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Abstract
Background: APACHE Score is an important criterion for determining the patient prognosis,
especially in critically ill patients. According to significantly changes in the serum levels of
thyroidal hormones in patients, especially in critically ill patients, the aim of the present study
was to evaluate the relationship between thyroid function and APACHE 4 score in the prognosis
of the traumatic patients admitted in surgery ICU. Method & Material: In a descriptiveanalytical study, 90 patients with multiple trauma were studied. Thyroid hormones and APACHE
4 Score were evaluated on 1st, 5th and10th days of admission for each patient. Their clinical
features and duration of hospitalization, either in trauma unit or ICU, elation between thyroidal
hormones and APACHE 4 Score, duration of hospitalization, and survival of patients were
evaluated. Results: This study included 90 patients. A statistically significant relation was
detected between thyroid hormones (TT3) and APACHE 4 Score and duration of hospitalization.
Conclusion: TT3 might be utilized as a prognostic factor in the traumatic patients admitted to
ICU.
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Introduction
Determining a complete factor for the
prediction of mortality and assessment of the
prognosis in ICU patients has many benefits.
One of these benefits is utilization of these
factors for determining the efficiency in several
intensive care units (1). For this purpose, tools
such as SAPS (simplified acute physiological
system), APACHE (acute physiological and
clinical health scoring system), MPM (mortality
probability model) and etc. are commonly used.
Many studies have been performed to evaluate
prognostic power of several predicting factors.
One of these studies, conducted by Keegan et
al., suggests that the power of mortality
prediction in APACHE score 3 And 4 is
approximately equal and both of them are
better than SAPS which is better than MPM3
(2). Thus, in this study we used APACHE Score 4
as a prognostic determining scoring system.
In sepsis or other clinical illnesses such as
trauma, release of tissue stress factors can lead
to hypermetabolic state, increasing the
consumption of energy, hyperglycemia etc. (34). In sick euthyroid syndrome, the plasma
levels of the thyroid hormones, in the absence
of
thyroidal
disease
and
impaired
hypothalamic-hypophysis-thyroid axis, changes
(5). The most thyroidal hormone whose plasma
level changes during non-thyroidal illnesses
diseases is TT-3 (total tri-iodothyronine). TT-3
decreases during these diseases. The most
important mechanism proposed for the
decrease of TT-3 in non-thyroidal illness is
decrease of T4 deiodinization enzymes, and
decrease in binding capacity of thyroidal
binding proteins (6).
According to high prevalence of the trauma
in our country (7), and very few studies that
have been conducted for the prediction criteria
and power of several scoring systems in
traumatic patients, we were to determine
relation between thyroidal hormones and

APACHE score for the prognosis of traumatic
patients admitted to intensive care units.
Patients and Methods
In a descriptive-analytical study conducted
between March 2015 to June 2016, 90
traumatic patients admitted to ICU were
included in this study. Inclusion criteria were
traumatic patients admitted to ICU, patients
with the age of 18 and older and the lack of
history of thyroid illness or surgery. Patients
with the history of thyroidal disease or surgery,
other metabolic or hormonal diseases which
could affect the thyroid function, trauma to the
head and neck were excluded from this study.
Physiological, clinical, and demographic data
were prospectively collected and entered in to
a computerized database. 90 traumatic ICU
patients were selected and randomized with
the rand list version 1.2 software. For each
patient TFT (TSH, FT-4, TT-4, TT-3) and APACHE
score 4 were measured and detected on the
1st, 5th and10th days of admission. Patients’
clinical statuses were followed during the
hospitalization.
ICU
length
of
stay,
hospitalization, and prognosis of each patient
were recorded. Statistical analysis was carried
out using SPSS15 software. Results were
expressed as percentage and mean±SD.
Correlation between variables was assessed
with Pearson correlation. P-Value less than 0.05
was considered as the significant level.
Results
In this study 90 patients were studied, 36 of
which (40%) were female, and 54 patients
(60%) were male. Ultimately,13 patients
(14.4%) died and 77 patients (85.6%) survived.
The average age of patients was 46.06±14.21
years. Average days of hospitalization for dead
patients was 21.46±9.11 days and for survived
patients was 11.37±5.32 days and ICU length of
stay for dead patients was 15.61±7.65 days and
for survived patients was 5.48±4.43 days.
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Alive

