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Background: Non thyroidal illness (NTI), arises through diverse alterations in the hypothalamus pituitary- thyroid axis
often observed in critically ill patients,. However, the causal relationship between underlying disease and NTI diversity in
critically ill patients is poorly understood. Aims: To find out the association of thyroid profile in critically ill patients and to
compare thyroid profile at the time of critical illness v/s recovery after critical illness. Material methods: 100 critically ill
patients from ICU of department of medicine Mahatma Gandhi hospital Jaipur were selected as cases and comparison of
Thyroid profile during illness and post recovery done. Results: Out of 100 cases 63 survived and recovered. In these
patients serum TSH levels in survivors during illness was 2.54 + 1.06 plU/ml and after recovery of these patients it was 2.82
+ 1.07 plU/ml. This difference was statistically significant (p value <0.001).while mean serum FT3, FT4 levels in survivors
during illness and post recovery was statistically non-significant.
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INTRODUCTION

Critical illness can be defined as any life threatening
condition requiring the support of failing vital organ
functions (1). Critically ill patients in the intensive
care unit (ICU) may exhibit profound inflammation,
overwhelming fluid overload with renal failure (5)
and, ultimately, significant malnutrition with
sarcopenia (2). There is substantial improvements in
the care of critically ill patients over the past many
years (3,4), Despite this best possible management
of endocrinologic problems in the ICU continues to
annoy clinicians. Feedback loop is the mechanism of
controlling HPT axis. Hypothalamus releases
Thyrotropin-releasing  hormone (TRH), which
stimulates the secretion thyroid-stimulating hormone
(TSH) from anterior pituitary and TSH stimulates
the thyroid gland for release of thyroid hormones.
The prohormonethyroxine so HPT axis is a setpoint,
for those who aim at to determine serum

concentrations of thyroid hormones (6). However,
many studies (7) have shown that these serum
concentrations of thyroid hormone can be variable in
response to environmental factors like what nutrition
person takes and whether there is any inflammatory
stimulation present.

In patients with normal thyroid function, profound
changes in thyroid hormone metabolism may be
occure due to critical illness. These changes have
been named “euthyroid sick syndrome”(8-10) or
“non-thyroidal illness syndrome (NTIS)”(11)

MATERIAL METHODS

Total 100 critically ill patients taken as cases from
ICU department of Medicine Mahatma Gandhi
Medical College Hospital, Jaipur. This study
conducted from period of Jan 2017 to Jan 2018 and
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this was hospital based cross sectional study. More
than 18 years of age Patients admitted in ICU
irrespective of underlying diagnosis were included in
this study while patients less than 18 years of age,
known history of thyroid illness, patient on any drug
which may alter thyroid function and stable patients
who were kept in ICU for observation were excluded
from the study.

RESULTS

Table 1: Distribution of patients on the basis of
disease

Scrub typhus 10 Cerebral Malaria 7
Intracranial 5 OP poisoning 7
haemorrhage
Meningitis 10 G B syndrome 4
Mitral 6 Ischemic stroke 8
Stenosis

Disorder No. of Disorder No. of
cases cases
(n)/% (n)
Diabetic 10 COPD 14
Ketoacidosis
Dengue/ 15 Post streptococcal 4
Haemorrhag glomerulonephritis
e

In this study 10 cases of diabetic ketoacidosis, 15
cases of dengue/DHF, 10 cases of scrub typhus, 5
cases of intracranial haemorrhage, 10 cases of
meningitis, 6 cases of mitral stenosis, 14 cases of
COPD, 4 cases Post streptococcal
glomerulonephritis, 7 cases of cerebral malaria, 7
cases of organophosphorus poisoning, 4 cases of
guillainbarre syndrome, 8 cases of ischemic stroke
were included.

Graph 1: Distribution of patients on the basis of disease
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Table 2: Distribution of patients on the basis of
disease

Groups survivors Non Total
survivors
No. of cases 63 37 100
(n)

Total 100 cases were included in this study and in
these cases 63 survived and 37 expired.

