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Abstract

Original Article

IntRoductIon

Several disorders of coagulation and fibrinolysis have 
been widely reported in patients with thyroid dysfunctions. 
From a clinical standpoint, it is important to note that 
these coagulation-fibrinolytic disorders usually range 
from mild to moderate and rarely to severe laboratory 
abnormalities. Moreover, because they are rapidly reversible 
after pharmacologic treatment of the hormonal dysfunction, 
they would appear to be usually of limited importance 
in clinical practice, provided the underlying disorder is 
recognized quickly and treated appropriately.[1-5]

The first time a relation between thyroid disorder and hemostatic 
system was described in 1913 by Kaliebe. He described a 
patient with Graves’ disease and cerebral venous thrombosis 
and proposed a relation between thyroid hormone and venous 
thrombosis which was subsequently published by Squizzato 
et al.[6] Subsequent studies focused on alterations in levels 
of coagulation factors in patients with thyroid disease and 
mostly confirmed that hyperthyroidism was associated with 

prothrombotic changes.[7-11] Even though the exact mechanism 
is still unproven, the most suggested one is by increasing 
Von Willebrand factor (vWF) and coagulation factor VIII 
levels.[7,9] Bleeding tendencies also reported in hyperthyroidism 
with probable mechanism of platelet dysfunction or development 
of autoimmune thrombocytopenia.[12,13]

In individuals with decreased levels of thyroxine, an 
increased bleeding time was seen together with a prolonged 
activated partial thromboplastin time and prothrombin 
time (PT) and decreased levels of factor VIII, von Willebrand 
factor, and fibrinogen. However, the reports from previous 
literature are still controversial in hypothyroidism. Some of 
the literature data have suggested hypothyroidism produces a 
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hypocoagulable state. However, more recent data evidenced 
the contradictory fact.[14-18]

The aims of this study were to evaluate the potential association 
between thyroid disorders and disturbances in the coagulation 
system and to determine whether concentrations of serum 
lipids, renal functions, other hematological and biochemical 
indices, and markers of coagulation (PT, aPTT, factor 
VIII, and fibrinogen) are affected in patients with different 
thyroid-stimulating hormone (TSH) levels. The effects of 
levothyroxine replacement/antithyroid medications on these 
parameters were also evaluated.

subjects and Methods

Patients
The study was conducted in Department of Medicine, 
Maulana Azad Medical College and associated Lok Nayak 
Hospital, New Delhi, after clearance from Institutional Ethics 
Committee. The duration of study was from October 2015 to 
April 2017. It was a longitudinal interventional study. Forty 
patients with thyroid disorders were recruited from medical 
outpatient department (OPD), endocrinology OPD, and 
medical wards. All diagnosed cases of either hypothyroidism 
or hyperthyroidism (treatment naïve or uncontrolled with 
medication), more than 12 years of age, of both female and 
male sex willing to give consent and assent were included 
in the study. Patients with any other diseases which can 
alter  factor VIII levels, fibrinogen levels, or coagulability of 
blood such as hemophilia, immune disorders as with systemic 
lupus erythematosus, rheumatoid arthritis, and Sjogren’s 
syndrome, various malignancies, pregnant patients, with 
clinically known hypercoagulable state, and patients on any 
type of anticoagulant therapy were excluded from the study.

Methods
An informed written consent was taken from all patients before 
the inclusion to the study. A detailed history of all individuals 
was taken by using a predesigned pro forma. Questions 
with regard to risk factors associated with the development 
of changes in coagulability of blood were inquired such as 
family history of thrombophilia/bleeding disorders, past 
history of any bleeding or thrombosis, personal history of 
smoking/alcoholism, concurrent infection or malignancy, and 
type of thyroid disorder as patient-related factors. Patients 
were also inquired about the treatment received, duration 
of treatment, and intake of any other drugs affecting the 
coagulation as treatment-related factors. Out of 40 patients, 
10 were hyperthyroid with TSH <0.05 mIU/L, 10 were 
mild hypothyroid with TSH 5–10 mIU/L, 10 were moderate 
hypothyroid with TSH 10–50 mIU/L, and 10 were severely 
hypothyroid with TSH >50 mIU/L. TSH levels were measured 
by commercially available automated chemiluminescence 
system kits. 10 ml of venous sample was drawn using 
venepuncture. Following investigations were done in every 
case at the baseline, complete blood count including platelet 
counts, liver function tests (LFTs), kidney function tests (KFTs), 

