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ABSTRACT

Backgrond And Objective: Non thyroid illness syndrome or sick euthyroid syndrome refers to alterations that occur in thyroid hormone levels in
response to any critical illness like sepsis, ARDS, patients on mechanical ventilation and also any ICU patients. The objective of the study is to
study the relation between thyroid hormone level changes and critical illness in ICU patients and to predict the mortality based on thyroid hormone
levels in ICU patients. Methodology: It is a prospective study conducted between Non 2020 to December 2021, in patients admitted in ICU
irrespective of the diagnosis. Patients with ICU stay more than 7 days were included. Patients with previous intrinsic thyroid, hypothalamic
pituitary axis disease were excluded. Usage of iodine contrast agents in the past 8 weeks and Usage of drugs causing hypothyroidism were
excluded. Results: Results obtained with this comparison is that on day 7 levels of T3, T4 and TSH significantly correlated with APACHE Il scores
in predicting the outcome of the patients. The significance of T3 is higher when compared to T4 and TSH. Conclusion: Thyroid profile can be used
in predicting the morality in ICU patients. Thyroid profile can also increase the sensitivity of APACHE Il score in predicting the outcome
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1.INTRODUCTION 2. Usage ofiodine contrast agents in the past 8 weeks.

Nonthyroid illness syndrome or sick euthyroid syndrome refers to 3. Usage of drugs causing hypothyroidism.

alterations that occur in thyroid hormone levels in response to any

critical illness like sepsis, ARDS, patients on mechanical ventilation Statistical Analysis

and also any All the collected data were statistically analysed using appropriate

statistical test. P value less than 0.01 were considered significant.

ICU patients. The metabolic response to any critical illness involves
every organ but the underlying pathology is not completely 3.0OBSERVATIONSAND RESULTS

understood. 1-Age distribution

Despite the primary diagnosis, as a stress induced response in critical fripomicy

illness, a state of hyper-metabolism prevails leading to increased

energy expenditure, hyperglycemia and muscle loss. Thyroid hormone »:1

alterations commonly occur in critical illness in patients with no 1

previous known intrinsic thyroid disease. The changes in thyroid 101

hormone levels is not an isolated phenomenon as it is also associated s ¥

with changes in other endocrine axis as a response to stress. Various P [ ® fraquancy
theories have been proposed for alterations in thyroid function. In early «

course of the illness, the peripheral conversion of T 4 to T3 is reduced

leading to decreased free T3 with normal or reduced T4 associated with =1 —
an increase in reverseT3(rT3 ) and no alterations in TSH. In prolonged o v

illness, central hypothyroidism occurs leading to reduced TSH and T4 oo st e nen e

along with T3. 2-Sex distribution

In this study thyroid profile is taken from patients admitted in ICU on Frequency

day 1 and day 7 and to correlate the levels the thyroid hormones and the

outcome of the patients and also to know the outcome of the disease

can be prognosticated with thyroid function tests in patients admitted

inICU.

AIMSAND OBJECTIVES S

1) To study the relation between thyroid hormone level changes and
critical illness in ICU patients.

2) To predict the mortality based on thyroid hormone levels in ICU
patients.

Biemime

2-METHOD OLQGY : . . . . . 3- Ventilator requirement
This is a prospective study with a sample size of 40 patients admitted in
ICU irrespective of the diagnosis Narayana medical college and
hospital, Nellore with duration of study 18 months.

ventilator requirement

2.1 Inclusion Criteria
1. Patientsadmitted in ICU irrespective of the diagnosis.
2. Patients with ICU stay more than 7 days.

-yes

2.2 Exlusion Criteria
1. Patients with previous intrinsic thyroid, hypothalamic — pituitary
axis disease.
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4- Outcome of patients

outcome

Comparison between
* Ageandoutcome
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* Ventilator requirement and outcome

In our study, 20 out of 40 patients required ventilator support. This
value is statistically significant. The p value is 0.010.

*  APACHE IIand outcome
APACHE Il

W ALYVE
= DEAD
Significance of T3 levels in predicting the outcome
Outcome N Mean P value

T3 - | Alwve 24 48.13

Day 1 Dhed 16 42.44 0.087

T3 - | Alive 24 67.33

Dav 7 Died 16 33 88 0.001

In our study, Thyroid function tests were done on day 1 of ICU stay.The
p value for T3 levels onday 1 is 0.087 and for day 7 is <0.001**.

Significance of T4 levels in predicting the outcome

QOutcome N Mean P value
T4-Dayl |Alve 24 3.9958
: 0.980
Died 16 4.0000
T4-Day7 |Alive 24 49667
_ 0.001**
Died 16 3.7000

In our study, Thyroid function tests were done on day 1 of ICU stay.
The p value for T4 levels on day 1 is 0.980 and for day 7 is <0.001**.

But the p value of T3 levels on day 1 is 0.087 whereas that of T4 is
0.980. So, when compared to T4, T3 levels will more accurately
predict the outcome than T4.

Significance of TSH levels on day 1 and day 7 in Predicting the
Outcome of Patients

Outcome N Mean P value
TSH - Day | Alive 24 J754
1 Died 16 431 |° 085
TSH - Day | Alive 24 1.2988
! Thed 16 cua |7

In our study, Thyroid function tests were done on day 1 of ICU stay.
The p value for TSH levels on day 1 is 0.085 and for day 7 is <0.001**

Correlation between APACHE Il and TFT on day 1

Apache II
T3 -Day 1 P value 002
N 40
T4 -Day 1 P value .551
N 40
TSH - Day 1 P value 216
N 40

In our study, APACHE II score which is calculated within 24 hours of
ICU admission is compared with thyroid function tests which is taken
on dayl. The results obtained with this comparison is that on day 1
levels of T3 significantly correlated with APACHE II scores whereas
T4 and TSH levels are not statistically significant.

