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INTRODUCTION

SUBCLINICAL HYPOTHYROIDISM;

THYROID FUNCTION TEST, C- REACTIVE PROTEIN AND DYSLIPIDEMIA IN
SUBCLINICAL HYPOTHYROIDISM PATIENTS, PRESENTING AT SURGICAL
WARDS OF A TERTIARY CARE HOSPITAL OF SINDH.

Abdul Salam Memon', Bheesham Kumar?, Altaf Ahmed Talpur®, Afzal Junejo*

ABSTRACT... Objectives: Analysis of thyroid function test, C-reactive protein (CRP) and lipids
profile in subclinical hypothyroidism (SCH) as indicators of vascular atherosclerotic disease.
Study Design: Cross sectional (case control) study. Place and Duration: Department of
Surgery, Liaquat University of Medical and Health Sciences Hospital from January 2016 to
July 2017. Materials and Methods: Subjects for this study were selected by inclusion and
exclusion criteria. Sampling technique was non-probability purposive sampling. A case of SCH
was defined as Thyroid stimulating hormone (TSH) > 6.2 (ulU /ml) with normal T, and T, free
levels. 5 ml venous blood was collected from peripheral vein. Blood was centrifuged to extract
sera for the detection of serum TSH, T, and T,, and CRP. 12 hours fasting was mandatory
for blood lipid detection. Data was analyzed on software SPSS 22.0 (P-value <0.05) at 95%
confidence interval (P-value <0.05). Results: Cases showed high TC, TAG and LDLc with low
HDLc compared to controls (P<0.05). Serum TSH was elevated in cases compared to controls
(P=0.0001). Serum CRP in controls was noted as 2.75+1.12 ng/ml compared to 9.41+1.58 ng/
ml in cases (P=0.0001). Pearson’s correlation shows serum CRP was negative correlated with
serum T, (r= -0.180, P=0.074), and serum T, (r= -0.2250, P=0.025), but positive correlated
with serum TSH (r= 0.626, P=0.0001). Conclusion: Subclinical hypothyroid is associated
with dyslipidemia and raised C-reactive protein and both may be interpreted as indicators of
vascular atherosclerotic disease.
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of clinical symptoms is characteristic finding of

Subclinical hypothyroidism (SCH) is abiochemical
diagnosis. A case of SCH was defined as Thyroid
stimulating hormone (TSH) > 6.2 (ulU /ml) with
normal T, and T, free levels. It is a clinical entity
characterized by thyroid gland hypofunctioning
in absence of clinical symptoms.' Patients of
SCH are oftently asymptomatic or rarely may
present with minimal symptoms of fatigue and
other vague symptoms. Repeated analysis of
thyroid function testing sometime may show
spontaneous normalization of TSH level and on
other occasion gross abnormality is observed. It
is reported that the TSH rise occur consequent
to a hypofunctioning of thyroid gland.?2 However,
clinically the patients are performing routine life
activities with few or no complaints at all. Absence

SCH.3 Currently; some of studies have reported
on the SCH* that remain undiagnosed in Pakistan.
Thyroid hypofunctioning of SCH spectrum is
frequently observed in the female population.>®
Patients of SCH shows various degree
derangements of blood lipids. Dyslipidemia is
a hallmark of thyroid gland hypofunctioning.
Hyper levels of serum cholesterol, LDLc, and
triglycerides with decreased HDLc are noted in
hypothyroidism. One postulated mechanism of
high LDLc levels is the down regulation of LDL-
receptors in the liver, these results in the pooling
of LDLc in circulation and poses a tendency of
atheroma.” As the SCH patients are reported
of having hypofunctioning thyroid gland with
dyslipidemia, hence there is need of analyzing
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and understanding of these biochemical
abnormalities in particular to the atherogenic
tendency. SCH as a condition of proatherogenic
state is a topic of debate. Some of previous
studies®® reported no alterations were noted in
the blood lipids in SCH. While other studies™
reported hyperlipidemia and dyslipidemia in
SCH.'"® As the dyslipidemia is associated with
atherosclerosis, there is need to evaluate the
problem. The condition is also associated with
presence of inflammatory marker (CRP). A
previous study' reported dyslipidemia is central
to play role in the atherosclerotic heart diseases.
Dyslipidemia accelerates the atherogenicity and
this is observed in the SCH." CRP is a validated
biological marker of inflammatory process.’? A
previous study' reported CRP is risk marker of
coronary artery disease.’™'* Conflicting results
of previous studies®®'° need further research to
probe into the possible risk of atherosclerosis
in SCH through studying the C-reactive protein
(CRP) and blood lipids. This may help to halt
atherosclerosis and associated coronary heart
disease.

