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Thrombin generation in Cushing’s Syndrome: do the conventional
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Abstract Cushing’s Syndrome (CS) is associated with an
increased mortality, where hypercoagulability seems to
have a crucial role in both arterial and venous thrombosis.
Parameters of in vitro thrombin generation (TG) such as lag
time, peak thrombin and endogenous thrombin potential
(ETP), that describe the time until thrombin burst, the peak
amount of TG and the total amount of thrombin generated,
respectively as well as classical clotting markers were
evaluated in 33 CS patients compared to both a group of 28
patients matched for the features of Metabolic Syndrome
(MetS) and 31 healthy individuals. CS and MetS patients
had shorter lag time (p < 0.0001), higher peak and ETP
(p < 0.0001) than healthy controls, though lag time was
less shortened in CS (p < 0.0001) respect to MetS group.
Prothrombin time (PT) was increased (p < 0.0001) in both
CS and MetS patients, while partial thromboplastin time
(PTT) was shorter (p < 0.0001) in CS compared to both
MetS and healthy group (p < 0.0001). Factor VIII (FVIII),
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Antithrombin (AT), protein C and S were increased only in
CS patients (p < 0.0001). lag time, AT and FVIII correlated
to night salivary cortisol (r = + 0.59; p = 0.0005, r =
+ 0.40; p = 0.003, r = + 0.40; p = 0.04, respectively);
PTT correlated inversely to urinary free cortisol (r =
—0.45; p = 0.009). BMI correlated negatively to lag time
(r = —0.40; p = 0.0001) and positively to peak and ETP
(r=+ 0.34; p =0.001, r = + 0.28; p = 0.008, respec-
tively). Obese and diabetic patients had shorter lag time
(» = 0.0005; p = 0.0002, respectively), higher ETP (p =
0.0006; p = 0.007, respectively) and peak (p = 0.0003;
p = 0.0005, respectively) as well as a more prolonged PT
(p = 0.04; p = 0.009, respectively). Hypertensive indi-
viduals had higher ETP (p = 0.004), peak (p = 0.0008)
and FVIII (p = 0.001). Our findings confirm a prothrom-
botic state in both CS and MetS patients, though lag time
was less shortened in CS. The high levels of endogenous
physiological anticoagulants, could possibly represent a
protective mechanism against hypercoagulability seen in
CS patients.
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Introduction

Glucocorticoid excess is thought to have both direct and
indirect effects on vasculature and haemostatic system, the
latter due to the long-standing metabolic disorders, poten-
tiating each other and by so contributing to the high risk of
arterial and venous thrombosis seen in CS [1-7]. In several
recent studies various abnormalities of coagulation have
been proposed, most of them focused on determination of a
single haemostatic and/or fibrinolytic marker. A few papers
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have considered the activation of coagulation in vivo
[8-10].

Another approach is the analysis of in vitro thrombin
generation (TG) which is considered a test of global hae-
mostatic capacity and can reflect both thrombotic (high
TG) and haemorrhagic (low TG) phenotype, therefore
indicating both the increased risk of thrombosis and
bleeding [11-14].

Thrombin is a key enzyme in the coagulation process
and leads to the conversion of fibrinogen to fibrin and clot
formation. The thrombin activity can be measured in
plasma by continuous cleavage of a chromogenic or fluo-
rescent substrate, and can be registered in a thrombin
generation curve. From this curve, various parameters can
be considered that describe thrombin generation, including
the time until thrombin burst (lag phase), the peak amount
of thrombin generation (peak thrombin) and the total
amount of thrombin generated [area under the curve
(AUC), representing the endogenous thrombin potential
(ETP)] [15].

To the best of our knowledge TG has rarely been used to
study CS. We measured in vitro TG in a group of CS
patients compared to both a group of patients matched for
the features of Metabolic Syndrome (MetS) and healthy
individuals. Single coagulation parameters and conven-
tional clotting tests as well as their possible association
with hormonal or metabolic features, if any, has been also
reviewed.

Materials and methods
Patients

Thirty-three CS patients (24 females and 9 males, aged
52 £ 13 years) referred to our center from 2006 to 2011,
had been evaluated: 24 had pituitary-dependent CS, 5 had
adrenal-dependent CS, and 4 had CS caused by ectopic
ACTH secretion sustained by well-differentiated neuroen-
docrine tumors with no cellular atypia or signs of invasion
of contiguous structures as confirmed by the histological
exam obtained during surgical treatment. At the time of
entry, assumed as the time of coagulation assessment, all
CS patients had active disease based on specific clinical
signs and hormonal criteria [1]. Median (range) duration of
CS was 24 (8-144) months, assumed as the time between
the onset of signs/symptoms and the time of entry into the
study.

