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Abstract
Objective: The aim of this study was to evaluate the prevalence of venous thromboembolism (VTE) in patients included in the European Registry 
on Cushing's syndrome (ERCUSYN), compare their clinical characteristics with those who did not develop VTE and identify risk factors for VTE.
Design: A retrospective observational cohort study.
Methods: Data extraction from the registry was taken on February, 7, 2022. At the time there were 2174 patients diagnosed with Cushing's 
syndrome (CS) and 95 VTEs were reported in the database.
Results: Of 95 VTE events 70 (74%) were in pituitary-dependent CS patients, 12 (12.5%) in adrenal-dependant CS, 10 (10.5%) in ectopic CS, and 
3 (3%) in CS due to other causes. Sex, 24-hour urinary free cortisol (UFC) value at diagnosis, as well as the number of operations remained 
statistically significant predictors of VTE. Of patients who were treated with at least one surgery, 12 (13%) VTE occurred before and 80 (87%) 
after the surgery. Nearly half of these VTEs occurred within six months since the operation (36; 45%). Over half of the centers that reported 
VTE did not routinely anticoagulate CS patients. Anticoagulation schemes varied widely.
Conclusion: Patients with CS have an elevated risk of developing VTE for an extended period of time. From ERCUSYN cohort patients have 
higher risk for VTE if they need multiple surgeries to treat CS, are males and have high UFC values at the diagnosis of CS. Since there is no 
agreement on thromboprohpylaxis, a protocol for VTE prevention that is widely adopted appears to be necessary for patients with CS.
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Significance

This is the largest cohort-based study looking at VTE in Cushing’s syndrome (CS), providing data for VTE events and in
formation on anticoagulation protocols for CS patients. We were also able to prove that in most European endocrine centers 
protocols for thromboprophylaxis are not used on a routine basis and the heterogeneity of prophylaxis is excessively large in 
various centers.

Introduction
Cushing's syndrome (CS) is a rare disease caused by overt ex
posure to glucocorticoids.1 The syndrome can be either exogen
ous or endogenous. Endogenous CS is a result of a pituitary 
adenoma (or, more rarely, an extra-pituitary tumour) produ
cing excessive adrenocorticotropic hormone (ACTH) or an 
adrenocortical tumour secreting excessive cortisol.1

Patients with CS have a higher prevalence of several cardio
vascular disorders, including arterial hypertension and myo
cardial infarction.2 Cardiovascular diseases are the most 
severe complication and the leading cause of death in patients 
with Cushing's disease (CD).3 The UK audit and metanalysis 
of the literature on CD over 50-years in Stroke-on-Trent by 
Clayton et al concluded that overall mortality in CD is double 
that of the general population.4

Cardiovascular risk is further increased by the comorbid
ities associated with CS: diabetes mellitus (DM), adiposity, 
dyslipidaemia, and an impaired coagulation profile.2,4,5 All 
this can lead to a metabolic syndrome.6

Patients with CS also have an increased risk of developing 
venous thromboembolic (VTE) complications.5,7 This is a 
well-recognized risk first reported more than 50 years ago in 
various etiologies, including pituitary and adrenal origin.8–10

It has mainly been reported in the peri-operative period,5,11,12

but there is increasing evidence that the risk is higher before 
the diagnosis of CS and several weeks after either medical or 
surgical treatment of hypercortisolaemia.13

The risk of a thrombotic event (TE) in patients with CS has 
been reported to be up to 10 times higher than that of the gen
eral population.5,14 Stuijver et al. report in their multicentre co
hort study including patients with benign CS, an incidence rate 
of VTE of 14.6%, the risk being higher in pituitary-dependent 
CS during active disease and after pituitary surgery.5

There is no consensus on thromboprophylaxis schedules ei
ther before or after surgery and the thromboprophylaxis pro
tocols vary widely.15,16

The aim of this article is to identify possible risk factors of 
VTE by comparing the characteristics of the patients who ex
perienced VTE and those who did not and to look at the strat
egies adopted to prevent and treat VTE across the centers of 
the European Registry on CS (ERCUSYN). ERCUSYN is the 
largest prospective database existing to date for CS patients.17