Correlation between APACHE 11 and TFT on day 7

Apache I
T3-Day7 P value 001**
N 40
T4 -Day7 P value 010
N 40
TSH -Day 7 P value 013
N 40

In our study, APACHE Il score is also compared with thyroid function
test which is taken on day 7. The results obtained with this comparison
is that on day 7 levels of T3, T4 and TSH significantly correlated with
APACHE 1I scores in predicting the outcome of the patients. The
significance of T3 is higher when compared to T4 and TSH.

4.DISCUSSION

This study was conducted in the patients admitted in ICU irrespective
of the diagnosis. The study group size was 40. Patients included in the
study were closely monitored and thyroid function tests were taken on
day 1 and day 7 as explained in methodology. All the patients are
followed till the outcome which was either recovery and discharge or
death of the patient. Outcome analysis was done in comparison with
whether thyroid function tests were able to predict the outcome of the
patients independently. The significance is also assessed by
comparison of thyroid hormone levels with APACHE II scores.
Following were the main observations of the study.

Age And Sex Distribution:
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Out of 40 patients, maximum number of patients were observed in the
age group of 41 — 50 years with the percentage of 35% as observed in
the frequency distribution table. Out of 40 patients, 23 (57.5%)
patients were male and 17 (42.5%) patients were female. Chi square
tests were applied to these values to observe whether age and sex
distribution affects the outcome of the study. The observed p values for
age distribution are 0.080 and for sex distribution is 0.601. Both the
values are not statistically significant. So age and sex distribution did
not affect the outcome of the study.

Ventilator And Outcome:

In the study group population, 20 patients required ventilator support.
Out of the 20 patients, 12 patients expired and § of them survived. Out
of 20 patients not requiring ventilator support 16 of them survived and
4 patients expired. Chi square tests were applied to observe whether the
requirement of ventilator significantly affect the outcome of the study.
The observed p value was 0.010, this was statistically significant in
affecting the outcome of the study.

Apache Il Score And Outcome:

APACHE I scores were calculated for all the 40 patients to assess
whether thyroid function tests could independently predict the
outcome of 78 the patients. Statistical tests were applied to APACHE II
scores separately to observe whether the scores are statistically
significant. The observed p value for APACHE II score predicting the
mortality separately was <0.001**. This result was statistically
significant. As documented in previous studies, in this study also
APACHE Il score affects the outcome of the patients.

Thyroid Profile And Outcome:

Thyroid profile was taken from all subjects on day 1 and day 7 as per
inclusion and exclusion criteria. T3, T4 and TSH values are separately
subjected to statistical analysis and also they are compared with
APACHE II score in predicting the outcome. As for day 1, the observed
p values for T3 in predicting the outcome was 0.087, for T4 was 0.980
and for TSH was 0.085. These values are not statistically significant.
The p values, seen on day 7 for T3 in predicting the outcome was 0.001,
T4 was 0.001 and for TSH was 0.001. All these values are statistically
significant in predicting the outcome of the patient as an independent
factor in predicting the outcome of the patient. Again the thyroid
profile was compared with APACHE II scores in predicting the
outcome. On day 1, the observed p values for the correlation for T3 was
0.002, T4 was 0.551 and for TSH was 0.216. T3 values on day 1
correlated with APACHE II scores in predicting the outcome based on
statistical analysis. Thyroid function tests obtained on day 7 were again
compared with APACHE II scores in predicting the outcome. Based
upon statistical analysis the observed p values were 0.001 for T3,0.010
for T4 and 0.013 for TSH. All these values are statistically significant.
Thyroid profile measured serially in ICU patients can independently
predict the outcome of the patients.

5.CONCLUSION

1) Thyroid profile can be used in predicting the morality in ICU
patients.

2) Serial monitoring of thyroid profile will increase the sensitivity in
predicting the outcome.

3) Outcomes assessed by thyroid profile are comparable with that of
APACHE II scores.

4) Thyroid profile can be used as an independent factor in predicting
the outcome of the patients.

5) Thyroid profile can also increase the sensitivity of APACHE II
score in predicting the outcome.

REFERENCES

1. Harrison's principles of internal medicine 18th ed., 2012, The McGraw-Hill Companies,
Inc.

2. Pankow BG, Michalak J, McGee MK. Adult human thyroid weight. Health Phys 1985;
49:1097.

3. Larsen: Williams Textbook of Endocrinology, 10th ed. Copyright 2003 Saunders, An
Imprint of Elsevier

4. Bliss RD, Gauger PG, Delbridge LW. Surgeon's approach to the thyroid gland: surgical
anatomy and the importance of technique. World J Surg 2000; 24:891.

5. Hertzler, A. E., diseases of thyroid gland, ed. 2,St. Louis, C. V. Mobsy company, 1929.

6.  Spitzweg C, Heufelder AE, Morris JC. Thyroid iodine transport. Thyroid 2000; 10:321.

7. Arvan P, Di Jeso B. Thyroglobulin structure, function, and biosynthesis. In: The
Thyroid: Fundamental and Clinical Text, 9th, Braverman LE, Utiger RD (Eds),
Lippincott Williams and Wilkins, Philadelphia 2005.

8. Engler D, Burger AG. The deiodination of the iodothyronines and of their derivatives in
man. EndocrRev 1984;5:151.

I International Journal of Scientific Research |—| 77 |