Table 3: Comparison of S. FT3,FT4&TSH levels
in the survivor group

Variables During Post P
IlIness Recovery value
FT3 3.08+0.75  3.13+0.83 NS
(ng/dL)
FT4 1.22+0.47  1.29+0.54 NS
(pg/ml)
TSH 2.54+1.06  2.82+1.07 <0.001
(uIu/ml)

In our study mean Serum FT3,FT4 levels in
survivors during illness was3.08 + 0.75 pg/mL and
1.22 + 0.47 ng/dL respectively while post recovery
of these patients it was 3.13+ 0.83 pg/mL and 1.29+
0.54 ng/dL. This difference was statistically non-
significant.

In this study mean Serum TSH levels in survivors
during illness was2.54 + 1.06 plU/ml and after
recovery of these patients it was 2.82+ 1.07 plU/ml.
This difference was statistically significant (p value
<0.001).

3.5

3

2.5 -
2
15

B During illness

1 B Post recovery

0.5

Graph 2: Comparison of S. FT3,FT4&TSH levels
in the survivor group

DISCUSSION

In this study total 100 patients included. We
included 10 cases of diabetic ketoacidosis, 15 cases
of dengue/DHF, 10 cases of scrub typhus, 5 cases of
intracranial haemorrhage, 10 cases of meningitis, 6
cases of mitral stenosis,14 cases of COPD, 4 cases of
Post streptococcal glomerulonephritis, 7 cases of
cerebral malaria, 7 cases of organophosphorus
poisoning, 4 cases of guillainbarre syndrome, 8 cases
of ischemic stroke.

Out of 100 cases 37 died due to critical illness while
63 patients survived and recovered. Mean age of
survivors was 48.65 = 7.63 years and in non
survivors group was 51.11 + 8.71 years.

In this study we found that mean Serum FT3 levels
in survivors during illness was 3.08 + 0.75 pg/mL
and after recovery of these patients was 3.13 + 0.83
pg/mL. It shows that after recovery FT3 levels
increases but this increase levels were statistically
non-significant. Contrast results were found in study
conducted by GARY P. ZALOGA et al(13) in 1984
which shows that after 4 week of cardiac surgery
TT3 levels increases 124.6 + 6.1ng/dl in comparison
to 1 day after post-surgery (51.1 £ 4.1 ng/dl) and
this difference was statistically significant(p value<
0.005). Another study conducted by Jyoti Chandra
shekar Suvarna et al(12) in 2009 found significant
improvement in  TT3 levels after recovery in
comparison to critically ill patients(p value
<<0.001).

In this study we found that that mean Serum FT4
levels in survivors during illness was 1.22 + 0.47
ng/dL and after recovery of these patients was 1.29 +
0.54 ng/dL. It shows that after recovery FT4 levels
increases but this increase levels were statistically
non-significant. Contrast results were found in study
conducted by GARY P. ZALOGA et al(13) in 1984
which shows that after 4 week of cardiac surgery
TT4 levels increases (6.43 £+ 0.6ug/dl) in comparison
to 1 day after post-surgery (6.82 £ 0.5 pg/dl) and
this difference was statistically significant(p value<
0.005). A study conducted by Jyoti Chandra shekar
Suvarna et al(12) in 2009 found significant
improvement in  TT3 levels after recovery in
comparison to critically ill patients(p value
<<0.007).

In this study we found that mean Serum TSH levels
in survivors during illness was 2.54 + 1.06 plUu/ml
and after recovery of these patients was 2.82 + 1.07
pnIU/ml. 1t shows that after recovery TSH levels
increases and may come to normal levels and this
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increment  was statistically significant (p value
<0.001). Our results correlates with study conducted
by GARY P. ZALOGA et al(13) in 1984 which
shows that after 4 week of cardiac surgery TSH
levels increases 2.1 £ 0.3ulU/ml in comparison to 1
day after post-surgery (1.6 + 0.53ulU/ml) and this
difference was statistically significant(p value<
0.005). Another study conducted by Jyoti Chandra
shekar Suvarna et al(12) in 2009 found significant
improvement in  TSH levels after recovery in
comparison to critically ill patients(p value <0.009).

In this study we took the second sample in survivors
when they recovered from illness and this time of
taking sample was in between 4 to 6 weeks and
again this recovery time is not affected by protein
levels because we estimate FT3, FT4, TSH levels.
We found when patients recover from the disease
levels of TSH reaches to normal while it does not
occur with FT4 and FT3. It shows as lowering of
TSH is bad prognostic marker in critical illness it
recovers first when patients get recover from the
disease.