It is aimed at gathering data at European Union (EU) level on 
clinical features, diagnostic procedures, and therapeutic strat
egies in CS patients. This ultimately should result in earlier rec
ognition of CS and all its comorbidities, and assist clinicians in 
considering and treating all possible manifestations of the dis
ease, thus improving long-term prognosis.17

Subjects and methods
A retrospective observational cohort study across the 
ERCUSYN database was performed. Data extraction from 

the registry was taken on February, 7, 2022. Additional data 
on the VTE details and center's routine thromboprophylaxis 
protocols were requested for all VTE cases and obtained in 
93% of cases.

The ERCUSYN database provides data on the prevalence of 
VTE, etiology of CS, methods used to treat hypercortisolism, 
and general characteristics of patients diagnosed with CS. 
Specific information on VTE management was collected via 
survey.

At the time of analysis, there were 2174 patients included in the 
ERCUSYN database. The database was created in 2008, but the 
centers could include retrospective data from patients diagnosed 
since January, 1, 2000. Patients registered in the ERCUSYN 
database came from 57 centers in 26 European countries.

A detailed description of the database layout has been pro
vided previously.17

The ERCUSYN study was approved by the ethics commit
tee of the Hospital Sant Pau, Barcelona, Spain, which is the co
ordinating center of the project. In addition, the local ethics 
committee approval was obtained for each participating insti
tution and all patients gave their written or verbal informed 
consent, depending on national legal requirements.

This study has been conducted in accordance with the 
Declaration of Helsinki.

The extract concentrated only on CS patients with VTE 
diagnosis. Patients were included when a “follow-up visit” 
had reported a VTE event. Information concerning sex, age 
at diagnosis, etiology of CS, body mass index (BMI), hyperten
sion, DM, osteoporosis, smoking, cancer diagnosis, clinical 
status of CS, CS treatment option (surgical, medical, both), 
and any cortisol values were analyzed to find any higher risk 
predictors for VTE. The remission status was based on infor
mation included in the “Follow-up visit” section of the data
base. This section contains several biochemical tests, 
including morning serum cortisol, 24-h urinary free cortisol, 
and overnight 1-mg dexamethasone suppression test (DST). 
Centers are asked to provide information on both the value 
of hormone measurement and its diagnostic interpretation, 
that is, “low”, “normal”, “high”, according to whether the 
value is below, within, or above the normal range of the assay 
used in each center.

For controls, ERCUSYN patients without VTE diagnosis 
were used. For all patients, the follow-up time started from 
the date of diagnosis of CS. For non-VTE patients, the follow- 
up was until the last follow-up visit and for VTE-patients until 
the first follow-up visit, where a VTE had been reported.

The next step was reaching out to individual centers that 
had reported a VTE event. Additional information included 
the type of VTE (pulmonary embolism (PE), deep venous 
thrombosis (DVT) or other), number of VTE's per patient, an
ticoagulation details, and antithrombotic stockings usage. 
These centers were also asked about their routine practise 
around anticoagulation in CS patients.
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Statistical analysis
We expressed categorical data as percentages and quantitative 
data as means and standard deviations (SD) (Gaussian distribu
tion) and as median and interquartile range (q25-q75) 
(non-Gaussian distribution). We analyzed data distribution us
ing Shapiro-Wilk test. To compare differences in 24 h urine 
free cortisol levels between different etiologies, Kruskal-Wallis 
test, and Dunn's test with Bonferroni correction as a posthoc 
test were used. To compare differences in 24 h urine-free cortisol 
levels between sexes, Mann-Whitney U-test was used. We used 
Cox regression to calculate Hazard ratios (HR) with 95% confi
dence intervals (95% CI) on univariate analysis. For continuous 
variables, the HR was calculated per unit of measurement. We 
used Cox proportional-hazards model to analyze the impact of 
confounding variables on VTE occurrences in multivariate ana
lysis. Time-dependent Cox regression was done to avoid immor
tal time bias with the second operation time in both univariate 
and multivariate analysis. We calculated HR with 95% CI for 
each variable included in multivariate Cox regression analysis. 
We checked the proportional-hazards assumption using the 
Schoenfield test as well as using the Log minus log [Ln(-Ln(S))] 
plot estimation with log-time scale for the categorical variables 
and quantitative variables binarized from the median.