CS was diagnosed on the basis of its characteristic
clinical presentation (moon face, plethora, buffalo hump,
truncal obesity with thin limbs and proximal miopathy or
purple striae) and standard hormone test results, e.g.
increased UFC (mean of 2 samples), loss of plasma cortisol

diurnal rhythm (morning and night samples of salivary
cortisol were also obtained) as well as failure of plasma
cortisol suppression after a low-dose (1 mg) dexametha-
sone challenge [1]. Measure of ACTH levels, high-dose
dexamethasone suppression test and CRH stimulation test,
as well as pituitary MRI and chest-abdomen CT, were used
to ascertain the origin of the patient’s hypercortisolism.
Inferior petrosal sinus catheterization with basal and CRH-
stimulated blood sampling was performed in selected
cases.

A control group of twenty-eight outpatients (14 females
and 14 males, aged 57 £ 14 years) was matched with CS
patients for the features of Metabolic Syndrome (MetS
patients). In addition, each metabolic feature such as
obesity, hypertension, diabetes and dyslipidemia, was
present in at least 50 % of MetS group. In five of them high
suspicion of hypercortisolism based on clinical signs has
been excluded by 1 mg dexamethasone suppression test
and UFC determinations.

Moreover a second control group, consisted of thirty-
one apparently healthy subjects (25 females and 6 males,
aged 54 £ 18 years), was used for comparison.

An informed consent was collected from all participants
and the investigation was performed in accordance with the
principles of the Declaration of Helsinki.

Anthropometric parameters such as body mass index
(BMI), systolic (SBP) and diastolic blood pressure (DBP)
as well biochemical tests including fasting blood glucose
(FBG), total cholesterol (total-C), low-density lipoproteins
(LDL), high-density lipoproteins (HDL) and triglycerides
(TG), after overnight fasting, were considered in both CS
and controls.

Obesity, Hypertension, Diabetes Mellitus and Dyslipi-
demia were defined respectively, as follows: BMI >30 kg/m?;
SBP of 140 mm Hg or higher and/or DBP of 90 mm Hg or
higher and/or current treatment with blood pressure medica-
tions; FBG levels greater of 126 mg/dl and/or current anti-
diabetic drugs or insulin; HDL <50 mg/dl (F) or <40 mg/dl
(M) and/or TG >150 mg/dl and/or LDL >100 mg/dl and/or
current treatment for lipid disorder. Metabolic Syndrome
was defined by the presence of at least three of the above
criteria.

Thrombin generation by Calibrated Automated Thromb-
ogram (CAT) method, classical clotting parameters such as
Prothrombin Time (PT), Partial Thromboplastin Time
(PTT), Fibrinogen, Antithrombin activity (AT), Protein C
coagulometric activity (PC), Protein S coagulometric
activity (PS) as well plasma Factor VIII (FVIII) were per-
formed in all participants.

None of the CS patients and controls was on estro-
gen therapy or oral anticoagulants while, in two hospital-
ized CS patients who were receiving thromboprophylaxis
(enoxaparin 4000U once daily) cause at high risk for
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venous thromboembolism (VTE), LMWH was adminis-
tered in the morning after blood samples were drawn. VTE
not related to surgery occurred in five CS patients, in three
of them after 6, 12 and 24 months since enrollment at the
study, while in the other two patients such event took place
8—12 months before diagnosis of CS. Four patients suffered
from deep vein thrombosis (DVT) and one from pulmonary
embolism (PE), all confirmed by objective methods,
namely venous compression ultrasound and pulmonary
angio-CT, respectively. No control subject had a positive
personal or family history of clotting disorders (VTE or
bleeding tendency); neither CS patients nor controls had a
history of malignancy. Finally, a sudden death occurred to
one CS patient due to acute myocardial infarction, con-
firmed at autopsy.

