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ABSTRACT

Background: The thyroid function tests triiodothyronine, thyroxine and thyrotropin are abnormal in critical
illness. The pattern of abnormality depends on the severity of disease and thyroidal hormones can help in
prognosis of patients.

Methods: 50 Critically ill patients were enrolled in study with inclusion and exclusion criterias. The clinical,
lab profile along with T3, T4 and their free levels along with TSH were measured.

Results: The thyroid functions were abnormal in 86 % of the critically ill patients. The low T3 syndrome
constituted most common abnormality (44.18%). In the thyroid functions T3, free T3 , T4 and Free T4 were
deranged, the values of TSH were normal . In thyroid function the low T3 T4 syndrome was associated with
mortality and thyroid hormones T3, T4, free T4 were associated with poor outcome of the patients.
Conclusions: The thyroid functions are abnormal in critically ill patients and it is worthwhile to associate
the outcome of critically ill patients depending on the abnormality of thyroid functions.

INTRODUCTION

Abnormalities of thyroid hormone concentrations
are seen commonly in a wide variety of non-
thyroidal illnesses (NTI) and in patients who are
acutely ill. @*7 resulting in abnormal triiodo-
thyronine, thyroxine, and thyroid stimulating
hormone concentrations.®

A decreased level of serum total Triiodothyronine
(T3) is the most common function abnormality in
patients with acute illness® and can be detected
within 2 hours after the onset of severe physical
stress® and is seen in 40-60 % of the cases. As
the severity of illness progresses, there is gradual
development of a more complex syndrome

associated with low levels of T3 and thyroxine
(T4).®19 Altered thyroid hormone levels have
been reported in starvation,*" '@ acute and
chronic medical illnesses,™****> bone marrow
transplantation,®® surgery,*” trauma,"® and, in
fact, can be seen in any severe systemic illness.**
The pattern of physiologic changes is referred as
Non thyroidal illness syndrome without taking
into consideration metabolic profile as in
Euthyroid sick syndrome.*%2)

MATERIALS AND METHODS

This was a prospective study after approval from
ethical committee admitted in ICU of Saraswati
Hospital and Medical centre. The patients or their
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relatives provided written informed consent before
enrollment. 50 patients with critical illness
without known thyroidal illness were selected.
The general information and examintation was
done and for severity APACHE Il score was
calculated. On admission blood sample collected
for thyroid function tests and. TSH, T3, FreeT3,
T4, Free T4 was measured by Acculitemicroplate
CLIA assay. (chemiluminescence immunoassay)
method.

Low T3 syndrome: reduced levels of
/total T3

Low T4 syndrome: reduced levels of free T4 /
total T4

Low T3/T4 syndrome: reduced levels of T3 (total
[ free T3) & T4 (total/ freeT4)

Hypothyroidism: TSH >10 ulU/ml with low levels
of free T4 +/- low levels of T3
Hyperthyroidism: TSH <0.10 ulU/ml
levels of T3, T4

Subclinical hypothyroidism: Raised TSH with
normal thyroid hormonal levels

Subclinical hyperthyroidism: Decreased TSH with
normal thyroid hormone levels.

The patients were divided into two groups. The
first group consisted of survivors and second
group of non survivors or expired patients during
hospital stay. The Serum TSH, T3, free T3, T4,
Free T4, APACHE Il were compared. The
individual thyroid functions were compared with
outcome of the patients with Chi square test (Yate
's correction applied whenever necessary). The
relative risk of individual thyroid functions was
determined with odds ratio. The thyroid
abnormalities were grouped into syndromes and
using pooled data the effect on outcome was
calculated.

free T3

+ low

OBSERVATION

A total of 50 patients were enrolled consecutively
in the present study. In these studies 27 were
females and 23 were male

Thyrotropin (TSH)

Out of the total study group, 7 (16.27 %) out of 50
displayed abnormal TSH. Although the population
of individuals with abnormal TSH was higher in

group 2 (20 %) as compared to group 1 (12.5 %).
This difference was not statistically significant
with chi square test with X*=0.01 p > 0.05.

Table 1- TSH and outcome

TSH Survived | Expired | Total
Normal 35 8 43
Abnormal 5 2 7
Total 40 10 50

Triiodothyronine (T3)

In the study group 18 patients had abnormalities
T3 that constituted 36 % of total cases. In expired
group 70 % had abnormal values compare to 27. 5
% in survived patients. This difference was
statistically significant with X2 = 6.27, p < 0.05.

