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Study on Subclinical Hypothyroidism
and its Association with Various

Inflammatory Markers

ABSTRACT

Introduction: Subclinical hypothyroidism shows the mimic
reaction more like to frank hypothyroidism which creates the
dilemma. Inflammatory markers can be helpful in assessment of
adverse effects of subclinical hypothyroidism, are not very well
studied in the past. So the aim of this study was to investigate
the role of inflammatory markers in Subclinical hypothyroidism
patients.

Materials and Methods: The study population consisted of 154
patients with recently diagnosed subclinical hypothyroidism
and 100 healthy controls. TSH, FT4 & T3 were estimated by
enzyme linked Immunosorbent assay (ELISA) for diagnosis of
subclinical hypothyroidism. Total cholesterol, triglycerides, and
HDL-C were estimated by spectrophotometric method. LDL — C
was calculated by Friedewald formula. Inflammatory markers
(ESR, C-reactive protein & Interleukin 6) were also estimated by
enzyme linked Immunosorbent assay (ELISA).

INTRODUCTION

Sub Clinical Hypothyroidism (SCH) is a clinical state defining
the function of thyroid gland as mildly low with either minimal
symptoms or no symptoms of hypothyroidism [1]. Declined
thyroid function instigates the thyroid stimulating hormone
(TSH) to increased because stimulation of pituitary gland.
SCH is characterized by increased serum thyrotropin (TSH)
level, while levels of serum free thyroxine (FT4) and tri iodo
thyronine (T3) remain normal [2]. SCH is common clinical
disorder which is expressed by few to some symptomatic
characteristics of hypothyroidism worldwide. Clinical
Symptoms may or may not be present in SCH as in overt
hypothyroidism [3]. India is not an exception as its prevalence
varies from 9 to 11.4% in adult population [4]. It is more prominent
in females rather than males [5]. SCH is confirmed by laboratory
diagnosis of serum picture of elevated thyroid stimulating hormone
(TSH) and normal serum concentration of free thyroxin (FT4) and
total Triiodothyronine (T3) [6].

As the word suggests subclinical, thyroid symptoms are not
well defined in SCH patients as present in overt hypothyroidism.
Dyslipidemia has strong association with overt hypothyroidism due
to reduced numbers of LDL receptors in the liver, by which fractional
LDL-C is decreased, which is proved by previous study [7]. So it
is still a topic of debate that SCH patients have abnormal serum
concentration of lipid profile or not. Previous studies indicated that
no disbalance occurs in normal serum concentration of lipid profile
in patients of subclinical hypothyroidism [8,9]. While on contrary to it
has been described that due to subclinical hypothyroidism alteration
in lipid profile can present [10].

Due to presence of altered lipid profile, patients may also
have further development of cardiac disease. Atherosclerosis
being an inflammatory disorder, associated with accumulated
cholesterol concentration might be developed in future in subclinical
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Results: In this study the level of TSH Mean + SD (11.12+4.17
vs 2.73+0.80) and T3 Mean + SD (0.96+0.17 vs 1.08+0.26) were
significantly higher (<0.001) in subclinical hypothyroidism. Serum
concentration of FT4 was not significantly different between
the groups. Total cholesterol, triglycerides, and LDL-C were
significantly higher in patients group. While the level of HDL-C
was significantly lower in SCH patients compared to euthyroid
group. TSH level was positively correlated with inflammatory
markers in subclinical hypothyroidism, which were significantly
different in subclinical hypothyroidism.

Conclusion: This study suggests that subclinical hypo-
thyroidism patients have increased inflammatory markers
along with dyslipidemia and due to that future risk of further
development of cardiovascular disorder can occur. Level of
inflammatory markers increases in patients as disease progress
if left untreated.
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hypothyroidism [11]. Some of the inflammatory markers are quite
effective and well known future predictors of cardiovascular risk [12].

C-reactive protein CRP is an effective tool for diagnosis of cardiac risk
[13]. Activity of CRP is induced by a specific cytokine; interleukin-6
(IL-6), important and well established marker for assessment of
inflammation [14]. Studies in the past have created confusion with
respect to such inflammatory markers in subclinical hypothyroidism
from no risk to definite risk [15,16].