serum cholesterol and triglycerides, random blood sugar, serum 
TSH level, coagulation profile (PT/aPTT/INR, factor VIII, and 
fibrinogen level). Whole blood analyses were done using an 
autoanalyzer. Factor VIII activity, PT, aPTT and fibrinogen level 
were measured by ACL ADVANCE (automated analyser) and 
kits used were HemosIL kits by Instrumentation Laboratory, 
Monza 338–20128, Milano (Italy).

Patents were started on treatment according to their thyroid 
state either by levothyroxine or by antithyroid medications. 
Patients were followed up until they attained euthyroid state. 
Six weeks after attaining euthyroid state, all above-mentioned 
investigations were repeated. The association between each 
index at the baseline was evaluated and the alteration in each 
index after attaining euthyroid state was noted. Correlations 
between TSH and prothrombotic factors (Factor VIII and 
fibrinogen) were calculated at baseline.

Statistical analysis
Following statistics was used to analyze the data. Continuous 
variables were presented as mean and were compared by paired 
test. P < 0.05 was considered to be significant. Appropriate 
correlation using Pearson’s correlation coefficient was 
performed for finding the association between the prothrombotic 
factor levels and TSH values. All data gathered were processed 
by SPSS software version 22 (Armonk, NY: IBM Corp).

Results

Demographic profile
The mean age of the patients in this study group was 
37.17 years with a range of 15–60. Out of 40 patients included 
in the study, 32 (80%) were females and the remaining 8 (20%) 
were males. The detailed distribution is shown in Table 1.

Baseline and follow‑up hematological and biochemical 
parameters in the study groups
In hyperthyroid patients, no significant variations were noted 
in hematological and biochemical parameters while comparing 
at the baseline and after attaining euthyroid state. In mild 
hypothyroidism, statistically significant increase has occurred 
in hemoglobin concentration (P = 0.002), and significant 
decrease has occurred in PT values (P = 0.0006) comparing 
at baseline and after attaining euthyroid state. In moderate 
hypothyroidism, statistically significant increase has occurred 
in thin layer chromatography (TLC) (P = 0.025) and significant 
decrease has occurred in creatinine concentration (P = 0.004) 

Table 1: Mean age and age‑wise distribution of the 
patients

Disorder Mean 
age

15‑30 
years

31‑45 
years

46‑60 
years

Sex 
ratio

Hyperthyroidism 37.5 4 3 3 2:8
Mild hypothyroidism 39.5 4 4 2 3:7
Moderate hypothyroidism 40.4 1 7 2 2:8
Severe hypothyroidism 31.1 6 3 1 1:9
Total 37.2 15 17 08 2:8
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status, it was 30.09 ± 3.20 s, and in hypothyroidism, it was 
31.31 ± 3.49 s and 29.19 ± 3.99 s, respectively. The mean 
value of factor VIII levels in hyperthyroidism at baseline was 
193.92 ± 49.77%, and after attaining euthyroid status, it was 
detected as decreased to 148.35 ± 37.28%. This is shown in 
Table 4. At baseline, 7 out of 10 patients (70%) were having 
factor VIII levels of >150%. In mild hypothyroidism, the mean 
value of factor VIII levels at baseline was 188.89 ± 58.13%, 
and after attaining euthyroid status, it was detected as decreased 
to 137.83 ± 30.55%. In this group also, at baseline, 7 out of 
10 patients (70%), were having factor VIII levels of >150%. In 
moderate hypothyroidism, the mean value of factor VIII levels 
at baseline was 105.89 ± 16.23%, and after attaining euthyroid 
status, it was detected as increased to 143.92 ± 46.85%. In 
severe hypothyroidism, the mean value of factor VIII levels 
at baseline was 89.85 ± 48.26%, and after attaining euthyroid 

comparing at baseline and after attaining euthyroid state. 
Statistically significant increase has occurred in TLC with 
P = 0.040 and significant decrease has occurred PT with 
P = 0.022 in severe hypothyroid patients comparing at baseline 
and after attaining euthyroid state. The variations in other 
indices were not statistically significant in all these subgroups 
of hypothyroidism. These data are tabulated in Tables 2 and 3.

