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Haemostatic functions and metabolic profile of subclinical hypothyroid and hypothyroid patients.
Mahajan AS1, Mahaur R2, Singh T3, Jain AK4, Dhanwal DK5, Gupta M6.Abstract

Objectives: Both	 hypercoagulable	 and	 hypocoagulable	 states	 have	 been	 proposed	 for	
hypothyroidism,	 whether	 in	 overt	 or	 subclinical	 spectrum.	 The	 status	 of	 haemostatic	
functions,	 metabolic	 profile	 and	 their	 relationship	 in	 hypothyroid	 disorders	 need	 to	 be	
evaluated. Methods and Material: This	prospective	case	control	study	was	undertaken	in	30-
50	years	old	female	subclinical	and	hypothyroid	patients.	Haemostatic	functions	like	bleeding	
time	 (BT),	 clotting	 time	 (CT),	 prothrombin	 time	 (PT),	 activated	partial	 thromboplastin	 time	
(APTT),	 platelet	 count	 and	 metabolic	 parameters	 like	 plasma	 glucose	 and	 lipid	 levels	 and	
clinical	variables	like	blood	pressure	and	body	mass	index	were	noted	and	compared.	In	addition	
the	 strength	 of	 correlation	 of	TSH,	T4,	 T3,	 lipid	 profile	with	 the	 haemostatic	 functions	was	
evaluated.  Results:	Both	groups	of	patients	were	obese,	normotensive	with	normal	haemostatic	
parameters.	The	 platelet	 count	 correlated	with	TSH	 in	 subclinical	 hypothyroid	 patients	 and	
with	T4	 levels	 in	 hypothyroid	 patients.	Although	within	 normal	 range,	 total	 cholesterol	 and	
LDL	cholesterol	 levels	were	higher	and	postprandial	plasma	glucose	(PPPG)	levels	 lower	 in	
hypothyroid	patients	compared	to	subclinical	hypothyroid	patients.	A	positive	correlation	was	
seen	between	TSH	and	LDL,	PPPG	levels,	between	fT3 and	BMI,	and	also	of	antiTPO	with	
total	cholesterol,	LDL,	Fasting	plasma	glucose	(FPG)	in	hypothyroid	patients.	The	BMI	was	
negatively	associated	with	fT3	levels	in	subclinical	hypothyroid	patients.	Conclusion:	This	study	
found	normal	haemostatic	and	metabolic	functions	in	both	subclinical	and	hypothyroid	patients.	
Although	within	normal	range,	hypothyroid	patients	had	higher	total	and	LDL	cholesterol.	TSH	
and	antiTPO	levels	correlated	with	LDL	levels	in	these	patients.	Correlation	of	platelet	count	
with	TSH	in	subclinical	hypothyroid	and	T4	levels	in	hypothyroid	patients	advocate	a	difference	
in	mechanism	involved.	Therefore	it	can	be	connoted	that	thyroid	status	influences	metabolic	
profile,	and	platelet	count.
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Introduction
The	 haemostatic	 and	 metabolic	 profile	 may	 both	
contribute to vascular abnormalities in both 
hypothyroid	patients	and	in	those	in	 the	subclinical	
stage	of	thyroid	hypofunction.	Both	an	increased	and	
decreased	coagulopathy	has	been	reported.	Increases	
in	 fibrinogen	 and	 homocysteine	 level,	 thrombin	
activatable	fibrinolysis	inhibitor	(TAFI),	FVIII,	Von	