Therefore the aim of this study was to investigate the relationship
between subclinical hypothyroidism and inflammatory markers
(ESR, C-reactive protein and interleukin-6).

MATERIALS AND METHODS

A cross-sectional study was carried out in Santosh Medical College
& Hospital, Ghaziabad, with 154 patients (91 females & 63 males),
with newly diagnosed subclinical Hypothyroidism without having any
previous medical history of any disease e.g. overt hypothyroidism,
inflammatory disorder, diabetes, hypertension, cardiovascular risk
factor, pregnancy, smoking etc. which were compared with 100
healthy controls (62 females & 38 males) [17]. A group of 20-45
years of age of patients as well as euthyroid groups were enrolled
for the study. This study was ethically approved by the institutional
ethical committee. Age and Body mass index was quantified by
bioelectricalimpedance analysis. TSH, fT4, T3, total cholesterol (TC),
triglycerides (TG), HDL-C, LDL-C, levels along with inflammatory
markers mainly interleukin-6, C-reactive protein and ESR were
estimated in all participants.

Every participant voluntarily participated in the research work. A
written consent was taken from every patient. Fasting Serum sample
from cases as well as control group was obtained to determine
the following investigations. Thyroid function tests were measured
by (Avantor Performance Materials, India) kit using enzyme linked
Immunosorbent assay (ELISA). Normal range of thyroid tests was
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TSH - 0.39-6.16 (ulu/ml), free T4 — 0.8-2.0 (ng/dl) and T3 — 0.52-
1.85 (ng/ml). Patients with TSH levels > 6.2 (ulU /ml) with normal FT4
& T3 values were accepted to have SCH [18]. Total cholesterol,
triglycerides, HDL-cholesterol was investigated by CHOD/POD
method, GPO-PAP method and CHOD-POD/ Phosphotungstate
method respectively. (Erba Mannheim) kits were used for the
investigation. LDL-C was calculated by means of Friedewald formula
[19]. An inflammatory marker such as interleukin-6 and C-reactive
protein were estimated by enzyme linked Immunosorbent assay
(Ray Biotech®, Inc. & eBioscience®) Kits were used respectively for
investigationin aforesaid population [20,21]. Erythrocyte sedimentation
rate (ESR) was estimated by westergren’s tube method [22].

STATISTICAL ANALYSIS

All the baseline characteristics (age, body mass index, TSH,
FT4, T3, total cholesterol, triglycerides, HDL-C, LDL-C, ESR, C
reactive protein and interleukin-6) were expressed in Mean + SD.
To analyse the difference among different parameters of subclinical
hypothyroidism patients group and control group Unpaired student’s
t-test was used. An association between TSH and inflammatory
markers (C reactive protein, interleukin-6, and erythrocyte
sedimentation rate) in the subclinical hypothyroidism group were
analysed using pearson correlation coefficient test. A p-value <0.05
was considered statistically significant.

RESULTS

Total 154 patients (91 females and 63 males) with subclinical
hypothyroidism were enrolled for the study and compared with
100 euthyroid controls (62 females and 38 males). There were no
significant differences in age, between groups. There was statistically
significant difference in Body mass index between patients with
subclinical hypothyroidism and healthy control group. The Mean+SD
(27.76+3.17) was higher in SCH patients group compared to
control group Mean+SD (22.91+1.71). The p-value was <0.05,
which is significant. Subclinical hypothyroidism group defined by
higher TSH concentration (>6.16) along with normal level of FT4
& T3. TSH level was significantly higher in SCH group compared
with control group Mean + SD (11.12+4.17 vs 2.73+0.80). FT4 level
was not significantly different in SCH group Mean + SD (1.16+0.25
vs 1.156+0.22) while T3 concentration was significantly different
compared with control group Mean+SD (0.96+0.17 vs 1.08+0.26).
[Table/Fig-1].

TC, Triglycerides, HDL-C, and LDL-C levels were significantly
different in SCH patients compared to controls. Total cholesterol
was significantly higher in SCH group compared with control group
Mean + SD (206.65+23 vs 186.56+16.57). Other parameters of lipid
profile like triglycerides Mean+SD (126.65+26.42 vs 105.42+23.36),
and LDL-C Mean + SD (137.06+21.41 vs 113.70+18.59) were
also significantly higher in SCH group. While serum concentration
of HDL-C Mean + SD (42.38+2.52 vs 47.10+4.7) was significantly
lower in SCH group [Table/Fig-1].