Dead

Days

Mean

Std Deviation

Mean

StdDeviation

PValue

1

2.12

1.15

2.02

1.16

0.770

5

2.16

1.12

1.94

1.14

0.514

10

1.87

0.99

1.41

0.77

0.119

1

0.85

0.16

0.83

0.13

0.351

5

0.79

0.12

0.81

0.08

0.038

10

0.76

0.11

0.79

0.06

0.003

1

6.79

2.16

6.27

2.73

0.446

5

6.85

2.20

6.31

2.84

0.437

10

6.84

2.15

6.36

2.76

0.484

1

83.54

14.62

73.53

13.30

0.023

5

82.70

13.27

71.61

8.78

0.005

10

82.15

12.51

70.69

11.82

0.003

1

53.6

18.7

76.6

13.5

0.000

APACHE

5

44.6

17.5

70.7

14.2

0.000

Score

10

39.5

17.3

69.8

20.4

0.000

TSH

FT4

TT4

TT3

Table 1: Relation between TFT with APACHE score in dead and survived patients
important hormone which has been proposed
Relation between TFT with APACHE score
between dead and survived patients is shown as the best prognostic factor in ill patients is TTin Table 1. As can be seen, a significant 3. It has been thought that decrease in the
correlation between APACHE score and TT-3 peripheral deiodination of T4 or decrease in
(regardless of the days measured for each binding capacity of thyroidal hormones binding
patient) and TT-4 (on 5th and 10th days of protein, in the serum or tissue, was the major
cause of serum level alternations of thyroid
admission for each patient) was observed.
hormones during non-thyroidal illness.
Discussion
Thyrotropin serum levels could decrease in
According to this study, the relation acute diseases, so it can cause alternations,
between TT-3 and TT-4 with PACHE score is specially decrease in the serum levels of T3 and
significant. This study is one of the first studies T4, which in turns can lead to ileus, resistance
that have been done for the prognostic value of to insulin, increased TG, hyperglycemia etc. (8).
TFT in traumatic patients. Although, many Similar to our study, other studies have
studies for detection of prognostic value of suggested the serum levels of TT-3 and TT-4 to
different hormones have been done, the most be significantly lower in dead than survived
patients. Consequently, serum levels of TT-3
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and TT-4 can be used as a prognostic factor in
ICU patients (9).
Numerous studies have been previously
performed for detection of any probable
relation between hormones and prognosis in
the ICU patients. These studies clarify that
there is a relationship between hormones and
mortality in ICU patients. Wade et al. proposed
that cortisol, aldosterone and DHEAS increased
in ICU patients and they can be used as
prognostic factors in ICU patients (10).
Nierman et al. measured the bioavailable
testosterone in the first 48 hours of ICU
admissions. They found that the concentration
hypotestosteronemia were below the lower
limit of normal for each patients age range (11).
Christeff et al., in a study on the effects of
septic shock in the serum levels of estrogen and
other steroidal hormones and gonadotropin in
men, found that estrogen levels can be used as
a prognostic factor in ICU patients (12).
Similar to the study of Ray et al., we noted
that serum levels of TT-3 and TT-4 in dead
patients were significantly lower than survived
patients and mortality increased with decrease

of TT-3 and TT-4 blood levels (13). Rothwel et
al. measured plasma levels of TT-4, TT-3, TSH
and cortisol on first days of ICU admission of
approximately 200 patient who did not receive
dopamine and they found that thyrotropin
concentration at admission can be used as a
prognostic factor in ICU patients (14). Slag et al.
found that T3 and cortisol levels could be used
as prognostic factors in ICU patients (15). In our
study, we noticed a significant correlation
between TT-3 and TT-4 (on the 5th and 10th
days of measurement) and mortality in
traumatic ICU patients. Furthermore, risk of ICU
mortality increased as plasma levels of TT-3 and
TT-4 started to diminish.
We did not measure other hormones such as
cortisol, DHEAS, or testosterone which could be
considered as a limitation of the present study.
Conclusion
Based on findings of present study, there
was a statistically significant relation between
TT-3 and APACHE 4 Score and duration of
hospitalization. It seems that TT3 can be
utilized as a prognostic factor in the traumatic
patients admitted to ICU.
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