We obtained Kaplan-Meier survival curve to describe the 
cumulative incidence of VTE by patient sex.

The level of significance was set at P < .05.Statistical ana
lysis was performed using RStudio electronic software, 
Version 2023.03.0 (Boston, MA, USA)).

Results
VTE events were reported by 28 centers from 16 European 
countries (Figure 1).

Characteristics of CS patients diagnosed with VTE
There were 95 VTEs among 2174 CS patients (prevalence of 
4.4%). VTEs were reported starting from the patients’ first 

entry to the registry until ten years after the first follow-up 
visit.

The main characteristics of CS patients with and without 
VTE are summarized in Table 1.

Men had a significantly higher VTE rate compared to wom
en with HR 2.11 (95% CI 1.38–3.22).

Looking at ERCUSYN patients by etiology, the HR 
for VTE was the highest in ectopic ACTH secretion 
(HR 4.65 (95% CI 2.04–10.62)), followed by CD (HR 2.09 
(95% CI 1.16–3.79) as compared to adrenal source of CS.

Cortisol values (midnight serum cortisol, 24-hour urinary 
free cortisol (UFC)) were available for 50 (52.6%) patients, 
of which at the time of the VTE event 23/50 (44.2%) patients 
had “high” cortisol levels, 24/50 (46.2%) had “normal” cor
tisol levels and 3/50 (9.6%) patients had “low” cortisol levels.

For the univariate analysis, UFC was included. VTE patients 
had higher UFC values than CS patients without VTE diagno
sis. The HR of VTE for UFC was 1.06 (95% CI (1.02–1.10)). 
The UFC values were the highest in ectopic ACTH secretion 
(median 2.59 (1.15–6.07) mmol), followed by CD (me
dian.071 (0.42–1.32) mmol) and adrenal CS (median 0.57 
(0.28–1.24) mmol)) (Figure 2). Kruskal-Wallis test revealed 
statistically significant difference between groups (P < .01). 
In posthoc analysis Dunn's test with Bonferroni correction 
showed that UFC values between all three pairs of etiologies 
were statistically significantly different (P < .01). When look
ing at the difference in UFC levels in men and women, men 
had statistically significantly higher UFC values (median 
1.00 (0.51–2.22 mmol) compared to women (median 0.68 
(0.37–1.26) mmol) (P < .01) (Figure 3).

BMIs were similar in CS patients without VTE. The mean 
(±SD) BMI was 30.7 (±6.9) kg/m2 (range 14.8–58.8 kg/m2). 
15/1855 (0.8%) patients were underweight, 434/1855 
(23.4%) had a normal BMI, and 1405/1855 (75.8%) patients 
were either overweight or obese.

In our cohort, the HR of VTE did not differ based on BMI, 
the presence of DM, or smoking habit. On univariate analysis, 

Figure 1. Reported number of VTEs per country.
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the VTE risk was elevated in patients who had been diagnosed 
with hypertension. HR of VTE was 1.71 (1.04–2.80) if hyper
tension was diagnosed (P < .05).

The VTE group had more surgeries than the non-VTE 
group. In the VTE group, 89 (93.7%) had had at least one sur
gery (total number of surgeries per patient ranged from 1 to 5). 

Table 1. Baseline characteristics and univariate Cox regression of VTEa risk factors.