Baseline and follow‑up coagulation parameters in the 
study groups
The mean value of PT in hyperthyroidism at baseline was 
10.6 ± 0.59 s, and after attaining euthyroid status, it was 
12.02 ± 0.45 s, and in hypothyroidism, it was 11.4 ± 0.76 s 
and 11.08 ± 0.87 s, respectively. The mean value of activated 
partial thromboplastin time (aPPT) in hyperthyroidism 
at baseline was 28 ± 3.83 s, and after attaining euthyroid 

Table 2: Baseline and follow‑up hematological and biochemical parameters in hyperthyroidism and mild hypothyroidism

Indices Hyperthyroidism (mean) P Mild hypothyroidism (mean) P

At baseline After attaining euthyroid At baseline After attaining euthyroid
Hb (mg/dL) 12.7 12.0 0.425 11.0 11.5 0.002
TLC (/mm3) 8018 7500 0.435 7555 8793 0.083
PLT (lakhs/mm3) 3.01 2.78 0.458 2.14 2.31 0.343
Bilirubin (mg/dL) 0.63 0.60 0.772 0.51 0.66 0.063
AST (U/L) 29.7 35.0 0.559 32.9 30.9 0.767
ALT (U/L) 26.5 30.0 0.668 30.5 31.7 0.705
Urea (mg/dL) 31.1 29.2 0.706 29.5 26.1 0.188
Creatinine (mg/dL) 0.75 0.87 0.305 0.86 0.67 0.109
RBS (mg/dL) 119.3 116.4 0.765 102.1 116.3 0.416
Serum cholesterol (mg/dL) 166.7 180.5 0.233 199.9 184.9 0.471
Triglycerides (mg/dL) 155.4 138.0 0.380 201.6 183.5 0.404
PT (s) 10.60 12.02 0.380 11.60 10.88 0.0006
aPTT (s) 28.00 30.09 0.105 30.34 29.1 0.113
Hb: Hemoglobin, TLC: Total leukocyte count, PLT: Platelet, AST: Aspartate aminotransferase, ALT: Alanine aminotransferase, RBS: Random blood sugar, 
PT: Prothrombin time, aPTT: Activated partial thromboplastin time

Table 3: Baseline and follow‑up hematological and biochemical parameters in moderate hypothyroidism and severe 
hypothyroidism

Indices Moderate hypothyroidism (mean) P Severe hypothyroidism (mean) P

At baseline After attaining euthyroid At baseline After attaining euthyroid
Hb (mg/dL) 11.48 11.49 0.972 10.5 12.0 0.352
TLC (/mm3) 6690 8300 0.025 5547 7248 0.040
PLT (lakhs/mm3) 2.27 2.72 0.893 1.55 2.57 0.608
Bilirubin (mg/dL) 0.64 0.58 0.306 0.80 0.65 0.381
AST (U/L) 34.1 28.7 0.323 39.1 36.1 0.717
ALT (U/L) 33.6 23.3 0.269 31.6 27.8 0.540
Urea (mg/dL) 23.3 25.0 0.654 33.1 32.3 0.857
Creatinine (mg/dL) 0.95 0.75 0.004 1.04 0.91 0.282
RBS (mg/dL) 114.0 126.2 0.428 102.9 98.3 0.567
Serum cholesterol (mg/dL) 250.7 152.6 0.203 300.0 180.0 0.919
Triglycerides (mg/dL) 256.8 193.7 0.078 304.8 227.2 0.297
PT (s) 11.40 11.53 0.062 11.2 10.80 0.022
aPTT (s) 32.10 28.58 0.963 31.5 30.0 0.324
Hb: Hemoglobin, TLC: Total leukocyte count, PLT: Platelet, AST: Aspartate aminotransferase, ALT: Alanine aminotransferase, RBS: Random blood sugar, 
PT: Prothrombin time, aPTT: Activated partial thromboplastin time
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status, it was increased to 146.6 ± 34.26%. At baseline, 5 out 
of 10 patients (50%) were having factor VIII levels >50%. The 
mean value of fibrinogen level in hyperthyroidism at baseline 
was 254.45 ± 51.26 mg/dL, and after attaining euthyroid 
status, it was detected as increased to 289.62 ± 43.59 mg/dL, 
and in hypothyroidism, it was 237.30 ± 49.09 mg/dL and 
266.52 ± 50.76 mg/dL, respectively.