Laboratory tests
Endocrine analysis

Plasma cortisol and UFC were evaluated by RIA using
commercial kits (IMMULITE 2000 Systems, Siemens
Healthcare Diagnostics Products Ltd. UK); salivary corti-
sol was determined by RIA method with an in-house kit
(RADIM SpA, Roma- Italia); plasma ACTH levels were
measured by IRMA (Nichols Institute Diagnostics, San
Juan Capistrano, CA, USA). Total-C, LDL and TG analysis
were carried out on an automated analyzer (DAX, Bayer,
USA) using commercial reagents (Randox Laboratories,
Co. Antrim, N. Ireland), while HDL was measured without
a precipitation step (Wako Corp., Japan).

Thrombin generation assay

TG was determined in Platelet Poor Plasma (PPP) by
means of CAT method. This assay employs a low-affinity
fluorogenic substrate for thrombin. The assay was per-
formed as follows: 80 pl of PPP were pipetted into the well
of a microtiter plate together with 20 pl of PPP-Reagent
(Thrombinoscope BV, Maastricht, The Netherlands), a
mixture of Tissue Factor (TF) (5 pM final concentration in
well) and synthetic phospholipids (4 pM final concentra-
tion in well). The reaction was started with 20 pl of a
mixture composed of a fluorogenic substrate (Z-Gly-Gly-
Arg-AMC, Thrombinoscope BV, Maastricht, The Nether-
lands) and CaCl, (final concentration 16 mM CaCl, and
417 puM fluorogenic substrate). Fluorescence was read in a
Fluoroscan Ascent® reader (Thermo Labsystems, Helsinki,
Finland) and TG curves were calculated using the
Thrombinoscope Software (Thrombinoscope BV, Maas-
tricht, The Netherlands). A Thrombin Calibrator (Throm-
binoscope BV, Maastricht, The Netherlands) was used in
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order to compare the measurements of fluorescence for
each PPP. Using the Thrombin calibrator as a reference, the
concentration of thrombin was calculated at any point
during the measurement. TG curves were described in
terms of lag time (min), C max (peak, nM) and area under
the curve (ETP, nM-min), where shortened lag-times and
elevated values of both peak thrombin and ETP are indexes
of hypercoagulability.

Coagulation parameters

PT and PTT were measured by conventional clotting
methods with Tromborel S and Cephaloplastin, respec-
tively (Dade, Marburg, Germany). FVIII activity was
measured using a clotting method on BCT with FVIII-
deficient plasma (Siemens Healthcare Diagnostic Products,
Marburg, Germany). Fibrinogen was carried out by the
Clauss clotting time method using Bovine Thrombin
(Biopool, Umed, Sweden). AT activity, PC and PS coag-
ulometric activity were determined using commercially-
available kits (Antithrombin, Boehringer Mannheim,
Germany; Berichrom PC, Behring, Scoppito, AQ, Italy; IL
Protein S test, IL, Milan, Italy, respectively) [16—19].

Statistical analysis

Quantitative variables are summarized as median, mini-
mum and maximum while categorical ones as percentages.
The groups of patients were compared with Fisher‘s exact
test for categorical variables and Kruskall-Wallis test in
case of quantitative variables. In presence of a statistically
significant result at the 5 % level, pairwise comparisons
were performed by Fisher’s exact test and the p values
were adjusted with the Bonferroni’s method to take into the
account the multiplicity of the comparisons for the cate-
gorical variables, and with the Dunn method for the
quantitative variables. Coagulation parameters were com-
pared between obese and non obese, hypertensive and non
hypertensive as well as diabetic and non diabetic patients
with Wilcoxon rank sum test. Association between coag-
ulation parameters and hormonal data and between BMI
and TG data (lag time, peak, ETP) was expressed as
Pearson correlation and p value. Statistical analysis was
performed using SAS 9.2 for Windows (SAS Institute Inc.,
Cary, NC, USA).

Results

The demographic and clinical characteristics of three
groups are exposed in Table 1. There was no significant
difference in age and gender distribution between CS
patients and control groups, however MetS patients were
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slightly older and there were more males. BMI and the
prevalence of obesity, hypertension, diabetes as well as
Metabolic Syndrome were higher in both CS and MetS
patients compared to healthy controls. More MetS patients
tended to be diabetic as well as obese and with a higher
BMI, while CS patients were more hypertensive. Hormonal
features of CS patients are reported in Table 2.

