . indicates the normal lower limit of each hor-

mone.

to the emergency room. No patient had received
dopamine or any other drugs before taking the
first blood samples. The ISS and APACHE II
scores were also calculated. The same tests were
repeated with the exception of the APACHE 1I
on day 1, day 3, and day 7.

The patients were divided into the two groups;
namely survivors and non-survivors. The total

number of survivors was 37 and the total number
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of non-survivors was 18. All patients received
dopamine via continuous infusion for hemody-
namic support after admission. No steroids, beta-
blockers or amiodarone were administered dur-
ing the study.

The values obtained for each variable were
compared between the survivor and non-
survivor groups using the unpaired t-tests, and a
p value of <0.05 was considered significant. The
normal range of the measured variables are 0.9 to
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1.9 ng/dl for FT., 4.9 to 124 pug/dl for T4, 2.8 to 5.0
pg/ml for FTs, 0.8 to 1.8 ng/ml for Ts, 12 to 30 pg/
ml for TBG, and 0.3 to 5.0 uU/ml for TSH.

Results

The mean age of the patients in this study was
50.7 £ 22.7 years, the mean ISS was 35.1 = 15.3,
and the mean APACHE II score was 17.7 = 12.0.
A comparison of the thyroid hormones levels
with reference intervals are shown in Fig. 1. The
serum TSH levels decreased on day 1, but re-
mained normal throughout the study period.
Both T; and FT; levels decreased significantly on
day 1, and all mean T; levels and the mean FT;
levels on days 1, 3 and 7 fell below the normal
range. Both T, and TBG levels decreased on day
0, and then increased but remained normal
throughout the study period. The FT, levels de-
creased mostly on day 3, and the mean FT, levels
on days 0, 1 and 3 fell below the normal range.
Low Ts syndrome (T; decreased, TSH normal)
was observed in all of the 55 patients and low T,
syndrome (T; decreased, T: decreased, TSH
normal) was observed in 34 of the 55 patients.

A marked increase in the mean ISS and
APACHE 1I score on day 0 in the non-survivors
(n=18) compared to the survivors (n=37) was
observed (p<0.01).However, a marked decrease
in the mean T;, T4, and FT. levels in the non-
survivors on the same day compared to the survi-
vors was observed (p<0.0001) (Fig. 2). It should
be specifically noted that the mortality rate was
100% for those patients exhibiting low T syn-
drome with a serum T level of less than 3.0 pg/dl
on day 0.

Discussion

Our prospective data indicate that all patients
with severe multiple injuries had decreased T;
levels and normal TSH levels. Furthermore, 62.5
% of these patients had decreased T levels, and
low T, syndrome was found to be highly associ-
ated with mortality. Kaptein et al'¥ showed that
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the mortality is even greater if nadir values of the
free thyroxin index'?are correlated, and McLarty
et al” have found sequentially decreasing T lev-
els in moribund patients who subsequently died.
The early recognition of patients with a poor out-
come is potentially valuable because their identi-
fication may allow for closer observation and ear-
lier therapeutic intervention. The typical sick
euthyroid syndrome such as low T; or T: syn-
drome was observed in those patients with se-
vere multiple injuries in our present study. How-
ever, few studies have been published on the sick
euthyroid syndrome following severe trauma®.
Becker et al'¥ reported that the degree of thy-
roid dysfunction was generally related to the se-

1 and Oppenheimer

verity of injury. Chopra et a
et al®reported that the decrease in T, serum lev-
els in patients with non-thyroidal illnesses can be
attributed to reduction in thyroid hormone secre-
tion as well as to presence of inhibitors of thyroid
hormone binding. In addition, it has been shown
that reduction in 5-deionidase activity also occurs
in non-thyroidal illnesses which is responsible for
the low Ts levels and explains the opposite
changes in the rTs levels®?”. Low T, and T levels
with normal serum TSH levels have been re-
ported in patients with severe non-thyroidal ill-

1’16886818) 19)

. Many hormones such as dopamine,
glucocorticoids, endorphins, and prostaglandins

are capable of reducing TSH secretion, and these

20) 118)

hormones increase after trauma®™. Kaptein et a
reported low TSH levels in critically ill patients
receiving dopamine therapy. In our study, 85.5%
of the patients were treated with dopamine ther-
apy. Dopamine has also been shown to lower
TSH and thyroidal iodine release in normal sub-
jects'®, and it may also operate in the same man-
ner in non-thyroidal illnesses. However, the se-
rum TSH levels were normal in our patients in
spite of depression of the serum T; levels
throughout the study. It is thus doubtful that

dopamine was the main cause of the sick euthy-
roid syndrome. Many drugs are known to influ-
ence the thyroid function, but they were not
given to the patients in the present study.

It has been reported that the decrease in thy-
roid hormones levels is related to the severity of
illness and outcome””?. Kaptein et al’ reported
that high mortality rates have been observed in
critically ill patients with markedly decreased T.
levels (<39 nmol/I). A mortality rate of 84% was
observed in 86 ICU patients with T, levels below
39 nmol/I, while a decrease in the mortality rate
associated with increasing T, levels was ob-
served by Slag et al. Chiolero et al*¥ however re-
ported that the TSH and T. levels correlated
with the outcome. Increased ISS and APACHE II
scores together with decreased serum T, T; and
FT. levels were observed in the non-survivors,
and the serum Ty, T; and FT. levels were signifi-
cantly lower than those in survivors on day 0. It
is of particular note that the mortality was 100%
for those patients with low T, syndrome whose
serum T, level was less than 3.0 ug/dl on day 0.
Regarding the blood samples of day 0, it is not
necessary to consider blood, colloid, or crystalloid
solution because we got those samples before
starting the medical treatment. The reason why
both T: and TBG levels in our patients gradually
increased throughout the study period seemed
probably due to infusion of blood, fresh frozen
plasma, and parenteral nutrition.

These results demonstrate that measuring the

thyroid hormones (T, Ts and FT.) within 2 hours

of admission is useful in predicting the prognosis

of patients with severe multiple injuries. Our

search in the Japanese and international litera-

ture showed only one report about the usefulness

of thyroid hormones measurement in patients
with severe multiple injuries™.
Conclusion

Measuring the thyroid hormones (T.,T; and
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FT.) within 2 hours of admission together with
ISS and APACHE II score appear to be useful in
predicting the prognosis of patients with severe
multiple injuries.

This study was supported by a Grant from the
Marine and Fire Insurance Association of Japan,
INC.
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