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Comparison of coagulation function between adrenocorticotropic hormone indepen-
dent Cushing syndrome and nonfunctional adrenal adenoma and its influence factors
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ABSTRACT Objective : To investigate the coagulation function indicators and identify influence factors of
hypercoagulability in patients with adrenocorticotropic hormone ( ACTH) independent Cushing syndrome
(CS). Methods: In our retrospective study, the electronic medical records system of Peking University
First Hospital was searched for the patients diagnosed with ACTH independent CS on discharge from
January 2014 to June 2019. Nonfunctional adrenal adenoma patients were chosen as control group and
matiched 1 : 1 by body mass index (BMI) , gender, and discharge date. Clinical features and coagulation
function indicators were compared between the two groups. Results: In the study, 171 patients were in-
cluded in each group. Compared with control group, activated partial thromboplastin time ( APTT) , and
prothrombin time (PT) in ACTH independent CS group were significantly lower [ (29.22 +3.39) s vs.
(31.86 £3.63) s, P<0.001; (29.22 £3.39) s vs. (31.86+3.63) s, P<0.001], and both D-
dimer and fibrin degradation products (FDP) levels were significantly higher (P <0.05). Percentage of
APTT levels under the lower limit of reference range in the CS patients was significantly higher than that
in nonfunctional group (21.6% wvs. 3.5% , P <0.001). Percentage of D-dimer levels over the upper
limit of reference range in the CS patients was significantly higher than that in nonfunctional group
(13.5% wvs. 6.6% , P=0.041). There were three patients with deep venous thrombosis and one patient
with pulmonary embolism in CS group, however none was in control group. The area under curve (AUC)
of serum cortisol rthythm (8:00, 16:00 and 24:00) levels was negatively associated with the levels of PT
(r=-0.315, P<0.001) and APTT (r= -0.410, P <0.001), and positively associated with FDP
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(r=0.303, P<0.001) and D-dimer levels (r =0.258, P <0.001). There were no differences in
coagulation function indicators among different histopathologic subgroups (adrenocortical adenoma, adre-
nocortical hyperplasia, oncocytic adenoma, adrenocortical carcinoma). With Logistic regression analysis,
the AUC of cortisol and glycosylated hemoglobin Alc ( HbAlc) levels were independent risk factors for
hypercoagulability in the ACTH independent CS patients (P <0.05). Conclusion: ACTH independent
CS patients were more likely in hypercoagulable state compared with nonfunctional adrenal adenoma,
especially in ACTH independent CS patients with higher levels of cortisol AUC and HbAlc. These pa-
tients should be paid attention to for the hypercoagulability and thrombosis risk.

KEY WORDS Cushing syndrome; Adrenocorticotropic hormone independent; Blood coagulation; Corti-

sol; Glycated hemoglobin
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Table 1 Characteristics of adrenocorticotropic hormone independent CS and nonfunctional adrenal mass groups

R1FLIRE CS 5% LIRICHIRENME B — g bl LR

WAL 2 AT PR L (P 3 <0.05,22 1)

ltems CS (n=171) Nonfunctional adrenal mass (n =171) P value
Male 57 (33.33) 57 (33.33)
Age/years 47.16 £13.80 54.18 +11.15 <0.001
BML/ (kg/m?) 26.0+3.8 26.1+3.7 0.797
Hypertension 139 (81.3) 111 (64.9) 0. 001
Diabetes 59 (34.5) 48 (28.1) 0.200
SBP/mmHg 144.3 +18.8 138.2 £18.0 0.002
DBP/mmHg 88.1+14.8 80.1+12.6 <0.001
HbAlc/% 6.4+1.1 6.4+1.3 0.870
FPG/( mmol/L) 5.8%2.1 5.9+1.8 0.688
Plasma K */(mmol/L) 3.54 +0.44 3.72 £0.34 <0.001
TG/ ( mmol/L) 1.66 +0. 81 1.74 £1.12 0. 454
TCHO/ ( mmol/L) 5.00+1.17 4.57 +0.98 <0.001
LDL-C/ ( mmol/L) 3.04+0.85 2.71 £0.74 <0.001
Neutrophil count/( x 10°/L) 5.26 +2.14 4.01£1.32 <0.001
NLR 3.45(2.44, 5.60) 2.14(1.76, 3.00) <0.001
8:00 serum cortisol/ ( ng/dL) 17.18 (12.53, 24.46) 12.35 (9.72, 16.88) <0.001
16:00 serum cortisol/ ( pg/dL) 13.92 (9.28, 21.62) 6.63 (5.05,9.48) <0.001
2400 serum cortisol/ ( pg/dL) 12.42 (7.07, 19.64) 2.60 (1.76, 4.51) <0.001
Serum cortisol AUC/[ (pg/dL) + h] 341.4 (242.6, 521.1) 188.9 (150.9, 233.2) <0.001
8:00 ACTH/(ng/L) 1.78 (0.99, 5.79) 18.46 (12.30, 26.61) <0.001
16:00 ACTH/ (ng/L) 1.52 (0.99, 4.04) 10.12 (7.31, 16.13) <0.001
24.00 ACTH/ (ng/L) 1.20 (0.99, 2.63) 6.90 (3.86, 11.62) <0.001
24 h urine cortisol/ (ng/24 h) 1034.4 (588.1, 1929.3) 545.4 (413.8, 719.5) <0.001