The present study analyzed the thyroid function
test, inflammatory markers and lipids profile
in subclinical hypothyroidism (SCH) patients
presenting at surgical wards of a tertiary care
hospital of Sindh. The present research is a bird’s
eye view to peep into the problem of dyslipidemia
and inflammatory markers as risk of future
atherosclerosis in subclinical hypothyroidism. It
was hypothesized that there is no association of
C-reactive protein and dyslipidemia in subclinical
hypothyroidism.

SUBJECTS AND METHODS

A cross sectional case control study was planned
at the Department of Surgery, Liaquat University
of Medical and Health Sciences Jamshoro from
August 2016 to October 2017. Subjects for this
study were selected by inclusion and exclusion
criteria. Sampling technique was non-probability
purposive sampling. Online Rao- Soft sampling
calculator was used for sample calculation.
One hundred diagnosed cases of SCH were
selected according to the inclusion criteria of;
age 20-60 years, both genders and serum thyroid

stimulating hormone (TSH) > 6.2 (ulU /ml)™ with
normal T, and T, free levels. Similar number of
age and gender matched healthy adults were
selected as control. Thyroid disorders of overt
hypothyroidism were excluded. Patients with
systemic disease such as chronic liver disease,
systemic hypertension, chronic kidney disease,
and diabetes mellitus were excluded. Pregnant
women and smokers were also excluded.

The study protocol was approved by the ethical
review committee. Only volunteers were asked
enter the study protocol. They were informed
about purpose of study. They were informed
that they don’t have to pay for any blood testing.
The volunteers were asked to sign the consent
form and to abide by the instructions for blood
sampling. They were informed that they are free
to leave study protocol at any time without prior
information and this will not affect their treatment.
Cases and control subjects were interviewed
to take their confidence and to understand the
purpose of study. They were informed that they
have to allow for blood sampling. They were
informed that the personal information and blood
investigations will be kept confidential and they
can get laboratory investigation in person if they
need them.

Personal biodata was collected by a pre-assigned
medical officer. Volunteers were examined by
a consultant surgeon. 10 ml venous blood was
collected from peripheral vein. Tourniquet was
applied to make the veins engorged with blood.
Aseptic measures were applied strictly for the
blood sample collection. Blood was centrifuged
to extract sera for the detection of serum TSH, T,
and T,, C- reactive protein (CRP) and Interleukin-
6 (IL-6). For blood lipids, patients were informed
to come fasting of at least 12 hours. Elisa assay
method was used for thyroid hormone detection.
Reference values of kit were serum T, (thyroxine)
5 - 13 ug/dl, serum T, (tri-iodothyronine) 0.8 -
1.1 pg/dl and serum TSH <9 uU/ml. Subclinical
hypothyroidism was defined as cited above.'*Elisa
assay method was employed for the detection of
IL-6 (Interleukin-6) and CRP (C-reactive protein).
Lipids were estimated by standard methods.'®
Biochemical assay estimation was conducted on

Professional Med J 2019;26(3):443-449.

www.theprofesional.com



SUBCLINICAL HYPOTHYROIDISM

3

Roche chemistry analyzer. Study protocol was
in accordance to the “Helsinki's declaration”
for conducting human research. Microsoft Excel
sheet and SPSS were used for statistical analysis
and graph designing. Continuous and categorical
variable analysis was performed on SPSS by using
Student s t-test and Chi- square test respectively.
Continuous data results were presented as mean
+ S.D. Categorical data results were presented
as frequency and percentage. Correlation of data
variables was performed. Data was analyzed
on software SPSS 22.0 (P-value <0.05) at 95%
confidence interval (P-value <0.05).