Analysis of TG (Table 3) showed that both CS and MetS
patients had shorter lag time and higher ETP as well as peak
values than healthy controls (p = <0.0001). Lag-time was
less shortened in CS patients respect to MetS group
(p = <0.0001), though ETP and peak did not differ sig-
nificantly. Similarly, PT was longer in both CS and MetS
patients compared to healthy individuals (p = <0.0001).
The PTT was significantly shortened in CS compared to
healthy individuals (p = <0.0001) as well as between CS
and MetS patients (p = <0.0001). Comparison of single
haemostatic markers showed a significant increase of FVIII
(p = <0.0001) but not of fibrinogen between three groups.
Endogenous anticoagulants (AT, PS and PC) were signifi-
cantly higher in CS patients compared to both healthy
controls (p < 0.0001) and MetS patients (p = <0.0001),
though there was no difference between MetS patients and
healthy individuals (Table 3).

Both lag time and FVIII showed a significant correlation
with night salivary cortisol (r =+ 0.59; p = 0.0005,
r = + 0.40; p = 0.04, respectively), while PTT correlated
inversely to UFC (r = —0.45; p = 0.009). AT correlated
positively to both night plasma and salivary cortisol (r =
+ 0.55; p = 0.002, r = + 0.40; p = 0.003, respectively).
Finally, BMI correlated negatively to lag time (r = -0.40;
p = 0.0001) and positively, thus in a weaker manner, to peak
and ETP (r = + 0.34; p = 0.001, r = + 0.28; p = 0.008,
respectively). No other correlations were found.

In Table 4 are reported those coagulation parameters that
resulted significant when participants were stratified accord-
ing to the presence of obesity, hypertension and diabetes.

Discussion

In CS patients, the fine-tuned balance between coagulation
and fibrinolysis is markedly disturbed versus a prothrom-
botic state causing a five-fold increase in cardiovascular
mortality and more than 10-fold risk of VTE [8, 20].
Measurement of an individual’s capacity to generate
thrombin captures the end result of the interaction between
proteases and their inhibitors and is therefore more useful
as a reflection of a thrombotic (high TG) or hemorrhagic
(low TG) phenotype compared to conventional coagulation
tests [11-14]. From a clinical perspective it would be
worthwhile having a laboratory test that predicts the risk of
thrombosis or even bleeding in an individual CS patient
due to their cardiovascular risk.

In Both CS and MetS patients, TG values increased earlier
and to a higher level compared to healthy individuals con-
firming a prothrombotic tendency. All parameters of TG cor-
related to BMI and were significantly higher in obese and
diabetic patients with respect to non-obese and non-diabetic
ones. ETP and peak height differed significantly between
hypertensive and normotensive patients, although no differ-
ence was seen in the lag time. Fritsch et al. [21] found a strong
correlation between BMI and all parameters of TG in over-
weight children. The authors concluded that obesity per se
rather than insulin resistance/occurrence of the Metabolic
Syndrome is associated to the alterations in the coagulation
system. On the contrary, some studies reported an association
between increased thrombin generation and hyperinsulinemia/
diabetes [15, 22, 23]. Increased thrombin-antithrombin
(TAT) complexes are reported in CS patients where in one
study correlated to BMI [9] and in another were associated to
hypertension [10]. In our study dyslipidemia and hyperten-
sion were present in 25 and 20 % of healthy controls,
respectively which could have been a short of overestimation
since no pathological coagulation results emerged among
healthy individuals.

Table 1 Demographic and clinical features in CS patients and control groups

CS patients MetS patients HC p value
Global CS versus CS versus MetS versus

MetS HC HC
Sex (%F) 73 50 81 0.03 NS NS NS
Age, years [median(min-max)] 53 (28-81) 59.5(30-78) 59 (22-77) NS NS NS NS
BMI, kg/m? [median(min—max)] 28 (18-42) 31 (24-35) 24 (19-28) 0.0002 NS 0.01 0.0002
Obesity (%) 33 53 0 <0.0001 NS 0.009 <0.0001
Hypertension (%) 82 64 20 0.0002 NS 0.0009 0.02
Diabetes (%) 30 50 0 0.0002 NS 0.02 0.0002
Dyslipidemia (%) 51 50 25 NS NS NS NS
MetS (%) 36 29 0 0.0025 NS 0.004 0.05

CS Cushing Syndrome, MetS metabolic syndrome, HC healthy controls, BMI body mass index
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Table 2 Hormonal parameters of CS patients

Median
(min—max)

Parameter (normal values)