Variations in prothrombotic factors  (factor VIII and 
fibrinogen levels) and thyroid‑stimulating hormone level 
at baseline and after treatment
In hyperthyroid patients, the mean TSH value at baseline 
was 0.0033 ± 0.003 mIU/L. After attaining euthyroid, it 
increased to 1.95 ± 1.41 mIU/L. This increase in TSH 
is statistically significant with P = 0.002. At the same 
time, the mean value for factor VIII level at baseline was 
193.92 ± 49.77%, and after attaining euthyroid state, it 
decreased to 148.35 ± 37.28%.   This decrease in factor VIII 
levels is also statistically significant with P = 0.028. The mean 
value for fibrinogen level at baseline was 254.45 ± 51.26 mg/
dL, and after attaining euthyroid state, it increased to 
282.62 ± 43.95 mg/dL.   This decrease in fibrinogen levels is 
statistically insignificant with P = 0.051.

In mild hypothyroid patients, the mean TSH value at baseline 
was 8.58 ± 1.39 mIU/L. After attaining euthyroid, it decreased 
to 3.82 ± 0.92 mIU/L. This decrease in TSH is statistically 
insignificant with P = 3.09. At the same time, the mean value 
for factor VIII level at baseline was 188.89 ± 58.13%, and after 
attaining euthyroid state, it decreased to 137.82 ± 30.55%. This 
decrease in factor VIII levels was statistically significant with 
P = 0.007. The mean value for fibrinogen level at baseline was 
230.14 ± 53.54 mg/dL, and after attaining euthyroid state, it 
decreased to 253.57 ± 57.83 mg/dL. This increase in factor 
VIII levels was statistically insignificant with P = 0.379.

In moderate hypothyroid patients, the mean TSH value at 
baseline was 15.06 ± 5.59 mIU/L. After attaining euthyroid, 
it decreased to 3.42 ± 2.07 mIU/L. This decrease in TSH 
is statistically insignificant with P = 4.67. At the same 
time, the mean value for factor VIII level at baseline was 
105.89 ± 16.23%, and after attaining euthyroid state, it 
increased to 143.92 ± 46.85%. This increase in factor 
VIII levels was statistically significant with P = 0.044. 
The mean value for fibrinogen level at baseline was 
265.01 ± 36.44 mg/dL, and after attaining euthyroid state, it 

increased to 276.02 ± 57.34 mg/dL. This increase in fibrinogen 
was statistically not significant with P = 0.56.

In severe hypothyroid patients, the mean TSH value at baseline 
was 94.62 ± 25.76 mIU/L. After attaining euthyroid, it decreased 
to 4.39 ± 0.93 mIU/L. This decrease in TSH is statistically 
insignificant with P = 1.50. At the same time, the mean value 
for factor VIII level at baseline was 89.87 ± 17.05%, and after 
attaining euthyroid state, it increased to 147.06 ± 34.26%. This 
increase in factor VIII levels was statistically significant with 
P = 0.001. The mean value for fibrinogen level at baseline was 
216.71 ± 46.79 mg/dL, and after attaining euthyroid state, it 
increased to 269.96 ± 36.98 mg/dL. This increase in factor 
VIII levels was statistically significant with P = 0.02. This is 
depicted in Table 4.

