46

Journal of The Association of Physicians of India ■ Vol. 67 ■ January 2019
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Abstract
Introduction: Any acute severe illness can cause abnormalities of circulating TSH
or thyroid hormone levels in the absence of underlying thyroid disease.
AIM: To assess thyroid status among critically ill patients admitted in a tertiary
care hospital.
Material & Methods: A hospital based cross sectional study was done among
100 critically ill patients admitted to Katuri Medical College and Hospital,
Chinakondrupadu, Guntur. All critically ill patients aged above 18 years admitted
to Intensive Care Unit, Emergency ward and patients suffering from Acute renal
failure, Acute Respiratory failure, Congestive cardiac failure, Diabetic ketoacidosis,
Septicemia and Advanced HIV infection were included. 3ml of early morning
sample containing plain clotted blood were collected and sent for T3, T4, TSH
estimation. The hormone estimation was done by chemiluminescence assay.
Results: In the study, of 100 critically ill patients out of which 16 patients had
acute renal failure, 18 patients had acute respiratory failure, 18 patients had
congestive Cardiac failure, 16 patients had Diabetic ketoacidosis, 18 patients had
Sepsis and 14 patients had Advanced HIV. Among 100 patients, 60% had low T3,
26% had low T4, 10% had high T4 and 4% had low TSH.
Conclusions: Abnormalities in thyroid function were more common in critically
ill non thyroidal illness patients.

introduction

A

ny acute severe illness can cause
abnormalities of circulating TSH
o r t h y r o i d h o r m o n e l e ve l s i n t h e
absence of underlying thyroid disease.
The most striking abnormality detected
in critically ill euthyroid patients is
a highly significant reduction in the
mean total serum triiodothyronine
(T3) level. Critical illness is often
associated with alterations in thyroid
hormone concentrations in patients
with no previous intrinsic thyroid
disease. 1 Changes in parameters of
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Table 1: Thyroid abnormalities in different
clinical conditions
Clinical condition

Thyroid abnormality
N (%)

Acute Renal Failure
(n=16)

Low T3 -- 06 (37.5%)

Acute Respiratory
Failure (n=18)

Low T3 -- 10 (55.6%)

Congestive Cardiac
Failure (n=18)

Low T3 -- 10 (55.6%)

Low T4 -- 04 (25%)
Low T4 -- 08 (44.4%)
Low T4 -- 04 (22.2%)
High TSH -- 02 (11.12%)

Diabetic Ketoacidosis
(n=16)

Low T3 -- 10 (62.5%)
Low T4 -- 06 (37.5%)
High TSH -- 02 (12.5%)

Septicemia (n=18)

Low T3 -- 16 (88.9%)
Low T4 -- 12 (66.7%)
Low TSH -- 02 (11.1%)

Advanced HIV (n=14)

Low T3 -- 08 (57.1%)
Low T4 -- 04 (28.5%)

thyroid function are very common
but any acute severe illness can cause
abnormalities of circulating TSH or
thyroid hormone levels in the absence
of underlying thyroid disease. 2-3
Assessment of thyroid function in
ICU:
The nonthyroidal illness syndrome,
also known as the low T3 syndrome or
euthyroid sick syndrome, describes a
condition characterized by abnormal
thyroid function tests encountered in
patients with acute or chronic systemic
illnesses. The laboratory parameters of
this syndrome include low serum levels
of triiodothyronine (T3) and high levels
of reverse T3, with normal or low levels
of thyroxine (T4) and normal or low
levels of thyroid-stimulating hormone
(TSH). 4
This condition may affect 60 to 70%
of critically ill patients. The changes
in serum thyroid hormone levels in
the critically ill patient seem to result
from alterations in the peripheral
metabolism of the thyroid hormones,
in TSH regulation, in the binding
of thyroid hormone to transportprotein and in receptor binding and
intracellular uptake. Medications also
have a very important role in these
alterations. 4
The decreased 5’-monodeiodinase
activity is often not recognized because
measurement of serum T3 is rarely
utilized as a screening test for thyroid
function (nor should it be). The serum
T3 value should be high (or highnormal) in hyperthyroidism but low
(or low-normal) in non thyroidal
illness. Rarely, a very sick patient with
hyperthyroidism will have a low serum