The biochemical changes started to happen in first
24 hours of illness in Non-Thyroid Iliness Syndrome
(14). The most common abnormality is a low levels
of free T3 and increase levels of metabolically
inactive residue of reverse T3. Patients are often
significantly ill with a poor prognosis when fT4 also
becomes reduced. According to Warner MHet al(14)
(2010) in 50% patients TSH may low or within the
reference range. However, during recovery in most
of the cases TSH is elevated.

CONCLUSION

To conclude, the present study gives us an idea that
the derangement in level of Serum FT3, FT4, TSH
may affect the survival of patient of critical illness
and it is needed to be studied further. Considering all
that we can say Thyroid profile can be used in
predicting the morality in ICU patients. Serial
monitoring of thyroid profile will increase the
sensitivity in predicting the outcome. So Thyroid
profile can be used as an independent factor in
predicting the outcome of the patients.

REFERENCE

1. Van den Berghe G. Novel insights into the
neuroendocrinology of critical illness. Eur J
Endocrinol 2000;143:1- 13.

2. Fulép T, Zsom L, Tapolyai MB, Molnar MZ,
Rosivall L. Volume-related weight gain as an
independent indication for renal replacement therapy
in the intensive care units. J Renal InjPrev.6(1):35-
42.

3. Paris M, Mourtzakis M. Assessment of skeletal
muscle mass in critically ill patients: considerations
for the utility of computed tomography imaging and
ultrasonography.  CurrOpinClinNutrMetab  Care.
2016;19(2):125-30.

4. TeboulJL, Saugel B, Cecconi M, De Backer D,
Hofer CK, Monnet X, et al. Less invasive
hemodynamic monitoring in critically ill patients.
Intensive Care Med. 2016;42(9):1350-9.

5. Mesotten D, Vanhorebeek I, Van den Berghe G. The
altered adrenal axis and treatment with
glucocorticoids  during  critical  illness.  Nat
ClinPractEndocrinolMetab. 2008;4(9):496-505.

6. Alkemade A, Friesema EC, Unmehopa UA, et al.
Neuroanatomical pathways for thyroid hormone
feedback in the human hypothalamus. J
ClinEndocrinolMetab. 2005;90:4322-34. [PubMed]

7.  Fekete C, Lechan RM. Negative feedback regulation
of hypophysiotropicthyrotropin-releasing hormone
(TRH) synthesizing neurons: role of neuronal
afferents and type 2  deiodinase.  Front
Neuroendocrinol.  2007;28:97-114. [PMC free
article] [PubMed]

8. Rubenfeld S. Euthyroid sick syndrome. N Engl J
Med 1978;299:1414.

9. Wartofsky L, BurmanKD. Alterations in thyroid
function in patients with systemic illness: the
“euthyroid sick syndrome”. Endocr Rev 1982;3:164-
217.

10. Chopra 1. Euthyroid sick syndrome: abnormalities
in circulating thyroid hormones and thyroid hormone
physiology in nonthyroid illness (NTI). Med Grand
Rounds 1982;1:201-12.

11. Chopra 1J. Clinical review 86: Euthyroid sick
syndrome: is it a misnomer? J ClinEndocrinolMetab
1997;82:329-34.

12. JyotiChandrashekarSuvarna and Chandrashekar N.
FandeSerum Thyroid Hormone Profile in Critically
Il Childrenindian Journal of Pediatrics, Volume
76—December, 2009

13. GARY P. ZALOGA, M.D., BART CHERNOW,
M.D., F.A.C.P., ROBERT C. SMALLRIDGE, M.D.,
RUSSELL ZAJTCHUK, M.D., KATHRYN HALL-
BOYER, M.D., RONALD HARGRAVES, M.D et
al A Longitudinal Evaluation of Thyroid Function in
Critically Surgical Patients Ann. Surg. * April 1985
Vol. 201 * No. 4

14. Warner MH, Beckett GJ. Mechanisms behind the
non-thyroidalillness syndrome; an update. J
Endocrinol 2010;205:1-13.
https://doi.org/10.1677/JOE-09-0412

How to cite this article: Sharma A., Sharma K.,
Sharma P., Gupta S., Comparison of thyroid profile in
critically ill patients during illness and post recovery:
a hospital based cross  sectional  study.
Int.J.Med.Sci.Educ 2020;7(2):38-41

Page 41