SCH Group Control p-value
(154) (100)

AGE (yrs) 35.98+3.47 35.32+3.98 NS
BMI (kg/m?) 27.76+3.17 22.91+1.71 <0.05
TSH (plU/ml) 11.12+4.17 2.73+0.80 <0.05
FT4 (ng/dl) 1.16+0.25 1.15+0.22 NS
T3 (ng/ml) 0.96+0.17 1.08+0.26 <0.05
Total cholesterol (mg/dl) 206.65+23 186.56+16.57 <0.05
Triglycerides (mg/dl) 126.65+26.42 105.42+23.36 <0.05
HDL-C (mg/dl) 42.38+2.52 47.10+4.7 <0.05
LDL-C (mg/dl) 137.06+21.41 113.70+18.59 <0.05

[Table/Fig-1]: Baseline characteristics between subclinical hypothyroidism & control
group

All the variables were expressed in Mean + SD. NS- non significant. P-value <0.05 is statistically
significant
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SCH Group Control P-Value
Interleukin-6(pg/ml) 9.30+2.54 4.04+0.70 <0.05
C- RP (ng/ml) 5.2+1.78 2.45+0.69 <0.05
ESR(mm/hr) 20.81+3.02 8.81+3.53 <0.05

[Table/Fig-2]: Markers of inflammation

All the variables were expressed in Mean + SD. NS- non significant. P-value <0.05 is statistically
significant

Inflammatory markers R-value P-value
Interleukin -6 0.66 <0.05
C- reactive protein 0.59 <0.05
ESR 0.19 <0.05

[Table/Fig-3]: Correlation between TSH and inflammatory markers in SCH

Pearson coefficient r-value between inflammatory markers and TSH. P-value <0.05 was statistically
significant

In case of inflammatory markers IL-6, C-RP and ESR also were
significantly higher in SCH group when compared with control
group. IL-6 Mean + SD (9.30+2.54 vs 4.04+0.70) and C-reactive
protein Mean + SD (5.2+1.78 vs 2.45+0.69) was significantly
higher in SCH group compared with control group. ESR Mean +
SD (20.81£3.02 vs 8.81+3.53) was also significantly higher in SCH
group [Table/Fig-2]. Inflammatory markers were positively co related
ESR (r=0.19), C-reactive protein (r=0.59), and IL-6 (r=0.66) with
TSH in subclinical hypothyroidism [Table/Fig-3].

DISCUSSION

This study supports the hypothesis that subclinical hypothyroidism
is associated with relatively increased inflammatory markers levels
along with dyslipidemia compared to control group and they can
give rise to future development of cardiovascular risk in SCH. The
level of inflammatory markers was found to be elevated in patients
group as compared to control in this study. CRP is a very well
established, strong predictor of cardiovascular events [23]. lts
levels rise rapidly in various pathological conditions and various
inflammatory disorders e.g. overt hypothyroidism [24], myocardial
infarction [25] and rheumatoid arthritis [26]. In this study both case
and control group did not have any medical history of inflammatory
disease. So the rise of inflammatory markers in SCH group was not
due to result of any pathological situations.

Several studies done in the past, have produced varied results
regarding the subclinical hypothyroidism and disturbed lipid
parameters, which are still not clearly defined [27,28]. Higher
concentration of total cholesterol, triglycerides and LDL cholesterol
in SCH patients in this study were also observed by various studies
[29,30]. Erdem et al., supported this study by observing the
decreased concentration of HDL cholesterol [31]. C reactive protein
an acute phase reactant is known to influenced by several factors
e.g. body mass index [32] and cholesterol concentration [33], etc.
which may be associated with subclinical hypothyroidism [34]. This
study suggests that level of inflammatory markers was relatively
higher in SCH patients than control group and they were positively
correlated with TSH level in SCH group. Studies have described an
elevated concentration of C reactive protein in SCH patients [35,36]
which was positively correlated with TSH concentration [37].