Urinary free cortisol (90-694 nmol/24 h)
Morning plasma cortisol (138-690 nmol/l)
Night plasma cortisol (69-345 nmol/l)

2030 (350-26287)
578 (345-3188)
578 (182-2133)
17.4 (3.6-175)
15.2 (5-165)

61 (5-297)
392 (58-867)

Morning salivary cortisol (6—13 ng/ml)
Night salivary cortisol (<3 ng/ml)
Morning plasma ACTH (10-50 ng/1)

Plasma cortisol after 1 mg dexamethasone
suppression test (<50 nmol/l)

Despite the prothrombotic state seen in CS and MetS
group, the former had a less shortened lag time and sig-
nificantly increased AT levels both correlated positively to
hormonal parameters. Since AT is a determinant of
thrombin generation, it is likely that in CS the increase in
AT levels may represent a protective mechanism toward
thrombosis. In agreement with our observation, other
authors reported increased AT levels in hypercortisolic
patients [9, 24-26] and a protective or compensating
mechanism against hypercoagulability was proposed [24].
In the present paper it would appear a protective rather than
a compensating mechanism since lag time is prolonged
under the influence of high—cortisol induced—AT levels.
It is well known that thrombin generation is counterbal-
anced by stoichiometric inhibitors: tissue factor pathway
inhibitor (TFPI), AT and by a dynamic anticoagulant
process of PC activation and functional expression
(PC-thrombomodulin-thrombin APC system), where TFPI

is the principal regulator of the initiation phase, AT serves
mostly to attenuate thrombin activity and its generation,
while PC activated system quenches the propagation phase
[27]. However, some questions arise on the role of TFPI.
There is only one study in hypercortisolic patients that
reports decreased levels of TFPI and prothrombotic state
[24]. Previously, Smid et al. [28] reported an increased
secretion of TFPI and consequently a slower and lower
rate of thrombin formation in patients with unstable ath-
erosclerosis. In our study all participants were clinically
stable, although in CS patients silent unstable atheroscle-
rosis cannot be excluded as this is often an unpredictable
outcome of the disease. In the present study CS patients
were slightly less obese than those in MetS group and the
lag time correlated inversely to BMI. This differs from other
publications where a positive correlation between TFPI and
BMI was found in obese patients [29]. As it has been pre-
viously reported [9, 25], we also found increased protein S
and C levels in CS patients. Since thrombomodulin was not
used in the TG assay we performed, it is unlikely that these
proteins could have any influence on our results.

PT was slightly prolonged in both CS and MetS patients
compared to healthy individuals, fitting with the results
from the TG assay. Although the difference in the lag
phase between hypercortisolic and MetS patients was not
seen in the PT values. This would be expected as the
influence of inhibitors would be better demonstrated using
small amounts of tissue factor (TF) as trigger (as used in
TG) compared with the much higher concentrations used in
the PT assays, masking the effect of inhibitors [30]. In line
with our findings, increased PT values were reported in two

Table 3 Parameters of thrombin generation and other coagulation markers in CS patients and control groups

Normal CS patients MetS patients HC p value
values
Global CS versus CS versus  MetS versus
MetS HC HC
Lag time (min) NA 3.7 (3.8-9.3) 2.3 (1.34) 6.4 (3.7-10.3) <0.0001 <0.0001 <0.0001 <0.0001
Peak thrombin  NA 313 (96-456) 314 (78-519) 41 (12-184) <0.0001 NS <0.0001 <0.0001
(nM)
ETP (nM'min) NA 1454 (1022-2364) 1703 (454-5870) 739 (325-1090) <0.0001 NS <0.0001 <0.0001
PT (%) 70-100 102 (70-149) 97 (73-122) 87 (71-102) <0.0001 NS <0.0001 <0.0001
PTT(s) 24.4-36.5 24 (17-30) 28 (22-39) 29 (25-36) <0.0001 <0.0001 <0.0001 NS
FVII (%) 60-160 180 (113-327) 137 (83-270) 125 (80-160) <0.0001 <0.0001 <0.0001 NS
Fibrinogen 150450 353 (80-686) 316 (180-558) 340 (185-454) NS NS NS NS
(mg/dl)
AT (%) 80-120 118 (98-149) 102 (92-119) 90 (64-114) <0.0001 <0.0001 <0.0001 NS
PS (%) 70-130 130 (82-271) 108 (71-143) 94 (56-154) <0.0001 <0.0001 <0.0001 NS
PC (%) 80-120 138 (97-263) 107 (52-193) 93 (9-168) <0.0001 <0.0001 <0.0001 NS