Risk factor Data 
available in

All patientsb Patients without 
VTEb

Patients with 
VTEb

Hazard ratio (95% confidence 
interval) for VTE

P-value

Total number of patients 2174 2079 95
Sex 2166
Female 1707 (78.8) 1645 (79.4) 62 (65.3) 1
Male 459 (21.2) 426 (20.6) 33 (34.7) 2.11 (1.38–3.22) <.01
Age at diagnosis (years) 2169 44.9 (±14.3) 44.8 (±14.3) 46.9 (±14.4) 1.01 (0.999–1.03) .07
24 h urine cortisol (mmol) 1476 0.71 (0.39–1.41) 0.70 (0.39–1.38) 1.07 (0.57–2.12) 1.06 (1.02–1.10) <.01
Etiology 1869
Adrenal 470 (25.1) 457 (52.8) 13 (13.7) 1
Pituitary 1253 (67.0) 1183 (66.7) 70 (73.7) 2.09 (1.16–3.79) <.05
Ectopic ACTH production 114 (6.1) 104 (5.9) 10 (10.5) 4.65 (2.04–10.62) <.01
Other 32 (1.7) 30 (1.7) 2 (2.1) 2.26 (0.51–10.03) .28
BMIc (cm/kg2) 1939 30.7 (±6.9) 30.7 (±6.9) 31.0 (±6.4) 1.01 (0.98–1.04) .63
Diabetes 1915 666 (34.8) 630 (34.6) 36 (38.3) 1.20 (0.79–1.81) .40
Hypertension 2170 1492 (68.8) 1420 (68.3) 72 (78.3) 1.71 (1.04–2.80) <.05
Smoking 1688 558 (33.1) 535 (33.1) 23 (31.9) 0.89 (0.55–1.42) .62
Number of operations 1589
One 1337 (84.1) 1274 (84.9) 63 (70.8) 1
Two or more 252 (15.9) 226 (15.1) 26 (29.2) 2.10 (1.33–3.32) <.01
Outcome of operation 1237
In remission 1065 (86.1) 1015 (86.5) 50 (78.1) 1
Not in remission 172 (13.9) 158 (13.5) 14 (21.9) 1.90 (1.05–3.44) .03

aVTE, venous thromboembolism. 
bNumber (%) of patients for categorical values, mean (±SD) for continuous variables with a Gaussian distribution, median (interquartile range) for continuous 
variables with a non-Gaussian distribution. 
cBMI, Body mass index.

Figure 2. UFC values in different CS etiologies.
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Sixty-three (70.8%) had one surgery, 26 (29.2%) patients had 
two or more operations. The HR for VTE was 2.10 (95% CI 
(1.33–3.32) for patients who had more than one operation on 
univariate analysis.

Sex, age at diagnosis, UFC value at diagnosis, etiology, hyper
tension, and the number of operations were included in multi
variate Cox regression analysis (Table 2). The second 
operation was analyzed as a time-dependent variable to avoid 

immortal time bias. Sex, UFC value at diagnosis, as well as the 
number of operations, remained independent predictors of VTE.

We also specifically analyzed VTE time in relation to sur
gery. We were able to look at the surgery date in relation to 
VTE-positive follow-up visits. From those patients who were 
treated with at least one surgery, 12 VTEs occurred before 
and 80 VTEs after surgery. The timing of the VTE's is shown 
in Figure 4. Fourteen VTE's occurred within 30 days of oper
ation, 18 within 60-days, 24 within 90-days of operation. Of 
note, nearly half of VTE's occurred in the 6 months’ time after 
operation (36; 45%). Overall VTE timings postsurgery are 
shown on a Kaplan-Meier curve for men and women 
(Figure 5).

The mean time from the initial diagnosis of CS to the first 
VTE was 998.7 days (2.73 years). For adrenal CS it was 
881.6 days (2.41 years), for CD 1064.9 days (2.92 years), 
and ectopic ACTH secretion 549.5 days (1.50 years). Only 
one patient had VTE diagnosis before the diagnosis of CS.

When it comes to clinical status at the first follow-up visit 
where VTE was documented, 61/95 (64.2%) were in remis
sion, 27/95 (28.4%) had active hypercortisolism and for 
7/95 (7.4%) the status is unknown. The average duration be
tween the first VTE-positive follow-up visit and the next 
follow-up visit was 3 months.

In the VTE group, there were 7 patients, who were diag
nosed with cancer.

Seven patients died during follow-up, 1 patient died 15 days 
post VTE, 3 died 2 years following VTE diagnosis and three 
patients died 8, 11, and 13 years after VTE diagnosis. For 
the cause of death individual centers were contacted to see 

Figure 3. UFC values by sex.