Results are presented as the x 5, median (interquartile range) or n( % ). Serum cortisol AUC = (level of serum cortisol at 8:00 + level of serum
cortisol at 1600 + level of serum cortisol at 24:00) x8 hours. CS, Cushing syndrome; BMI, body mass index; SBP, systolic blood pressure; DBP,
diastolic blood pressure; HbAlc, glycosylated hemoglobin Alc; FPG, fasting plasma glucose; TG, triglyceride; TCHO, total choleste-rol; LDL-C, low
density lipoprotein cholesterol; NLR, neutrophil-lymphocyte ratio; AUC, area under curve; ACTH, adrenocorticotropic hormone.
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Table 2 Comparison of thrombosis incidence and coagulation function between adrenocorticotropic hormone independent CS and
nonfunctional adrenal mass groups

Items CS (n=171) Nonfunctional adrenal mass (n =171) P value
DVT 3 (1.75) 0 0.082
PE 1 (0.58) 0 0.317
PT/s 10.67 +1.08 10.96 +0. 84 0.008
INR 1.02 +0.10 1.02 0. 10 0.396
APTT/s 29.22 £3.39 31.86 £3.63 <0.001
FIB/(g/L) 2.85+0.61 2.97 £0.58 0.055
D-dimer/ (mg/L) 0.09 (0.05,0.16) 0.07 (0.04,0.11) 0.013
FDP/(mg/L) 1.2 (0.6, 2.0) 0.9 (0.5,1.7) 0.041
TT/s 14.20 £1.51 14.40 £1.06 0.168
Platelet count/( x 10°/L) 231.0+59.4 224.9 £52.7 0.312

Results are presented as the x 5, median (interquartile range) or n(% ). CS, Cushing syndrome; DVT, deep vein thrombosis; PE, pulmonary
embolism; PT, prothrombin time; INR, international normalized ratio; APTT, activated partial thromboplastin time; FIB, fibrinogen; FDP, fibrin degra-

dation products; TT, thrombin time.

2.3 BEMIIREAHICHE bR 5 K BTl AT 1 AH G 1

TE bR CS 41 RN JC ) Re IR 4 i BT A R A
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BT, 45 5 8 7R R AUC 5 PT(r= -0.272,P <
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HbAlc[6.99% +1.53% wvs. 6.27%+0.91% ,P =
0.026] . H Mk 4 g 31 %[ (6.11 +1.89) x 10°/L
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Table 3 Comparison of coagulation function in different histopathologic subgroups of adrenocorticotropic hormone independent CS

Adrenocortical adenoma

Adrenocortical hyperplasia

Oncocytic adenoma Adrenocortical carcinoma

Items (n=82) (n=11) (n=35) (n=5) P
PT/s 10.65 +0.85 10.28 0. 82 10.84 +1.84 10.78 £0.68 0.637
APTT/s 28.90 £3.75 28.63 £2.53 28.62 £3.17 29.18 £1.99 0.972
FIB/(g/L) 2.80 £0.69 2.84 £0.51 2.87 £0.55 2.96 +0.73 0.920
D-dimer/ (mg/L) 0.09 (0.04, 0.15) 0.11 (0.05, 0.28) 0.09 (0.05, 0.20) 0.14 (0.08, 0.31) 0.663
FDP/(mg/L) 1.2 (0.6, 2.0) 1.3 (0.2, 2.4) 1.3 (0.5,2.1) 2.9 (1.5,4.6) 0.151
TT/s 14.32 £1.15 14.33 £2.54 13.62 £2.24 14.38 +1.04 0.266

Results are presented as the x +5, median (interquartile range). Abbreviations as in Table 2.

DU A 7R BE M 2 RE S 41 o4 D2 & R 4L 1L
BAG 22 W8 i (B EE AUC/100 .24 h JR
BJ5iIE/100 HbALe | FRPoRi 40 T4 NLR) A5 2 Py
AR, XHEE L RE S W AR R 2K AT Logistic 1119
b G A, S5 R BN, BIE AUC HbAle 2
BB RRYE CS 8 K AR BE ML I RE S K A 5L fE R [N
E(P<0.05,%4),

F4 T LEMRECS BE R A B IRER W RGN R

Table 4 Risk factors of coagulation dysfunction in
adrenocorticotropic hormone independent CS patients

Risk factors B OR (95% CI)

P value

Serum cortisol AUC 0.488 1.63 (1.09, 2.43) 0.017

24 h urine cortisol -0.027 0.97 (0.92,1.03) 0.315
HbAlc 0.484 1.62 (1.06,2.48)  0.025
Neutrophil count 0.179 1.20 (0.88,1.64)  0.262
NLR -0.041 0.96 (0.80,1.15) 0.664

CS, Cushing syndrome; AUC, area under curve; HbAlc, glycosy-
lated hemoglobin Alc; NLR, neutrophil-lymphocyte ratio.
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