T3 concentration. 5
The severity of illness correlates well
with the reduction in total serum T3
level. The major cause of these hormonal
changes is the release of cytokines such
as IL-6.The most common hormone
pattern in sick euthyroid syndrome
(SES) is a decrease in total and unbound
T3 levels (low T3 syndrome) with
normal levels of T4 and TSH. Low T3
is an important marker of mortality in
critically ill patients. T4 and TSH did
not vary between survivors and non
survivors. 6
The enhanced sensitivity and
specificity of TSH assays have greatly
improved laboratory assessment of
thyroid function. The use of immune
chemiluminometric assays (ICMAs) for
TSH is sensitive enough to discriminate
between the lower limit of the reference
range and the suppressed values that
occur with thyrotoxicosis. The finding
of an abnormal TSH level must be
followed by measurements of circulating
thyroid hormone levels to confirm
the diagnosis of hyperthyroidism
(suppressed TSH) or hypothyroidism
(elevated TSH). Radioimmunoassays
are widely available for serum total T4
and total T3.

Aim
To assess thyroid status among
critically ill patients admitted in a
tertiary care hospital.

Material and Methods
A hospital based cross sectional
study was done among 100 critically
ill patients admitted to Katuri
Medical College and Hospital,
Chinakondrupadu, Guntur.

Inclusion Criteria
All critically ill patients aged above
18 years admitted to Intensive Care
Unit, Emergency ward and patients
suffering from Acute renal failure,
Acute Respiratory failure, Congestive
cardiac failure, Diabetic ketoacidosis,
Septicemia and Advanced HIV infection
were included.

Exclusion Criteria
History s/o thyroid illness, clinically
evident thyroid enlargement, or signs
of thyroid disease
Patients receiving massive blood
transfusion or having steroid or
dopamine therapy and drugs known
to interfere with thyroid hormone
metabolism.
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Methodology
Informed written consent was taken
from the study participants prior to
the start of the study. Demographic
data, History, Clinical examination and
details of investigations were done and
recorded in the study proforma.
3ml of early morning sample
containing plain clotted blood were
collected and sent for T3, T4, TSH
estimation. The hormone estimation
was done by chemiluminescence assay.
Stati stical Meth ods: Dat a e nt ry
was done using Microsoft excel 2010
version and analysis using EPI INFO
ve r s i o n 7 . D a t a wa s p r e s e n t e d i n
percentages and proportions. Results
on continuous measurements are
presented on Mean + SD (Min-Max) and
results on categorical measurements are
presented in Number (%).

Results
The mean age of the study population
was 45.74±16.65 years with majority
(26%) from 31-40 years age group. Male
& female sex ratio was 1.6.
Out of 100 patients 48 (48%)
were found to have fever, 18 (18%)
breathlessness, 16 (16%) had vomiting,
6(6%) had cough.
With regards to co morbid conditions,
28 (28%) were found to be hypertensive
and 72 (72%) had diabetes mellitus. 14
patients (14%) were HIV Reactive.
The mean systolic and diastolic
blood pressure was 120.29±25.86 and
76.32±14.25 mm Hg respectively. The
mean pulse rate was 101.38±14.09,
mean respiratory rate 24.30±6.21 and
mean temperature 37.67±0.54. APACHE
score found that 40 Patients (40%) had
APACHE Score >15, 38 Patients (38%)
had 11-15 and 22 Patients (22%) had
6- 10.
On investigations, the mean
h a e m o g l o b i n ( % ) wa s 1 1 . 0 4 ± 3 . 1 0 ,
mean platelets were 2.10±1.01 lakh
and the mean random sugar level was
190.40±131.79. 16 cases had ketone
bodies in urine.
Out of 100 critically ill patients, 54%
had abnormal serum sodium, 44% had
abnormal serum potassium and 8 % had
abnormal serum chloride.
With regards to renal parameters,
serum urea was >40 mg/dl in almost
half the cases (48%). Among 100
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critically ill Patients, 16 patients (16%)
expired.
Thyroid function tests
Among 100 patients, 60% had low
T3, 26% had low T4, 10% had high T4
and 4% had low TSH.
The mean T3 was 0.63 ± 0.42, T4 5.38
± 2.01 and TSH was 3.25±2.10.
Thyroid function tests in different
clinical conditions among the critically
ill patients (Table 1).
Out of 16 Patients of Acute Renal
failure, 37.5% had low T3, 25% had low
T4 and 100% had normal TSH. Out of
18 Patients of Acute Respiratory failure,
55.56% had low T3, 44.44% had low
T4 and 100% had normal TSH. Among
the 18 patients with congestive cardiac
failure, 55.56% had low T3, 22.2% had
low T4 and 11.12% had high TSH.
Out of 16 patients with diabetic
ketoacidosis, 62.5% had low T3, 37.5%
had low T4, 12.5% had high TSH.
Among the 18 patients with septicemia,
88.89% had low T3, 66.66% had low T4
and 11.11% had low TSH.
14 patients with advanced HIV,
57.14% had low T3, 28.5% had low
T4, 57.14% had high T4 and 100% had
normal TSH.