Table 2. Time-dependent Cox multivariate regression analysis of VTEa risk 
factors.

Hazard rate (95% confidence interval) 
of VTEa on multivariate analysis

P-value

Sex
Female 1
Male 1.92 (1.17–3.13) <.01
Age at diagnosis 1.01 (0.99–1.03) .14
24 h urine free 

cortisol (mmol)
1.06 (1.01–1.11) <.05

Etiology
Adrenal 1
Pituitary 1.53 (0.77–3.05) .23
Ectopic ACTH 

production
2.16 (0.69–6.71) .18

Hypertension 1.13 (0.64–2.00) .66
Number of 

operations
One 1
Two or more 1.97 (1.17–3.34) <.05

aVTE, venous thromboembolism.
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whether any of these events had a relation to the VTE. One pa
tient died of a fatal PE, and an autopsy confirmed DVT for the 
second patient. Three patients died of tumor progression, one 
died of cardiac failure and for one patient the reason for death 
was not documented.

Additional information concerning VTEs requested 
from individual centers
Details on VTEs were available for 84/95 (88.4%) patients.

Altogether there were 105 VTE's. One VTE was diagnosed in 
69/84 (82.1%) patients, 2 VTE's in 9/84 (10.7%), and 3 VTE's 

in 6/84 (7.1%). DVT was diagnosed in 50/105 (47.6%) cases, 
PE in 29/105 (27.6%) cases, other VTE's in 21/105 (20%) cases, 
and PE/DVT with VTE in uncommon locations or together were 
diagnosed in 5/105 (4.8%) cases.

At the time of the VTE, 30.4% were anticoagulated and 69.6% 
were not anticoagulated. Most commonly, low-molecular- 
weight heparin (LMWH) was used (68%), other medications 
used were vitamin-K antagonist (VKA) (24%) and Xa-inhibitor 
8%. Following the VTE 93.4% were anticoagulated, and the 
agent used varied widely: 41% received VKA, 34.6% LMWH, 
21.8% Xa inhibitor, and 2.6% aspirin. Compression stockings 
were used in 50.9% of the VTE cases and they were always 
used together with medical thromboprophylaxis. The duration 
of anticoagulation varied from 2 weeks to lifelong. In 13.7% of 
cases, the duration was three months, in 24.1% the duration 
was 6 months, in 3.2% 12 months and 40% thromboprophylaxis 
was continued lifelong. In 19% of the cases the duration was vari
able suggesting that there was no clear guidance on the duration 
of thromboprophylaxis given or the patient was lost to follow-up.

Centers routine thromboprophylaxis schemes
VTEs were reported by 28 centers of which 26 returned the 
survey. The results are summarized in Table 3.

Looking at the center's routine thromboprophylaxis proto
cols, less than half (12/26, 46.2%) anticoagulated on a routine 
basis. Of the centers that did anticoagulate 1/12 anticoagu
lated only pituitary CS, 3/12 both pituitary and ectopic sour
ces of CS, and 8/12 anticoagulated all CS patients, regardless 
of the etiology.

Anticoagulation schemes varied as far as initiation, dur
ation of thromboprophylaxis, and agent used. Looking at 
the schemes 29.1% anticoagulated perioperatively, 25% after 
confirmation of the diagnosis of CS, and 45.9% only in par
ticular situations: high-risk patients, depending on comorbid
ities, only cancer patients, following VTE or if medical therapy 
for hypercortisolism was started. The duration of routine 
thromboprophylaxis reported by 17 centers also varied 

Figure 4. VTE event time in relation to surgery.

Figure 5. A Kaplan-Meier curve showing the cumulative incidence of 
VTE after the operation.
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widely: 7/17 anticoagulated short-term (until 3 months), 4/17 
long-term (more than three months) and in 6/17 (35.3%) the 
duration was decided individually for each patient.

In 9/12 of the centers LMWH was used, and less frequently 
VKA and Xa inhibitors were used.