Table 2- T3 and outcome

T3 Survived | Expired | Total
Normal 29 3 32
Abnormal 11 7 18
Total 40 10 50

Free T3

Out of the total patients 39 patients (78 %) had
abnormal thyroid values. Although the population
of individuals with abnormal free T3 is higher in
group 2 (90 %) as compared to group 1 (75 %).
This difference was not statistically significant
with chi square test with X*=0.35 p > 0.05.

Table 3- Free T3 outcome

Free T3 | Survived | Expired | Total
Normal 10 1 11
Abnormal 30 9 39
Total 40 10 50

Thyroxine (T4)

In the study population 19 patients (38 %) of the
total population had abnormal T4 values, and in
non survival group had 80 % abnormal values
compared to 27.5 % in survival group. This
difference was statistically significant with X2 =
9.35, p <0.05.
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Table 4- T4 and outcome

T4 Survived | Expired | Total
Normal 29 2 31
Abnormal 11 8 19
Total 40 10 50
Free T4

In the study population 16 (32 %) out of total
patients had abnormal values. In the non survival
group 90 % had abnormal values as compared to
175 % of the survivors. This difference is
statistically significant with X2 = 19.3, p <0.05.

Table 5- Free T4 and outcome

Free T4 | Survived | Expired | Total
Normal 33 1 34
Abnormal 7 9 16
Total 40 10 50

Thyroid function and outcome

The below table shows relative risk determined by
odds ratio. In the patients values of T3, T4, and
free T4 in ascending order were associated with
poor outcome in the patients.

Table 6 - Thyroid function and relative risk

Thyroid Function Relative Risk
TSH 1.53
T3 4.15
Free T3 2.54
T4 6.52
Free T4 30.6

Syndromes in Critically ill:
Out of the 50 patients studied

Syndromes & outcome

number of patients

sssssssss

Figure 1.Syndromes in critically ill cases

Out of the syndromes the Low T3, low T4 and
Low T3 T4 constituted all the patients of the non
survivor group. The low T3 T4 group constituted
60 % of expired population. Applying Chi square
test to pooled data the association of Low T3 T4
syndrome with death was statistically significant
(d.f. =1, X2 =5.23)

Table 7 Important syndromes

Syndromes | Survived | Died | Total
Low T3 19 1 20
Low T4 4 3 7
Low T3 T4 4 6 10
Total 27 10 37
DISCUSSION

The present study was carried out on 50 critically
ill patients. On admission serum for thyroid funct-
ions Thyrotropin, Total and free Triiodothyronine
and total and free thyroxine was collected. The
distribution of thyroid hormones in the population
was studied in two groups (survivor group and
non survivors) and grouped in syndromes. Out of
the 50 patients, 10 patients had expired during
hospitalization.

The wvalues of the thyroid functions were
combined and grouped in various syndromes and
compared with outcome.

Thyrotropin: (TSH)

The distribution of TSH in the study population in
two different groups was not significant and also
16.27 % displayed deranged TSH which was not
related to the outcome of patients.

Triiodothyronine: (T3)

In the study population the non survivors had 70
% lower values compared to 27.5 % in survivors.
The value of T3 correlated with the poor outcome
of patients (RR = 4.15).

Free T3

The abnormal free T3 value was 90 % in expired
group compared to 75 % to survivors.The value
of free T3 did not correlate with the outcome of
patients. 1535 (RR = 2.54)
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Thyroxine T4

The value of abnormal T4 was 80 % in dead in
comparison with 27.5 % in survivors. The value
of T4 correlated with the poor outcome of the
patients. (RR = 6.52).

Free T4

Thevalue of abnormal free T4 was 90 % in
expired group compared to 17.5 % in survivors.
The value of free T4 correlated with the outcome
of patients. (RR = 30.6)

CONCLUSION & LIMITATION OF STUDY
We recommend the careful interpretation of
thyroid functions in critically ill patients and
identifying the abnormalities to prognosticate the
outcome of patients. The low T3 syndrome is the
commonest abnormality seen The thyroid
hormones T3, T4, Free T4 are associated with
poor outcome and Low T3 T4 syndrome
associated with maximum mortality of critically
ill patients. The limitation of study was small
sample size at single institution and blood sample
was taken only at the time of admission.
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