Willebrand	 factor	 (vWF),	 FVIIC,	 carotid	 artery	
intima	media	thickness	advocated	a	hypercoaguable	
state1-5. Alternately an increased bleeding tendency 
and	a	decreased	fibrinogen	and	FVIII	C	in	subclinical	
hypothyroid	 patients	 have	 been	 found6.Gullu et 
al	 reported	 decreased	 FVIII	 and	 vWF	 in	 both	 and	
increased	 BT,	 CT,	APTT,	 PT	 in	 overt	 hypothyroid	
patients	 which	 reversed	 after	 treatment	 with	
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levothyroxine7 .	 Others	 have	 however	 reported	 no	
difference	or	alteration	in	haemostatic	function	with	
no	change	in	APTT,	PT,	Fibrinogen,	FVII,	FVIII,	IX,	
X,	vWF,	antithrombin	III,	protein	C,	protein	S,	tissue	
plasminogen	 activator(tPA),	 plasminogen	 activator	
inhibitor	(PAI-I)	in	subclinical		hypothyroid	patients	
and euthyroid controls8, 9. 
It	 is	 also	 known	 that	 the	 altered	 lipid	 profile	
may lead to atherosclerosis and increased intima 
media	 thickness	of	 blood	vessels	 and	 influence	 the	
coagulation	 and	 fibrinolytic	 status	 in	 hypothyroid	
disorders10, 11.	Blood	glucose	levels	along	with	obesity	
and	abnormal	blood	pressure	are	additional	cofactors	
contributing	 to	 altered	 vascular	 morphology	 and	
dysfunction12.
In	this	background	this	study	was	undertaken	in	both	
subclinical	 hypothyroid	 and	 hypothyroid	 patients,	
to	 evaluate	 haemostatic	 functions	 and	 risk	 factors	
of	vascular	dysfunction	like	increased	body	weight,	
blood	 pressure,	 lipid	 profile,	 plasma	glucose	 levels	
and	 thyroid	 function	 of	 these	 patients.	 Further	
the	 idea	was	 to	 establish	 a	 link	 if	 any	between	 the	
alteration in metabolic and haemostatic function in 
hypothyroid	disorders.	
Material and methods  
The	open	and	prospective	case	controlled	pilot	study	
was	 conducted	 in	 the	 department	 of	 Physiology,	
Pathology,	 Neurology	 and	 Medicine.	 Thirty	
subclinical	 hypothyroid	 female	 patients	 (TSH>5m	
IU/L,	normal	T3,	T4),	and	same	number	of	hypothyroid	
patients,	30-50	years	of	age	were	recruited	from	the	
medicine	 out	 patient	 department	 (OPD),	 and	 later	
followed	up	in	the	thyroid	clinic.	
In	 addition	 a	 control	 group	 of	 30,	 age	 and	 sex	
matched euthyroid individuals randomly selected 
from	 the	 hospital	 and	 academic	 staff	 was	 taken.	
They	did	not	have	any	past	history	of	thyroid	disease	
and	matched	 the	 selection	 criteria.	 Their	 BMI	 and	
thyroid	 function	data	was	 taken	 for	 standardization	
and	 comparison.	 	 Pregnant	 and	 	 postmenopausal	
women	,	smokers,	subjects	with	history	suggestive	of	
addictions,	 diabetes,	 stroke,	 cardiovascular	 disease,	
diagnosed	 hypertension,	 	 malignancy,	 history	 	 of	
drug	intake	like	sulphonylurea,	lithium,	amiodarone,	
ethionamide,	 iodine,	 phenyl	 butyrone,	 vitamin	 E,	
vitamin	 C,	 hormonal	 replacement	 therapy,	 	 past	
radiotherapy,		were	excluded	from	the	study.	
Study protocol
The	 protocol	 was	 approved	 by	 the	 institutional	
ethical committee. Guidelines for biomedical 
research	on	human	subjects	(2000)	were	followed13. 
After	 taking	 informed	 consent	 a	 complete	medical	