Discussion
Critical illness is often associated
with alterations in thyroid hormone
concentrations in patients with no
previous intrinsic thyroid disease.
The metabolic support of the critically
ill patient is a relatively new target
of active research and little is as yet
known about the effects of critical
illness on metabolism.
In our study, of 100 critically ill
patients out of which 16 patients had
acute renal failure, 18 patients had
acute respiratory failure, 18 patients
had congestive Cardiac failure, 16
patients had Diabetic ketoacidossis,
18 patients had Sepsis and 14 patients
had Advanced HIV. T3 ,T4 and TSH
analysis were done, 60 Patients (60%)
had low T3 level, 40 (40%) patients had
normal T3, 36 patients(36%) had low T4,
64 patients(64%) had normal T4 level
and TSH was low in 4 patients(4%), 76

patients (76%) had normal TSH and 20
patients (20%)slightly high Mean ± SD
3.25 ± 2.10.
Study by Kiran Bhat et al (2016) [7]
observed that (59.1%) of the patients
showed abnormality in one or more
than one parameter of thyroid function
t e s t s . A n d l o w f T 3 ( 5 0 % ) wa s t h e
commonest abnormality followed by
high TSH (12.4%), low TSH (8.8%) and
low fT4 (4.7%) concentration.
In present study of 18 patients of
sepsis, 16patients (88.89%) had low
serum T3 level, low T4 level with high
APACHE score with death of6 patients.
And TSH i s n orm a l i n 1 0 ( 5 5 . 5 5 % )
patients. All sepsis patients had low
Hb% with total count more than 13670
cells/cumm. It indicates that among
sepsis, with low T3 and T4, high
APACHE score favor more death rate.
Joseph et al. reported that, 21/110
(19.0%) patients had abnormal thyroid
function at diagnosis of TIDM. Of
these, 16 had normal thyroid function
on reassessment after 45 (3–540) days.
Abnormalities of thyroid function
occurred were more common in
children with diabetic ketoacidosis
(DKA) than those who did not have
DKA (9/29, 31.0% vs 12/81, 14.8%,
p<0.025). At the end of the observation
period, five (4.5%) patients had minor
abnormalities of thyroid function not
requiring treatment and three (2.7%)
were treated. 8
In our study of 14 advanced HIV
patients, 8 patients (57.14%) had low
T3, 4 patients (28.58%) had low T4 level,
total 8 deaths including 6 HIV with
tuberculosis, 2 with HIV with acute
GE. In 2 patients both Hb%& TC were
low, in 4 patients low Hb% and high
TC level, in 2patients normal Hb% and
high TC with APACHE score.
Palanisamy P et al (2010)9 did a study
on 150 HIV positive subjects divided
into groups based on CDC criteria to
investigate level of serum lipids and
thyroid hormones. They reported that
thyroid dysfunction is frequent in HIV
infection and that with progression of
disease there is a primary hypothyroid
like stage that occurs in patients.
Desai Vidya Sripad et al (2015) 10

study found that FT3 and FT4 as
the most powerful and independent
factor of ICU mortality among the
complete thyroid panel of indicators.
The cumulative death rate was
significantly higher in patients with
low T3 syndrome as compared to those
without (18%).A significant association
was found between patients death rate,
Low T3 syndrome and APACHE II and
other inflammation indices.
Though many similar kind of studies
were done in different places, the
findings of the present study are
pertinent to the study area.

Conclusions
Present study has found that
abnormalities in thyroid function
were more common in critically ill non
thyroidal illness patients. T3 level was
low in 60% patients of critically ill non
thyroidal ill patients with normal or
low-normal T4 TSH levels.
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