Duntas et al., suggested that SCH has been strongly associated
with dyslipidemia and cardiovascular risk along with abnormal C-
reactive protein level [38]. Xiang et al., concluded that SCH patients
have been presented increased symptoms of CVD as associated
with altered lipid profile and hs-CRP [39]. Vaya et al., supported this
study by reporting that CRP level was significantly higher in SCH [40].
IL-6, a pro inflammatory cytokine, indirectly promotes atherogenesis
by increasing hepatic production of C- reactive protein [41]. Taddai
S et al.,, concluded that subclinical hypothyroidism patients were
characterized by higher C- reactive protein and interleukin 6 [42]. IL-6
release is stimulated by thyroid stimulating hormone in adipocytes
[43]. Significantly higher concentration of interleukin 6 in SCH patients
in this study was supported by Turemen et al., study [44].
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CONCLUSION

On

the basis of data, observed in this study, it can be suggested

that SCH patients are associated with dyslipidemia and increased
inflanmatory markers. Future development of cardiovascular risk
may occur due to that. By the outcomes of this study we can
give torch to the clinicians working in their general practice that
subclinical hypothyroidism should be treated in early detection to
avoid the risk of cardiovascular diseases. Our findings contribute

to

the growing evidence about the adversity created due to

impact of subclinical Hypothyroidism. Though, our findings require
confirmation in additional cohorts. As this study has some limitations
like sample size and few inflammatory markers, so the study with
more establishing tool to assessment of cardiovascular risk should

be
for

tested to establish this fact. Further studies are also required
a general assumption on the aspects that correlation between

obesity and variations of normal thyroid function, exist or not with
more focus on mechanistic prospects.

REFERENCES

01

[2]

[31
[41

(5]

[6]

[71
(8l
(91

(o]

1]
N2
3]
4]

(s8]

(el
n7
(el

[l

Pearce SH, Brabant G, Duntas LH, Monzani F, Peeters RP, Razvi S, et al.
ETA Guideline: Management of subclinical hypothyroidism. Eur Thyroid J.
2013;2(4):215-28.

Surks MI, Ortiz E, Daniels GH, Sawin CT, Col NF, Cobin RH, et al. Subclinical
thyroid disease: scientific review and guidelines for diagnosis and management.
JAMA. 2004; 291(2):228-38.

Canaries GJ, Manowitz NR, Mayor G, Ridgway EC. The Colorado thyroid disease
prevalence study. Arch Intern Med. 2000;160(4):526-34.

Deshmukh V, Behl A, lyer V, Joshi H, Dholye JP, Varthakavi PK. Prevalence,
clinical and biochemical profile of subclinical hypothyroidism in normal population
in Mumbai. Indian J Endocrinol Metab. 2013;17(3):454-59.

Hollowell JG, Staehling NW, Flanders WD, et al. Serum TSH, T4, and thyroid
antibodies in the United States population (1988 to 1994): National Health
and Nutrition Examination Survey (NHANES |Ill). J Clin Endocrinol Metab.
2002;87:489-99.

Shekhar R, Chowdary NVS, Das MC, Vidya D, Prabodh S. Prevalence of
subclinical hypothyroidism in coastal Andhra Pradesh. Biomedical Research.
2011;22(4):471-44,

Neves C, Alves M, Medina JL, Delgado JL. Thyroid diseases, dyslipidemia and
cardiovascular pathology. Rev Port Cardiol. 2008;27(10):1211-36.

Wang CY, Chang TC, Chen MF. Associations between subclinical thyroid disease
and metabolic syndrome. Endocrine Journal. 2012;59(10):911-17.

Park YJ, Lee EJ, Lee YJ, Choi SH, Park JH, Lee SB, et al. Subclinical
hypothyroidism (SCH) is not associated with metabolic derangement, cognitive
impairment, depression or poor quality of life (QoL) in elderly subjects. Arch
Gerontol Geriatr. 2010;50(3):e68-73.

Hak AE, Pols HA, Visser TJ, Drexhage HA, Hofman A, Witteman JC. Subclinical
hypothyroidism is an independent risk factor for atherosclerosis and myocardial
infarction in elderly women: the Rotterdam Study. Ann Int Med. 2000;132(4):270-78.
Ross R. Atherosclerosis is an inflammatory disease. Am Heart J. 1999;138(5 Pt
2):5419-20.

Lowe GD. Circulating inflammatory markers and risks of cardiovascular and non-
cardiovascular disease. J Thromb Haemost. 2005;3(8):1618-27.