history	was	taken,	patient	clinically	examined	to	rule	
out	other	illness.	A	thyroid	profile	on	two	occasions	
6	months	 apart	 was	 done	 to	 ensure	 that	 there	was	
no	 reversibility	 pattern	 and	 the	 patients	 fulfilled	
the	 selection	 criteria.	 	 Once	 included	 the	 patient’s	
anthropometry	 measurements	 like	 height,	 body	
weight	 was	 noted	 and	 BMI	 was	 computed.	 Blood	
pressure	 both	 systolic	 and	 diastolic	 was	 noted	 on	
more than one occasion and an average noted. 
Metabolic and haemostatic investigations. 
These	 included	 a	 thyroid	 profile	 with	 TSH,	 fT3, 
fT4, using Cobase 411 kits,	 electrochemiluminence	
method	 and	 anti	 TPO	 by	 ELECYS-2010,	 Roche/
Hitachi,	Germany	2004	were	used.																		
Lipid	 profile	 and	 FPG,	 PPPG	 was	 measured.	
Haemostatic	profile	included	PT	using	Neoplatine	C1	
kit	diagnostic	stago,	France	and	APTT	by	CELIN	kit,	
tulip	diagnostic,	Goa.	BT	by	duke’s	method;	CT	by	
Lee	White,	and	platelet	count	using	an				automated	
analyzer,	 SYSMEX	XT-Japan	was	 done.	 Each	 test	
sample	was	compared	to	a	normal	“control”	taken	at	
the	same	time	as	per	lab	specifications.
Statistical Analysis. 
The	 data	 was	 analyzed	 using	 the	 SPSS	 statistical	
software	version	17.0.	One	way	analysis	of	variance,	
Levene’s	 test	 followed	by	Tukey’s	 test	 for	multiple	
comparisons	 was	 used.	 For	 nonparametric	 tests	
Krushal	 Wallis	 and	 Mann	 Whitney	 U	 test	 were	
used.	Welch	test	followed	by	Dunnett’s	T3	multiple	
comparisons	 were	 done	 when	 homogeneity	 of	
variance	 condition	 was	 violated.	 Unpaired	 student	
t-	 test	 was	 used	 to	 compare	 variables	measured	 in	
two	groups.	Pearson’s	and	Spearman’s	methods	were	
used	to	assess	the	strength	of	correlation	of	TSH,	T4, 
T3	 anti	 TPO,	 lipid	 profile	 and	 blood	 pressure	with	
the	haemostatic	functions.	 	The	p	value	<	0.05	was	
considered	significant.
Result.
The	 profile	 of	 patients	 and	 their	 thyroid	 status	 is	
reported	 earlier14.	 The	 hypothyroid	 patients	 were	
older	 compared	 to	 subclinical	 hypothyroid	 patients	
and	had	higher	BMI	and	body	weight	compared	 to	
euthyroid	controls.	There	were	significant	differences	
in	the	thyroid	status	between	the	three	groups.
Thyroid levels and Haemostatic function.
	 The	 haemostatic	 functions	 were	 normal	 and	
comparable	 in	 the	 two	 groups	 of	 patients,	 table	 1.	
Correlation	 of	 platelet	 count	 with	 TSH	 showed	 a	
significant	 result	 with	 in	 subclinical	 hypothyroid	
patients	 (r=0.384;	 p=0.036).	 The	 platelet	 count	
also	 correlated	 with	 T4	 levels	 in	 hypothyroid	
patients(r=0.577,	p=0.0008).	All	others	correlations	
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of	TSH,	FT4	and	FT3	with	other	haemostatic	functions	
were	 not	 significant.	 There	 was	 no	 significant	
correlation	 between	 the	 antibody	 level	 and	 the	
haemostatic	function	in	the	two	groups	of	patients.
Thyroid levels and metabolic status 
Although	 within	 the	 normal	 range,	 the	 total	
cholesterol,	LDL	 level	were	 higher	 and	PPPG	was	
lower	 in	 hypothyroid	 compared	 to	 subclinical	
hypothyroid	 patients	 table	 2.	 TSH	 levels	 showed	
a	 significant	 positive	 correlation	 with	 LDL	 levels	
and	 PPPG	 levels	 in	 hypothyroid	 patients(r=	 0.429,	
p=0.018;	 r=0.365,	 p=0.047respectively).	 The	 BMI	
was	 negatively	 associated	 with	 fT3	 levels	 (r=-
0.4957,	 p=0.005),	 in	 subclinical	 but	 positively	
with	 hypothyroid	 patients(r=0.4908,	 p=0.005)	
respectively.	The	antibody	levels	(antiTPO)	showed	
a	significant	relationship	with	total	cholesterol,	LDL,	
FPG(r=0.500,	 p=0.005;	 r=0.628,	 p=0.000;	 r=0.374,	
p=0.042	respectively)	in	hypothyroid	patients.
Metabolic status and haemostatic function 
Correlation	 of	 lipid	 profile	 (TC,	 LDL,	 TG,	 and	
HDL),	 plasma	 glucose	 levels	 (FPG,	 PPPG)	 and	
blood	pressure	with	PT,	APTT	or	platelet	count	did	
not	show	any	significant	result.	
Discussion.
This	 study	 showed	 normal	 haemostatic	 functions	
of	 bleeding	 time,	 clotting	 time;	 prothrombin	 time,	
APTT	and	platelet	count	in	subclinical	hypothyroid	
patients	and	hypothyroid	patients	with	no	intergroup	
variations.	Similarly	Erem	did	not	find	any	changes	
in	 coagulation	 and	 fibrinolysis	 parameters	 between	
hypothyroid	 and	 subclinical	 hypothyroid	 patients9.
In	 the	 Tromso	 study,	 the	 haemostatic	 functions	
were	 similar	 in	 subclinical	 hypothyroid	 patients	
and	 controls,	 although	 TSH	 level	 was	 a	 negative	
predictor	of	FVII	activity8.  Gullu et al on the other 
hand	 found	 an	 increase	 in	 BT,CT,	 PT	 APTT	 in	
overtly	hypothyroid	patients	compared	to	euthyroid	
controls	 and	 a	 decrease	 in	 factor	 VIII	 and	 vWF	
activity	 in	 both	 group	 of	 patients,	 which	 seems	 to	
change	following	LT4 therapy

