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Background.  –  Although  there  is  a close  relationship  between  cortisol  and  growth  hormone  (GH)  levels,
glucose  intolerance  and  hepatosteatosis,  changes  in GH  and  the  hypothalamo-pituitary-adrenal  (HPA)
axis  were  not  previously  studied  in  prediabetes.  The  main  purpose  of  the  present  study  was to  assess
changes  in  GH  and  HPA  axis  and  their  relationship  with  hepatosteatosis  in prediabetic  patients.
Methods.  –  Forty  prediabetic  patients,  with  body-mass  index  (BMI)  25–35  kg/m2,  and  23  healthy  indi-
viduals,  with  normal  glucose  tolerance  and  similar  age  and  BMI,  were  included.  The  75  g oral  glucose
tolerance  test  and glucagon  stimulation  test  (GST)  were  used.
Results.  –  No significant  differences  were  detected  between  prediabetic  patients  and  healthy  individuals
in  terms  of  insulin-like  growth  factor-1  (IGF-1),  insulin-like  growth  factor-binding  protein-3  (IGFBP-3),
IGF-1/IGFBP3  ratio  or adrenocorticotropic  hormone  (ACTH).  GH  responses  to  GST  did  not  differ  between
groups.  On the  other  hand,  peak  cortisol  and area  under  the  curve  (AUC) (cortisol) response  on GST  were
significantly  lower  in prediabetic  patients.  Both  peak  GH  and  AUC (GH) response  on  GST  correlated  neg-

atively  with  waist  circumference  and  body  weight.  The  degree  of  hepatosteatosis  correlated  negatively
with  peak  cortisol,  GH, AUC (cortisol)  and  AUC  (GH)  response  on GST.
Conclusion.  –  Cortisol  response  to GST is decreased  in  prediabetic  patients,  with  relatively  well  conserved
GH  response.  This  suggests  altered  HPA  axis responsiveness  in  prediabetes,  as  is  known  in diabetes.  Thus,
HPA  axis  changes  in patients  with  diabetes  probably  start  before  the  development  of  diabetes  as  such.

© 2022  Elsevier  Masson  SAS.  All  rights  reserved.
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1. Introduction

Prediabetes is defined by glucose levels between normal and
overtly diabetic [1]. Most diabetic individuals go through a pro-
longed prediabetes phase of about 10 years before overt diabetes
develops [2]. To counteract peripheral insulin resistance, exces-
sive insulin secretion occurs and euglycemia is maintained for a
while. Inevitably, beta-cell function is impaired over time. Insulin
resistance increases serum triglyceride levels and induces hep-
atic gluconeogenesis. Hepatic steatosis, which is mostly associated
with insulin resistance, further aggravates hyperglycemia and

insulin resistance. This vicious circle is thought to contribute to
the transformation from non-alcoholic fatty liver disease (NAFLD)
to non-alcoholic steatohepatitis (NASH) [3].
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Growth hormone (GH) plays an important role in regulat-
ng body composition, strength, aerobic capacity and mood. Most
irculating insulin-like growth factor-1 (IGF-1) originates from
epatocytes, and GH deficiency can lead to hepatosteatosis [4]. IGF-

 levels were found to be significantly lower in patients with NAFLD
5]. Although GH deficiency can lead to hepatosteatosis, the mech-
nism is not yet clear. Low plasma IGF-1 was  associated with the
evelopment of type-2 diabetes and insulin resistance [6,7]. Pre-
ious studies showed that insulin up-regulates mRNA expression
n human hepatocytes, increasing the level of total cellular hep-
tic GH receptors (GHRs). Therefore, insulin resistance associated
ith NAFLD may  play a role in decreased IGF-I levels, by disrupting

he insulin-induced increase in hepatic GHRs [8,9]. On the other
and, GH excess also has detrimental effects on insulin sensitivity,

ue to concomitant increase in free fatty acids under the lipoly-
ic action of GH [10]. Similarly, high IGF-1 levels are associated
ith decreased insulin sensitivity, indicating a U-shaped associ-

tion between serum IGF-1 level and insulin resistance [11]. The
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Table 1
Demographic and biochemical data for prediabetic patients and individuals with
normal glucose tolerance.