Ridker PM. C- reactive protein - A simple test to help predict risk of heart attack
and stroke. Circulation. 2003;108(12):e81-85.

Pearson TA, Mensah GA, et al. Markers of Inflammation and Cardiovascular
Disease. Circulation. 2003;107:499-511.

Yu YT, Ho CT, Hsu HS, Li Cl, Davidson LE, Liu CS. Subclinical hypothyroidism
is associated with elevated high sensitive C-reactive protein adult Taiwanese.
Endocrine. 2013;44(3):716-22.

Luboshitzky R, Herer P. Cardiovascular risk factors in middle-aged women with
subclinical hypothyroidism. Neuro endocrinol Lett. 2004;25(4):262-66.
Dadoniene J, Zagminas K, Berzanskyte A. Introduction to research methodology.
Vilniaus universiteto leidykla Vilnius. 2013;38.

Chawla R. Practical clinical biochemistry methods and interpretation. Jaypee
Brothers India. 3 edition. 2008; pp. 277-79.

Burtis CA, Ashwood ER, Bruns DE. Teitz fundamentals of clinical chemistry.
Saunders An imprint of Elsevier. 6™ edition. 2010: pp. 422-24.

[20]

[21]

[22]
[23]

[24]

[25]

[26]
[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]
[42]

[43]

[44]

www.jcdr.net

Erhardt JG, Estes JE, Pfeiffer CM, Biesalski HK, Craft NE. Combined
measurement of ferritin, soluble transferring receptor, retinol binding protein, and
C-reactive protein by an inexpensive, sensitive, and simple sandwich enzyme-
linked immunosorbent assay technique. J Nutr. 2004;134(11):3127-32.

Helle M, Boeije L, de Groot E, de Vos A, Aarden L. Sensitive ELISA for interleukin
6. Detection of IL-6 in biological fluids: synovial fluids and sera. J Immunol
Methods. 1991; 138(1):47-56.

Jain AK. Manuals of Practical Physiology. Arya publication. 2nd edition. 49-50
Christ-Crain M, Meier C, Guglielmetti M, Huber PR, Riesen W, Staub JJ, Muller B.
elevated C-reactive protein and homocysteine values: cardiovascular risk factors
in hypothyroidism? A cross-sectional and a double blind, placebo-controlled trial.
Atherosclerosis. 2003;166(2):379-86.

Ridker PM, Hennekens CH, Burning JE, Rifai N. C-reactive protein and other
markers of inflammation in the prediction of cardiovascular disease in women.
New Engl J Med. 2000;342(12):836-43.

Calorabo P, Golia E, Yeh ET. Role of C reactive protein in acute myocardial
infarction and stroke: possible therapeutic approaches. Curr Pharm Biotechnol.
2012;13(1):4-16.

Otterness IG. The value of C-reactive protein measurement in rheumatoid
arthritis. Semin Arthritis Rheum. 1994;24(2):91-104.

Arikan S, Bahceci M, Tuzcu A, Celik F, Gokalp D. Postprandial hyperlipidemia in
overt and subclinical hypothyroidism. Eur J Intern Med. 2012;23(6):e141-45.
Ujwal Upadya B, Suma MN, Srinath KM, Prashant A, Doddamani P, Sv S. Effect
of insulin resistance in assessing the clinical outcome of clinical and subclinical
hypothyroid patients. J Clin Diagn Res. 2015;9(2):0C01-04.

Sridevi A, Vivekanand B, Giridhar G, Mythili A, Subrahmanyan KA. Insulin
resistance and lipid alterations in subclinical hypothyroidism. Indian J Endocrinol
Metab. 2012;16(Suppl 2):S345-46.

Kvetny J, Heldgaard PE, Bladbjerg EM, Gram J. Subclinical hypothyroidism
is associated with a lowgrade inflammation, increased triglyceride levels and
predicts cardiovascular disease in males below 50 years. Clin Endocrinol (Oxf).
2004;61(2):232-38.

Erdem TY, Ercan M, Ugurlu S, Balci H, Acbay O, Gundogdu S. Plasma viscosity,
an early cardiovascular risk factor in women with subclinical hypothyroidism. Clin
Hemorheol Microcirc. 2008;38(4):219-25.