7.	Likewise	Yango	et al 
reported	 an	 increase	 in	APTT	 in	 short	 term	 severe	
hypothyroidism15.	 In	another	 study	a	decreased	PT,	
but	 similar	APTT,	 fibrinogen	 levels,	 platelet	 count	
in	 hypothyroid	 patients	 compared	 to	 controls	 was	
mentioned.	 Moreover	 there	 were	 no	 differences	
between	 clinically	 hypothyroid	 and	 subclinical	
hypothyroid	patients16.  
We	 found	 that	 only	 in	 subclinical	 hypothyroid	
patients	 the	 platelet	 count	was	 significantly	 related	
to	 the	TSH	 levels.	 Subclinical	 hypothyroidism	 due	
to	 hashimoto’s	 thyroiditis	 has	 been	 shown	 to	 be	

associated	 with	 thrombocytopenia	 which	 improves	
with	levothyroxine	treatment17. Also in a recent study 
an	increased	mean	platelet	volume	and	platelet	count	
ratio	has	been	expressed	as	an	independent	risk	factor	
for vascular access failure18 .	Therefore	the	estimation	
of	 platelet	 count	 in	 patients	 is	 gaining	 importance	
to	 identify	 potentially	 at	 risk	 patients	 for	 vascular	
abnormalities.  However	studies	have	also	counseled	
that	TSH	 levels	 do	not	 affect	 coagulation	 factors15. 
Li	 et	 al	 have	 advocated	 fT3 to	 be	 an	 independent	
risk	factor	for	prothrombin	time,	normalized	ratio19. 
However	we	did	not	find	any	significant	correlation	
between	haemostatic	functions	and	fT3 levels but in 
our	hypothyroid	group	of	patients	the	platelet	count	
correlated	 with	 fT4	 values.	 	 Similarly	 a	 positive	
relationship	 between	 fT4 and	 vWF,	 VIII,	 protein	
C,	 S	 and	 negative	 between	 antithrombin	 and	 TSH	
was	found	in	a	study	done	in	children.	The	authors	
recommend	 that	 as	 the	 anticoagulation	 proteins	
were	 also	 affected,	 hypothyroid	 patients	 should	 be	
monitored	 for	 risk	 of	 thrombosis20. Analyzing all 
these	 studies	 it	 can	 be	 said	 that	 both	 pro	 and	 anti	
coagulant	 protein	 synthesis	 may	 be	 affected	 by	
hypothyroidism.	 The	 net	 effect	 could	 depend	 on	
many	factors,	the	TSH,	T4	and	fT3 levels. In addition 
the	 role	 of	 autoimmune	 mechanisms	 independent	
of	 the	 underlying	 thyroid	 pathology	 is	 known	 to	
influence	 the	 haemostatic	 balance6. Nevertheless 
we	did	not	find	any	significant	association	between	
antibody levels and haemostatic function tests.                                                                                                                                           
Our	patients	did	not	have	hyperlipidemia	or	abnormal	
blood	glucose	levels,	or	high	blood	pressure.	However	
in	 hypothyroid	 patients,	 the	 total	 cholesterol	 and	
LDL	levels	were	higher	than	subclinical	hypothyroid	
patients.	 In	 hypothyroid	 patients,	 LDL	 and	 higher	
PPPG	were	affected	by	TSH	and	both	total	and	LDL	
cholesterol	 and	 FPG	 were	 related	 to	 the	 antibody	
titre.	 Therefore	 the	 auto	 immune	 mechanism	 may	
have	influenced	the	lipid	and	glucose	profile	but	the	
effect	was	not	 enough	 to	 influence	 the	haemostatic	
function tests. 
Recent	 studies	 propose	 the	 role	 of	 obesity,	
hyperlipidemia,	 platelet	 activity	 and	 tissue	 factor	
expression	in	the	coagulation	and	fibrinolytic	balance.	
Obesity	is	linked	to	the	expression	of	prothrombotic	
molecules,	 plasminogen	 activator	 inhibitor,			
increased	 platelet	 activation	 and	 TF	 expression21.
Hyperlipidemia	is	related	to	oxidant	stress,	interaction	
of	platelet	CD36,	increased	tissue	factor	expression	
and	prothrombotic	events	22,23.	A	recent	study	however	
has	 conveyed	 that	 it	 is	 a	 prothrombotic	 state	 of	
subclinical	hypothyroidism	which	improves	with	LT4 
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treatment24.	 Controversially,	 a	 low	 level	 of	 soluble	
CD40	 ligand	 was	 found	 in	 autoimmune	 thyroditis	
with	 both	 overt	 and	 subclinical	 hypothyroidism,	
it	 was	 associated	 with	 decreased	 platelet	 activity	
and	 improved	 with	 thyroxine	 treatment25. An 
earlier	study	also	found	that	patients	with	moderate	
hypothyroidism	 had	 decreased	 fibrinolytic	 activity	
while	 those	 with	 severe	 hypothyroidism	 had	 a	
tendency	 toward	 increased	 fibrinolytic	 activity26. A 
balance	 between	TF/FVIIa	 and	TFPI	 (tissue	 factor	
pathway	 inhibitor)	 can	 lead	 to	 either	 haemorrhage	
or thrombosis27.	Therefore	 the	plurimetabolic	states	
in	different	degree	of	hypothyroidism	may	influence	
synthesis,	degradation	of	various	proteins	associated	
with	the	coagulation	mechanisms.