Discussion
The evaluation and risk stratification for VTEs of patients 
with CS is key to preventing events, and balancing the risk- 
benefit of anticoagulation in this population.18

Across the ERCUSYN cohort, the prevalence of VTE was 
4.4%. This is comparable, albeit a bit lower to previously pub
lished data. For example, Stuijver et al. showed in a multicentre 
cohort study that the incidence rate for VTE'sin CS patients was 
14.6 per 1000 person-years (37 VTE's per 473 patients (7.8%)) 
and Suarez et al. demonstrated in a single-center retrospective 
study 29 VTE's in 208 CS patients (13.9%).5,7 At the same 
time van Zaane presented in a systematic review a preoperative 
VTE risk varying between 1.9 and 2.5% and postoperative be
tween 0 and 56% for CS patients.14 Of note, despite the preva
lence of VTE, fatality was relatively uncommon, although 
potentially fatal PE's were observed in 27.6% of the cases.

From the ERCUSYN cohort, we demonstrate that 
male-gender, number of operations, and UFC values at diagnosis 
elevate the this for VTE. Males diagnosed with VTE have higher 
UFC values than women. Giraldi et al. also demonstrate that al
though CD is more commonly diagnosed in females, males are di
agnosed at a younger age, and have higher UFC and ACTH 
levels. Also, symptoms of hypercortisolaemia are more severe.19

When looking and people without hypercortisolaemia, the pat
tern is similar. Yoshikawa et al demonstrate that from 
COMMAND VTE registry females have more frequently 
VTEs, but males are younger, more often had prior VTE, and 
had fewer risk factors for VTE20

In the ERCUSYN cohort, we demonstrate that the HR for 
VTE is 2.18 (95 CI 1.38–3.45) when a reoperation is per
formed. To our knowledge, this is the first study emphasizing 
that if reoperating is needed, the risk for VTE rises and there
fore thromboprophylaxis needs to be provided periopera
tively. Not less importantly, the need for repeat surgery 
also reflects a recurrent or refractory disease. Active disease 
per se should be an indication for thromboprophylaxis and 
the surgical procedure further adds-on the already increased 
risk.

From our cohort, it is seen that the risk for VTE is the high
est 3–6 months postoperation. Increased risk for VTE remains 
higher for 10 months postsurgery, declining after that to the 
VTE basal rate.

The high risk for VTE in the postoperative period is related to 
the surgery itself but also to an acute drop in cortisol levels that 
occurs in the postoperative period. This could induce a rebound 
pro-inflammatory response. Similarly, a more aggressive de
crease in patients undergoing bilateral adrenalectomy may be as
sociated with higher and prolonged risk of postoperative VTE.21

We looked VTE's at any timepoint during CS lifespan, but a 
retrospective multicenter study by Stuijver et al. studied the post
operative risk of VTE, defined as risk within 3 months after sur
gery and it was 0% for ACTH-independent and 3.4% for ACTH 
dependent CS.

We were able to demonstrate that hypertension is associ
ated with higher VTE incidence on univariate analysis but 
when included in multivariate Cox regression analysis, 
hypertension was not a significant predictor of VTE. This as
sociation has been studied in previous studies for non-CS pa
tients and in most of these studies it has not been proved that 
hypertension would be an independent risk factor.22,23 In 
contrast, when hypertension was looked at a risk factor 
for VTE after orthopedic surgery, Huang et al. demonstrated 
in a meta-analysis that hypertension may provoke DVT after 
orthopedic surgeries.24

Interestingly, we could not demonstrate that being overweight 
or obese was an additional risk factor, as patients with and with
out a diagnosis of VTE had similar BMI distributions. In both 
groups, more than 3 quarters of patients were either overweight 
or obese.

It is clear that ectopic CS has a higher prevalence of VTE,23

and our study also confirmed it. As ectopic CS is considered a 
malignancy itself, the risk for VTE is significantly higher.

Slightly less than half of the patients had high cortisol lev
els at the time of VTE (44.2%), 46.2% had “normal” corti
sol levels and only 9.6% had “low”. Although these data 
were only available for half of the patients, it suggests that 
the extent of hypercortisolaemia may have a role in the inci
dence of VTE. Nevertheless, more than half of the venous 
thrombotic events occurred when the cortisol levels were ei
ther normal or low. It is in line with previously published 
data and a meta-analysis by Wagner et al.13,25 When we 
were looking at UFC at the time of the diagnosis of CS, CS 
patients diagnosed with VTE had higher values of UFC 
when presenting for the first time compared to CS patients 
without VTE diagnosis.