Correlation between prothrombotic factors (factor VIII and 
fibrinogen levels) and thyroid‑stimulating hormone level 
at baseline in thyroid patients
The correlation between factor VIII and TSH levels at the 
baseline was found to have a linear negative relation except in 
mild hypothyroidism which shows a linear positive relation. 
The correlation between fibrinogen and TSH levels at the 
baseline was found to have a linear negative relation except in 
mild hypothyroidism which shows a linear positive relation. 
This is shown in Table 5.

dIscussIon

The link between thyroid disorders and hemostatic system is 
well known and well established. However, the type of thyroid 
disorder leading to which type of coagulation disorder and 
mechanism behind these links are confusing and controversial. 
The mean age for hyperthyroidism is found to have 37.5 years 
which is in accordance with previous studies,[19] and the mean 
age for hypothyroidism was 37 years which was a slightly lower 
than the mean age for hypothyroidism in various other Indian 
studies (46 years,[20] 42.5 years[21]). This could be due to regional 
bias. 42.5 years.[21] Anemia is seen in hypothyroid patients 
in our study (mean hemoglobin-10.99 g/dL) with gradual 
decrease in hemoglobin with severity of hypothyroidism as 
observed by Horton et al.[22] There was a gradual decline in 
both TLC and platelet count in hypothyroidism according to 
severity. This decrease was corrected after attaining euthyroid 
state. In hyperthyroidism, no significant changes were seen 
in these indices in our study. No significant variation in 

Table 4: Variations in prothrombotic factors  (factor VIII and fibrinogen levels) and thyroid‑stimulating hormone level at 
baseline and after attaining euthyroid state in thyroid patients

Patient categories TSH, mIU/L 
(at baseline)

TSH, mIU/L 
(euthyroid 

state)

P Factor 
VIII, % (at 
baseline)

Factor VIII, 
% (euthyroid 

state)

P Fibrinogen, 
mg/dL (at 
baseline)

Fibrinogen, 
mg/dL 

(euthyroid state)

P

Hyperthyroidism 0.0033±0.003 1.95±1.41 0.002 193.92±49.77 148.35±37.28 0.028 254.45±51.26 282.62±43.95 0.051
Mild hypothyroidism 8.58±1.39 3.82±0.92 3.09 188.89±58.13 137.82±30.55 0.007 230.14±53.54 253.57±57.83 0.379
Moderate hypothyroidism 15.06±5.59 3.42±2.07 4.67 105.89±16.23 143.92±46.85 0.044 265.01±36.44 276.02±57.34 0.56
Severe hypothyroidism 94.62±25.76 4.39±0.93 1.50 89.87±17.05 147.06±34.26 0.001 216.71±46.79 269.96±36.98 0.02
TSH: Thyroid-stimulating hormone
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KFTs or LFT was observed in both hyperthyroidism and 
hypothyroidism. Lipid profile test in hyperthyroid patients has 
shown low level of total cholesterol and triglycerides in our 
study comparable to study conducted by Jalal et al.[23] In our 
study, both cholesterol and triglycerides level increased with 
the increase in the severity of the hypothyroidism as reported 
in previous studies.[24,25] The mean value for cholesterol 
and triglycerides in mild hypothyroidism was 199.0 and 
201.6 mg/dL, respectively, and in severe hypothyroidism, these 
were 300.2 and 304.8 mg/dL, respectively. This impairment 
in lipid profile improved on supplementation with thyroid 
hormones.

Mohammed Ali et al. observed a significant decrease in 
PT in hyperthyroid patients compared to the control group. 
Activated thromboplastin time was also significantly decreased 
in hyperthyroid patients, compared to the control group in 
the same study;[26] our study also revealed the same. In our 
study, PT showed a mild increase at baseline in mild and 
severe hypothyroidism, and there was statistically significant 
decrease in PT after attaining euthyroid state on treatment in 
these patients. In aPTT analysis, it was shown a mild increase 
at the baseline and decline after attaining euthyroid state, but 
this variation was not statistically significant.

In our study, it was observed that factor VIII levels 
were significantly high in hyperthyroidism and mild 
hypothyroidism with mean values at baseline 193.92% and 
188.89%, respectively, and after attaining euthyroid state 
decreased to 148.35% and 137.82%, respectively. These 
variations were statistically significant with P = 0.028 and 
0.007, respectively. Our results are consistent with previous 
studies conducted by Roger et al. [9] and Mouton et al.[27] 
In mild/subclinical hypothyroidism, Muller et al. reported 
a hypercoagulable state, and they found increase in factor 
VIII and vWF activities.[28] Chadarevian et al. and Canturk 
et al. also explained mild/subclinical hypothyroidism as 
a hypofibrinolytic hypercoagulable state.[29,30] Egeberg 