Conclusion. 
Both	 group	of	 our	 patients	 had	 normal	 haemostatic	
functions	 of	 BT,	 CT,	 PT,	 APTT,	 lipid	 profile	 and	
blood	 glucose	 parameters.	 The	metabolic	 functions	
of	 plasma	 glucose	 and	 lipid	 did	 not	 relate	 with	
haemostatic	functions.	The	autoimmune	mechanisms	
affected	 lipid	 and	 plasma	 glucose	 profile	 in	
hypothyroid	patients	but	not	the	haemostatic	function.	
Platelet	count	being	positively	correlated	with	TSH	in	
subclinical	 hypothyroid	 and	with	T4	 in	 hypothyroid	
may	indicate	that	mechanisms	may	be	different	in	the	
two	 groups	 of	 patients.	 	 Screening	 subclinical	 and	
hypothyroid	 patients	 for	 metabolic	 abnormalities,	
identifying	at	what	point	of	metabolic	dysfunction	is	
the	haemostatic	 function	 likely	 to	be	affected	 is	 the	
future	scope	and	relevance	of	this	study.	
 

Table 1.  Comparison of platelet count, BT, CT, PT and APTT in subclinical hypothyroid and 
hypothyroid patients.

Parameter
Group	1-SH
(	n=30)

Group	2-H
(n=30)

P value
Mean± SD Mean± SD

Platelet count
(lac/	mm3) 2.36±0.64 2.40±0.63 0.823

BT	(minute) 2.50±0.62 2.78±0.73 0.109

CT	(minute) 4.30±1.21 4.50±0.95 0.480

PT	(s) 12.37±0.81 12.50±0.68 0.493

APTT	(s) 29.73±1.96 29.83±1.98 0.845
Group1,	2,	consist	of	subclinical	hypothyroid	(SH)	and	hypothyroid	patients	(H).	*	 indicates	significance	
(p<0.05).

Table2. Metabolic profile of subclinical hypothyroid and hypothyroid patients.

Parameters
(mg/dl)

Group	1-SH
(	n=30)

Group	2-H
(n=30) P value

Mean± SD Mean± SD

S. Cholesterol 170.15±22.50 186.95±26.69 0.011*
S.	Triglycerides 131.03±10.39 137.30±16.07 0.079

S. LDL 100.79±14.38 119.09±16.44 0.000*

S.HDL 53.05±3.55 52.39±3.11 0.451

FPG 86.67±10.38 90.43±8.46 0.129

PPPG 121.60±11.34 119.43±9.96 0.044*
Group	1,	2,	consist	of	subclinical	hypothyroid	(SH)	and	hypothyroid	patients	(H)	respectively.	FPG,	PPPG	

is	fasting	and	postprandial	plasma	glucose.
															*	indicates	significance	(p<0.05).
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