From our cohort, the VTE's occurred until 10 years after the 
diagnosis of CS. In contrast to hypercortisolaemia, there are 
several risk factors that further elevate the risk and are at least 
partly responsible for those VTEs that occurr long after treat
ing hypercholesterolemia itself. For example, Wagner et al. 
suggest older age (over 70 years), diagnosis of malignancy, 

Table 3. Thromboprophylaxis protocols in ERCUSYN centers with 
VTE-positive cases.

Number of 
patients 

(percentage)

Routine anticoagulation (Total = 26)
YES 12 (46.2%)
NO 14 (53.8%)
Centers that provide thromboprophylaxis (Total = 12)
Etiology
Pituitary source 1 (8.3%)
Pituitary + ectopic 3 (25%)
All 8 (66.7%)
Timing of the thromboprophylaxis (Total = 12)
Perioperatively 4 (29.1%)
After confirmation of hypercortisolaemia 3 (25%)
Particular situationsa 9 (49.5%)
Duration (Reported by 17 centers)
Short-term (up to 3 months) 7 (41.2%)
Long-term (over 3 months) 4 (23.5%)
Individual 6 (35.3%)
Agent used (Total = 12)
LMWH 9 (75%)
VKA 2 (16.7%)
Xa-inhibitor 1 (8.3%)

aParticular situations: high-risk patients, depending on comorbidities, only 
cancer patients, following VTE, once medical therapy for hypercortisolism 
started.
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and acute infection.13 These factors are VTE risk factors per se 
and there is a possibility that these VTE events occurring long 
after treating hypercortisolaemia are not connected to the per
vious CS diagnosis. Suarez et al. in their Single-Centre retro
spective study also had 13.51% thrombotic events occurring 
more than 3 years postsurgery.7 Both of these studies tried 
to look at risk factors such as age, sex, smoking, DM and 
found no statistically significant correlation. Wagner et al 
also looked at hypertension and estrogen/testosterone usage 
and found no higher risk for VTEs.

There is a considerable debate on how CS patients should 
be anticoagulated as there are no uniformly used thrombo
prophylaxis protocols available. The most recent consensus 
statement by the Pituitary Society also stresses the fact that 
there is no standard practice for preoperative or postoperative 
thromboprophylaxis. The consensus statement recommends 
anticoagulation of patients at risk for VTE, ie, with a history 
of embolism and abnormal coagulation testing, severe pre
operative hypercortisolism, the current use of estrogen or 
oral contraceptives, poor mobility, extended hospital stay, 
high postoperative cortisol levels or cortisol over-replacement 
in patients with adrenal insufficiency.26 In this ERCUSYN 
VTE cohort males, presenting with high UFC values and/or 
needing multiple surgeries were at higher risk for VTE and 
are worth being considered for more intensive anticoagula
tion protocols. In addition to our findings, the risk factors 
highlighted by the consensus statement should be taken into 
account.

When considering anticoagulant therapy, it is also crucial to 
evaluate the risk of bleeding. In a meta-analysis of thrombo
prophylaxis in neurosurgery for brain tumors, the risk was 
slightly elevated but for minor hemorrhages.25,27 In the 
Endo-ERN group Van Haalen et al. suggest that the bleeding 
tendency in CS may be only theoretical, as no increased bleed
ing complications were found in patients with CS undergoing 
laparoscopic adrenalectomy.28 Nevertheless, the risk for po
tential bleeding complications must be carefully balanced for 
each patient when initiating anticoagulation.

When patients were diagnosed with VTE less than half were 
anticoagulated. It may be due to the fact that clinicians do not 
rely on clear guidelines. As these VTEs occurred at any time
point, it is understandable that the patients were not anticoa
gulated, because CS per se is not an indicator of the need for 
lifelong thromboprophylaxis but is crucial during a certain pe
riod. Following the VTE event thromboprophylaxis schemes 
varied widely as far as duration and agent used.