Values are expressed as median (min—-max)

CS Cushing Syndrome, MetS metabolic syndrome, HC healthy controls, ETP endogenous thrombin potential, PT prothrombin time, PTT partial
thromboplastin time, FVIII factor VIII, AT Antithrombin, PS protein S, PC protein C
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Table 4 Coagulation parameters in all participants stratified for the
presence of obesity, hypertension and diabetes

Obesity 4
Yes (n = 26) No (n = 62)
Lag time (min) 3(1.34.7) 4.4 (2-10.3) 0.0005

Peak (nM) 317 (78-520) 182 (12-456) 0.0003
ETP (nM'min) 1,550 (454-5,870) 1,166 (325-2,364)  0.0006
PT (%) 99 (80-149) 96 (70-147) 0.04
Hypertension p
Yes (n = 53) No (n = 35)
Peak (nM) 306 (15-514) 78 (12-520) 0.0008
ETP (nM-min) 964 (325-2,493) 1,466 (342-5,870)  0.004
FVIII (%) 126 (70-314) 151 (83-327) 0.001
Diabetes p
Yes (n = 24) No (n = 64)
Lag time (min) 2.7 (1.3-9.3) 4.2 (2-10.3) 0.0002
Peak (nM) 321 (78-520) 170 (12-514) 0.0005
ETP (nM'min) 1,554 (454-5,870) 1,191 (325-2,583) 0.007
PT (%) 103 (70-149) 96 (71-147) 0.009

Values are expressed as median (min—max)

ETP endogenous thrombin potential, FVIII factor VIII, PT pro-
thrombin time

previous studies in CS patients that also showed no cor-
relation with hormonal parameters [24, 31]. In another
paper [32], diabetic and obese patients were shown to have
a prolonged PT compared to non-diabetic and non-obese
ones, suggesting that in CS this clotting index is rather
associated to metabolic disorders than to hypercortisolism.

The slightly shortened PTT seen in CS patients com-
pared to healthy individuals, and between CS and MetS
patients probably reflects significantly higher levels of
FVIII found in our study. Casonato et al. [33] reported a
significant correlation between PTT and FVIII in CS
patients. Additionally, as described elsewhere, a correlation
of both PTT and FVIII with hormonal parameters has been
observed [24, 31]. Recent data in general population report
a linear relationship between FVIII level and risk of
thrombosis where for FVIII levels >150 % there is a 4-fold
increased risk of VTE [34, 35]. In CS this VTE risk is
thought to be even higher [20, 25, 36]. We believe that the
present finding of a prevalence of 15 % VTE is higher than
previously reported [36] due to our present inclusion of
only those CS patients in whom TG analysis was per-
formed. In the light of the small number of CS patients, no
further evaluation was made between patients with VTE
and those without such event. On the other hand, TG
analysis between patients with ectopic ACTH-secretion CS

and those with either pituitary- or adrenal- dependent CS
did not differ significantly (data not shown).

One limit of our study is the small number of partici-
pants. Nevertheless, the small (less than 10 % for all read-
out parameters) intra- and inter-assay variabilities observed
makes our data reproducible and consistent with that pre-
viously reported in the literature [37]. Other limits are that
TFPI was not determined and the lack of previous papers
focused on in vitro TG in CS which makes difficult the
interpretation of obtained results.

In summary we confirm that in CS a prothrombotic state
exists not only on the basis of single coagulation markers
and conventional clotting tests but also of TG. Hyperco-
agulability is also present in patients with MetS, explaining
in part the deleterious effects on vasculature and haemo-
static system of long-standing metabolic disorders that
persist in CS even when remission is achieved. In CS the
effect of endogenous physiologic anticoagulants on the
initiation phase of TG would reflect a kind of protective
mechanism apparently not able to overcome the global
prothrombotic state. This finding is rather hypothesis gen-
erating that do not allow us do draw definite conclusion and
thus we can say that classical clotting indices still remain
relevant in the daily clinical practice until further studies
on in vitro TG are not available [38]. In CS, thrombopro-
phylaxis should be considered when concomitant pro-
thrombotic risk factors are present, although whether the
risk of a latent hypocoagulable state exists must be further
investigated.
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