RESULTS

Age of controls and cases was 49.3+8.45 and
48.9+11.71 vyears respectively (P=0.61). In
control and cases the male to female frequency

Controls

was 37% and 23% & 73% and 77% respectively
(P=0.87). Age, gender, body weight, systolic and
diastolic blood pressure are shown in Table-I.
Control and cases were age and gender matched.
Total cholesterol (TC), Triglycerides (TAG), LDLc
and HDLc showed revealed statistically significant
differences between control and cases (P <0.05).
Cases showed high TC, TAG and LDLc with low
HDLc compared to controls. Serum T, and T,
showed non-significant findings between control
and cases. However, serum TSH was elevated in
cases (P=0.0001). Serum CRP in controls was
notedas2.75+1.12ng/mlcomparedto9.41+1.58
ng/mlin cases (P=0.0001). Pearson’s correlation
shows serum CRP was negative correlated with
serum T, (r=-0.180, P=0.074), and serum T, (r=
-0.2250, P=0.025), but positive correlation with
serum TSH (r= 0.626, P=0.0001).

Cases

(n=100) (n=100) IS
Age (years) 49.3+8.45 48.9+11.71 0.61
Male 27 (27%) 23 (23%) 0.87
Female 73 (63%) 77 (77%) '
Body weight (kg) 68.5+8.91 67.5+9.56 0.81
Systolic BP (mmHg) 116.9+10.6 129.6+9.80 0.043
Diastolic BP(mmHg) 75.65+10.15 81.5+12.53 0.048

Table-l. Demographic characteristics of study subjects

Controls Cases P.value

(n=100) (n=100)
Total Cholesterol (mg/dl) 149.8+17.8 177.7+315 0.0001
Triglycerides (mg/dl) 199.5+19.6 319.5+51.15 0.0001
LDLc (mg/dl) 91.0x13.5 153.7+10.5 0.0001
HDLc (mg/dl) 46.7+9.52 41.9+8.51 0.003
Serum T, (ug/dl) 0.931x0.19 0.91+0.18 0.35
Serum T, (ug/dl) 4.95+2.51 4.73+1.90 0.87
Serum TSH (uU/ml) 3.78+1.02 11.05+3.85 0.0001
CRP (ng/ml) 2.75+1.12 9.41+1.58 0.0001

Table-Il. Biochemical findings of study subjects
Serum T, (ug/dl) Serum T, (ug/dl) TSH (uU/ml)

r-value -0.180 -0.225" 0.626™
P-value 0.074 0.025 0.0001

Table-lll. Pearson’s correlation of serum C- reactive protein
**_ Correlation is significant at the 0.01 level (2-tailed).
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Figure-1. Negative correlation of Serum CRP and T,
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Figure-2. Negative correlation of Serum CRP and T,
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Figure-3. Positive correlation of Serum CRP and TSH

DISCUSSION

The present study is first time reporting on
the risk of vascular atherosclerotic disease in
subclinical hypothyroidism from our tertiary care
hospital. Null hypothesis of no relationship of
C-reactive protein and dyslipidemia was rejected
and alternative hypothesis was accepted true.