Ford ES. Body mass index, diabetes, and ¢ reactive protein among U.S. adults.
Diabetes Care. 1999;22:1971-77.

Ridkar PM, Rifai N, Rose L, et al. Comparison of ¢ reactive protein and low
density lipoprotein cholesterol levels in the prediction of first cardiovascular
events. N Eng J Med. 2002;347:1557-65.

Roy S, Banerjee U, Dasgupta A. Effect of Sub clinical hypothyroidism on C reactive
protein and ischemia modified aloumin. Mymensingh Med J. 2015;24(2):379-
84.

Karoli R, Fatima J, Shukla V, Chandra A, Khanduri S, Rawat A. hospital based
study of carotid intima media thickness and high sensitivity C-reactive protein in
young hypothyroid patients. JIACM. 2014;15(2):116-19.

Mahto M, Chakraborthy B, Gowda SH, Kaur H, Vishnoi G, Lali P. Are hsCRP
Levels and LDL/HDL Ratio Better and Early Markers to Unmask Onset of
Dyslipidemia and Inflammation in Asymptomatic Subclinical Hypothyroidism?
Ind J Clin Biochem. 2012;27(3):284-89.

Sharma R, Sharma TK, Kaushik GG, Sharma S, Vardey SK, Sinha M. Subclinical
hypothyroidism and its association with cardiovascular risk factors. Clin Lab.
2011;57(9-10):719-24.

Duntas LH, Wartofsky L. Cardiovascular risk and subclinical hypothyroidism:
focus on lipids and new emerging risk factors. What is the evidence? Thyroid.
2007;17(11):1075-84.

Xiang GD, Pu J, Sun H, Zhao L, Yue L, Hou J. Regular aerobic exercise training
improves endothelium-dependent arterial dilation in patients with subclinical
hypothyroidism. Eur J Endocrinol. 2009;161(5):755-61.

Vaya A, Gimenez C, Sarnago A, Alba A, Rubio O, Hernandez-Mijares A, et al.
Subclinical hypothyroidism and cardiovascular risk. Clin Hemorheol Microcirc.
2014; 58(1):1-7.

Libby P. Inflammation in atherosclerosis. Nature. 2002;420:868-74.

Taddei S, Caraccio N, Virdis A, Dardano A, Versari D, Ghiadoni L, et al. low
grade systemic inflammation causes endothelial dysfunction in patients with
hashimato’s thyroiditis. J clin Endocrinol Metab. 2006;91(12):5076-82.
Auntunes TT, Gagnon A, Bell A, Sorisky A. thyroid stimulating hormone stimulates
interleukin 6 release from 3T3-L1 adipocytes through a cCAMP protein kinase A
pathway. Obes Res. 2005;13(12):2066-71.

Turemen EE, Cetinarslan B, Sahin T, Canturk Z, Tarkun |. Endothelial dysfunction
and low grade chronic inflammation in subclinical hypothyroidism due to
autoimmune thyroiditis. Endocr J. 2011;58(5):349-54.

PARTICULARS OF CONTRIBUTORS:

1. Ph. D. Scholar, Department of Biochemistry, Santosh Medical College & Hospital (Santosh University), Ghaziabad, India.

2. Assistant Professor, Department of Biochemistry, Santosh Medical College & Hospital (Santosh University), Ghaziabad, India.
3. Professor, Department of Biochemistry, Santosh Medical College & Hospital (Santosh University), Ghaziabad, India.

4. Professor and Head, Department of Biochemistry, Santosh Medical College & Hospital (Santosh University), Ghaziabad, India.

NAME, ADDRESS, E-MAIL ID OF THE CORRESPONDING AUTHOR:
Dr. Preeti Sharma,

Assistant Professor, Department of Biochemistry, Santosh medical College and Hospital (Santosh University), Ghaziabad, UP. India.

E-mail : prcdri2003@yahoo.co.in

FINANCIAL OR OTHER COMPETING INTERESTS: None.

Date of Submission: Apr 23, 2015
Date of Peer Review: Jun 25, 2015
Date of Acceptance: Sep 08, 2015

Date of Publishing: Nov 01, 2015

Journal of Clinical and Diagnostic Research. 2015 Nov, Vol-9(11): BC04-BC06