We mapped the thromboprophylaxis protocols that were used 
by ERCUSYN centers that reported VTE events. Similar map
ping has been carried out recently across reference centers of 
the European Reference Network on rare endocrine conditions 
(Endo-ERN) and across the Society for Endocrinology as an 
audit.15,16

We had a very good response rate to our survey (25/28; 
93%), this is the best response rate compared to two other 
similar surveys. The Society for Endocrinology recent audit 
had a response rate of 39% and the Endo-ERN primary survey 
was completed by 78% and the secondary survey by 62%.15,16

Of note, we only surveyed ERCUSYN centers where a VTE 
had been diagnosed on a CS patient.

Across Endo-ERN, routine thromboprophylaxis is per
formed in 74% of centers, followed by the Society for 
Endocrinology centers (48%), and across ERCUSYN 46% 
of the centers provide routine thromboprophylaxis. These 

data together demonstrate the varying standards of care for 
these patients in the different participating centers at present, 
and would appear to justify a prospective study to obtain more 
evidence as to the best management. There is significant room 
for improvement across Europe. The timing of anticoagula
tion and duration were extremely variable in all these3 studies 
showing that there are no uniformly available guidelines on 
anticoagulation that could orientate physicians. It is crucial 
that a new consensus statement would provide a clear protocol 
for thromboprophylaxis. Looking at the agents used for 
thromboprophylaxis, LMWH is the most commonly used. 
This finding is controversial and should be reviewed critically 
as both American Society of Haematology and NICE 
(National Institute for Health and Care Excellence) latest 
guidelines on VTE treatment and thromboprophylaxis recom
mend to use of DOAC (direct oral anticoagulants) as a first 
choice.29,30 Using DOAC rather than LMWH as a thrombo
prophylactic agent is more convenient for the patient and 
has a good cost-effective. Mechanical thromboprophylaxis 
(stockings) was routinely described in 36% of Endo-ERN cen
ters and in 26% of Society for Endocrinology centers. 
Following VTE, 50.9% ERCUSYN centers prescribed com
pression stockings.15,16

A guideline may establish the optimal timing to outweigh 
the risk of bleeding and benefits of thromboprophylaxis.

Limitations and strengths of this study
Limitations
In this study we were able to analyze VTEs reported at follow- 
up visits, therefore, these are not exact VTE dates but refer to a 
short time period during which the VTE occurred.

Although at each follow-up visits, there is a question on 
whether any VTE event occurred since the previous follow-up 
and a thorough data quality control was carried out, we cannot 
exclude the possibility that some of the VTEs were not reported 
and therefore missed, especially in countries where fewer VTEs 
were reported. However, when planning this VTE analysis, a 
specific mail was sent to all participants who were asked to 
complete an additional file with the VTE details.

To study thromboprophylaxis protocols, a questionnaire 
was only sent to those centers where a VTE had been reported. 
Therefore it only gives information about some centers and 
does not mirror the thromboprophylaxis schemes for all 
ERCUSYN centers.

Strengths
This is the largest cohort-based study looking at VTE's in CS 
patients, where we were able to look at 95 VTE cases in detail 
and had a large control-group from patients included in the 
ERCUSYN but not diagnosed with VTE. We were able to 
show new factors elevating the risk for VTE.

Conclusion
We report a high VTE rate in CS patients within ERCUSYN. 
The prevalence of VTE in patients with CS is comparable to 
previous studies performed on smaller cohorts.

From the ERCUSYN cohort, patients have a greater risk for 
VTE if they are male, need multiple surgeries, and/or have high 
UFC at the time of diagnosis of CS.

Most patients were not anticoagulated at the time of the 
event but were put on anticoagulation following VTE.
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There are no uniformly used thromboprophylaxis protocols 
in centers that reported VTEs. Thus, there is an urgent need to 
develop clear guidelines for patients, since only then can physi
cians provide high-quality treatment options for their patients 
and minimize the risk for VTE.

To our knowledge, this is the largest registry-based study to 
date looking at VTE in CS patients.
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