Age of controls and cases was 49.3+8.45 and
48.9+11.71 vyears respectively (P=0.61). In
control and cases the male to female frequency
was 37% and 23% & 73% and 77% respectively
(P=0.87). These findings are in agreement with
previous studies.'”'® Control and cases were
age and gender matched. Total cholesterol (TC),
Triglycerides (TAG), LDLc and HDLc showed
revealed statistically significant differences
between control and cases (P <0.05). Cases
showed high TC, TAG and LDLc with low HDLc
compared to controls. Serum T, and T, showed
non-significant findings between control and
cases. However, serum TSH was elevated in cases
(P=0.0001). The present study found a significant
positive correlation of serum TSH and C-reactive
proteinsin SCH patients. The CRP isan established
indicator of peripheral atherosclerotic vascular
disease and coronary artery atherosclerotic
disease (CAD)."” The findings are in agreement
with previous studies,'®2° but contrary to other
studies.?"? These studies?'?? yielded conflicting
observations of dyslipidemia in SCH that is in
contrast to present and previous studies.'®® The
cases of SCH showed elevated TC, TAG, LDLc
and low HDLc and difference was statistically
significant compared to controls (P <0.05). Our
findings correlate with the previous studies®2* as
they had reported equivalent results. Low HDLc
in SCH cases is supported by previous study®
that reported equivalent results. The CRP was
raised in the SCH cases and it is reported the
CRP is an acute phase protein and is closely
associated with inflammatory conditions such as
the vascular atherosclerotic diseases.?®?” Finding
of raised CRP in SCH patients points towards
as proatherosclerotic milieu in these subjects,
this finding is in accordance to a previous
study.?® CRP indicates the ongoing inflammatory
conditions in SCH cases, this might be because
of hypothyroidism itself or because of the
ongoing atherosclerotic process by dyslipidemia.
In present study, the serum CRP in controls was
notedas2.75+1.12ng/mlcomparedt09.41+1.58
ng/mlin cases (P=0.0001). Pearson’s correlation
shows serum CRP was negative correlated with
serum T, (r= -0.180, P=0.074), and serum T,
(r= -0.2250, P=0.025), but positive correlation
with serum TSH (r= 0.626, P=0.0001). these
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finidgns are supported by previous studies.?5%°
Positive correlation of CRP with serum TSH (r=
0.626, P=0.0001) is a worth findings supported
by previous studies.?*3! Association of CRP with
dyslipidemia has been reported previously®?3
in SCH patients. A previous study*® reported
increased risk of atherosclerotic vascular disease
in SCH patients as indicated by dyslipidemia
and hsCRP. This is in full agreement with the
present study. Elevated CRP in SCH patients of
present study is concordant to previous study.®*
The results of dyslipidemia and CRP in SCH
are supported by recent studies.3*2¢ Subclinical
hypothyroid patients should be timely screened for
the inflammatory marker (C-reactive protein) and
dyslipidemia (blood lipids) for future prevention
of atherosclerosis related disease of peripheral
vasculature and coronary artery morbidities.

CONCLUSION

The present study concludes the subclinical
hypothyroidism is associated with dyslipidemia
and raised C-reactive protein; both are indicators
of vascular atherosclerotic disease. Further
studies are recommended to make screening of
C-reactive protein and blood lipids justified for the
subclinical hypothyroidism for future prevention
of atherosclerotic peripheral and coronary artery
disease.

Copyright© 15 Oct, 2018.

REFERNCES

1. Attaullah S, Hag BS. Association of subclinical
hypothyroidism and subclinical hyperthyroidism
with hypercholesterolemia. J Postgrad Med Inst 2017;
31(2): 142-6.

2. Humaira S, Siddique A, Khan HF. Pattern of Altered
Lipid Profile in Patients with Subclinical and Clinical
Hypothyroidism and its Correlation with Body Mass
Index. J Coll Phys Surg Pak 2016; 26:463-6.

3. Anagnostis P, Efstathiadou ZA, Slavakis A, Selalmatzidou
D, Poulasouchidou M, Katergari S, et al. The effect
of L-tiroxine substitution on lipid profile, glucose
homeostasis, inflammation and coagulation in
patients with subclinical hypothyroidism. Int J Clin
Pract 2014. doi:10.1111:1-7.

4. Biondi B. Natural history diagnosis and management
of sub clinical thyroid dysfunction. Clin Endocrinol
Metab 2012; 26:431- 446.

10.

11.

12.

13.

14.

15.

16.