and Simone also reported the same results.[3,31] It has been 
found that the thyroxin increases the factor VIII levels by a 
heightened direct genetic transcription of coagulation factor 
VIII or decreased clearance of factor VIII by increased 
release of vWF.[32] In our study, 8 out of 10 cases of mild 
hypothyroidism were those who were taking thyroxin for more 
than 3 months but their TSH level was not in the normal range 
at the time of recruitment. This could be the reason for the 
high factor VIII levels in mild hypothyroidism in our study. 
Significant elevations of factor VIII have been reported to 
occur in conditions such as strenuous exercise, epinephrine 
infusions, fever induction, pregnancy, and intravascular 
hemolysis, treatment with progestational agents, renal failure, 
hyperglobulinemia, and treatment with prednisone.[3] However, 
all these confounding factors were excluded in our study.

In moderate and severe hypothyroidism, we found that factor 
VIII levels were notably low at the baseline with mean values 
105.89% and 89.87%, respectively. The factor VIII levels 
decreased with increase in the severity of hypothyroidism 
suggesting hypothyroidism to be a hypocoagulable state. After 
supplementation with thyroid hormones, these patients attained 
euthyroid state, and factor VIII levels increased to 143.92% 
and 147.06%, respectively. This increase was statistically 
significant with P = 0.044 and 0.001, respectively. These 
findings were consistent with observations of Chadarevian 
et al.[29] and Cantürk et al.[30]

As far as fibrinogen levels were concerned, we found 
that there was no increase in levels of fibrinogen in 
hyperthyroidism (mean value = 254.45 mg/dL). However, 
the levels increased to some extent after attaining euthyroid 
state (mean = 282.62 mg/dL) even though this increase was 
statistically insignificant (0.051). This result is contradictory 
to previous studies conducted by Erem et al.[33] and Lippi 
et al.[8] where they found that fibrinogen levels are increased 
in hyperthyroidism. This can be explained by small number 
of patients included in our study, genetic, environmental 

Table 5: Correlation between prothrombotic factors  (factor VIII and fibrinogen levels) and thyroid‑stimulating hormone 
level at baseline in thyroid patients

Disorders and prothrombotic 
factors measured

At baseline (mean value) Pearson’s correlation coefficient (r)

Between TSH and factor VIII/fibrinogen

Interpretation

Hyperthyroidism
Factor VIII 193.92±49.7 −0.387 Negative linear
Fibrinogen 254.45±51.26 −0.13 Negative linear

Mild hypothyroidism
Factor VIII 188.89±58.13 0.52 Positive linear
Fibrinogen 230.14±53.54 0.143 Positive linear

Moderate hypothyroidism
Factor VIII 105.89±16.23 −0.152 Negative linear
Fibrinogen 265.01±36.44 −0.006 Negative linear

Severe hypothyroidism
Factor VIII 89.87±17.05 −0.062 Negative linear
Fibrinogen 216.71±46.79 −0.07 Negative linear

TSH: Thyroid-stimulating hormone
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variation in Indian patients, and variations in the methods used 
for measurements. In hypothyroidism, no definitive pattern of 
alteration in fibrinogen levels was detected in mild or moderate 
hypothyroidism. However, in severe hypothyroidism, the 
fibrinogen level was 216.71 mg/dL at baseline and it increased 
to 269.96 mg/dL after attaining euthyroid state. This increase 
was statistically significant with P = 0.02. Chadarevian et al.,[29] 
Cantürk et al.[30] and Shih et al.[31] reported decreased levels 
of fibrinogen in hypothyroidism. However, other studies Dörr 
et al.[34] and Li et al.[35] suggested no significant decrease in 
fibrinogen levels in hypothyroidism.

The correlation between factor VIII and TSH levels at the 
baseline was found to have a linear negative relation except in 
mild hypothyroidism which shows a linear positive relation. 
The correlation between fibrinogen and TSH levels at the 
baseline was found to have a linear negative relation except in 
mild hypothyroidism which shows a linear positive relation.

From our study, we conclude that hyperthyroidism and mild 
hypothyroidism can be considered as hypercoagulable state 
and moderate-to-severe hypothyroidism as hypocoagulable 
state. Our study forms the basis for future studies for the 
comprehensive assessment of coagulation abnormalities in 
thyroid disorders.
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