Bilgir O, Bilgir F, Calam M, Calam OG, Yuksel A.
Comparison of pre- and post-levothyroxine high-
sensitivity c-reactive protein and fetuin-a levels in
subclinical hypothyroidism. Clinics 2015; 70:97-101.

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.

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.

Wang CY, Chang TC, Chen MF. Associations between
subclinical thyroid disease and metabolic syndrome.
Endocrine J 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.

Libby P. Inflammation in atherosclerosis. Arterioscler
Thromb Vasc Biol 2012; 32:2045-51.

Seo C, Kim S, Lee M, Cha MU, Kim H, Park S, et al.
Thyroid hormone replacement reduces the risk of
cardiovascular diseases in diabetic nephropathy
patients with subclinical hypothyroidism. Endocrine
Practice 2018; 24 (3): 265-272.

De Miranda P EJF, Bittencourt MS, Santos IS, Lotufo
PA, Bensefnor IM. Thyroid Function and High-
Sensitivity C- Reactive Protein in Cross-Sectional
Results from the Brazilian Longitudinal Study of
Adult Health (ELSA-Brasil): Effect of Adiposity and
Insulin Resistance. Eur Thyroid J 2016; 5:240-246.

Yu YT, Ho CT, Hsu HS, Li Cl, Davidson LE, Liu CS.
Subclinical hypothyroidism [15] is associated with
elevated high sensitive C-reactive protein adult
Taiwanese. Endocrine 2013; 44(3):716-22.

Chawla R. Practical clinical biochemistry methods
and interpretation. Jaypee Brothers India. 3¢ Ed 2008:
277-79.

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

Professional Med J 2019;26(3):443-449.

www.theprofesional.com

447



SUBCLINICAL HYPOTHYROIDISM

6

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

Qasim B, Arif S, Mohammed A, Jabbar RA. Dyslipidemia
in Subclinical Hypothyroidism: A Case-Control
Study. J Endocrinol Diab 2018; 5(1): 1-6.

De Matos Soeiro A, Araujo VA, Vella JP, Bossa AS, Biselli
B, Leal TCAT, et al. Is There Any Relationship between
TSH Levels and Prognosis in Acute Coronary
Syndrome? Arq Bras Cardiol 2018; 110(2):113-118.

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.

Peppa M, Betsi G, Dimitriadis G. Lipid Abnormalities
and Cardiometabolic Risk in Patients with Overt
and Subclinical Thyroid Disease. J Lipids 2011;
2011:575840.

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.

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.

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.

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.

Garber JR, Cobin RH, Guarib H, Hennessey JV, Klein
I, Mechanik JI, et al. Clinical practice guidelines for
hypothyroidism in adults: cosponsored by the

28.

29.

30.

31.

32.

33.

34.

35.

36.

American Association of Clinical Endocrinologists
and the American Thyroid Association. Endocr Pract
2012; 18:989-1028.

Aksoy DY, Cinar N, Harmanci A, Karakaya J, Yildiz BO,
Usman A, et al. Serum resistin and high sensitive CRP
levels in patients with subclinical hypothyroidism
before and after L-thyroxine therapy. Med Sci Monit.
2013; 19:210-5.

Roy S, Banerjee U, Dasgupta A. Effect of Sub clinical
hypothyroidism on C reactive protein and ischemia
modified albumin. 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.

Gupta G, Sharma P, Kumar P, ltagappa M. Study on
Subclinical Hypothyroidism and its Association with
Various Inflammatory Markers. J Clin Diag Res 2015;
9(11): BC04-BCO06.

Marchiori RC, Pereira LAF, Naujorks AA, Rovaris
DL, Meinerz DF, Duarte MMF, et al. Improvement of
blood inflammatory marker levels in patients with
hypothyroidism under levothyroxine treatment. BMC
End Dis 2015; 15 (32):1-9.

Professional Med J 2019;26(3):443-449.

www.theprofesional.com

448



SUBCLINICAL HYPOTHYROIDISM 7

Dream as if you'll live forever,

live as if you'll die today.

‘James Dean”
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