Prediabetes
(n = 39)

Normal glucose
tolerance
(n = 22)

P

Age (years) 50 ± 7.6 49.4 ± 7.7 0.791
Gender: F/M (%) 23/16 (58/42%) 13/9 (59/41%) 0.930
Waist circumference (cm) 98.8 ± 8.8 96.7 ± 9.8 0.399
Height (cm) 162.2 ± 7.6 164.2 ± 9.9 0.378
Weight (kg) 79.0 ± 10.1 78.3 ± 11.5 0.813
BMI  (kg/m2) 30 (28-31.9) 28.2 (27-31.2) 0.162
FPG  (mg/dL) 91 ± 9.4 82.9 ± 8.4 0.010
Triglycerides (mg/dL) 174 ± 81 128.4 ± 57.2 0.017
Total Cholesterol (mg/dL) 199 ± 41 188 ± 36.8 0.270
HDL (mg/dL) 43.4 ± 9.1 49.7 ± 10.5 0.017
LDL  (mg/dL) 122 ± 36.9 112.1 ± 30.2 0.384
HbA1C (%) 5.6 ± 0.4 5.7 ± 0.3 0.473
OGTT 0 h (mg/dL) 111 ± 7.3 86.9 ± 6.1 <0.001
OGTT 2 h (mg/dL) 140.1 ± 31.4 108.4 ± 17.6 <0.001
Insulin (�U/mL) 9 (6–12.8) 8.5 (6–11.7) 0.538
HOMA-IR Score 1.9 (1.5–2.7) 1.5 (1.2–2.2) 0.116
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risk of glucose intolerance appears to increase in case of both defi-
ciency and excess of GH or IGF-1, and the relationship between GH,
IGF-1 and glucose intolerance seems to be divergent [12].

Clinical conditions associated with cortisol excess, such as Cush-
ing’s syndrome (CS), result in increased hepatic gluconeogenesis,
which may  lead to hyperglycemia and insulin resistance [13]. Apart
from CS, glucose intolerance and fasting hyperglycemia were found
to be associated with higher plasma cortisol levels in the morning
than in normoglycemic individuals [14,15]. Low-dose adrenocor-
ticotropic hormone (ACTH) stimulation test revealed decreased
cortisol response in female diabetic subjects [16].

Although there is a close relationship between cortisol, GH,
glucose intolerance and hepatosteatosis, the changes in GH and
hypothalamo-pituitary-adrenal (HPA) axes in prediabetes were not
previously studied. The main purpose of this study was to assess
changes in GH and the HPA axis and their relationship with hep-
atosteatosis in prediabetic patients.

2. Materials and methods

2.1. Study design and participants

The study was approved by the local review board (2016/446),
and written informed consent was received from each participant.
Forty prediabetic patients with glucose level < 200 mg/dl on oral
glucose tolerance test (OGTT) performed in the endocrinology clinic
were included. The control group comprised healthy individuals
with similar age and body-mass index (BMI) and normal glucose
tolerance on OGTT. Subjects with uncontrolled hypothyroidism
or hyperthyroidism, diabetes, adrenal disease, history of cancer,
liver disease, history of chronic tuberculosis, diagnosed depres-
sion or any other psychiatric illness, using oral contraceptives or
steroids or any drugs that could affect the HPA or GH axes were
excluded.

Two participants (1 in the prediabetes and 1 in the healthy
group) with low IGF-1 were excluded since they had isolated GH
deficiency on glucagon stimulation test (GST), confirmed on subse-
quent insulin tolerance test. Data of 39 prediabetic patients and 22
healthy individuals were analyzed.

2.2. Procedures

Anthropometric measurements (weight, height and waist cir-
cumference) were obtained in the morning fasting state. Liver
parenchyma echogenicity was graded on hepatic ultrasound as
none or grade 1, 2 or 3 hepatosteatosis [17]. Patients with dif-
fusely increased liver echogenicity and discernible portal vein wall
and diaphragm echogenicity were categorized as grade 1, those
with blurred portal vein echogenicity but appreciable diaphragm
echogenicity as grade 2, and those with no visualization of portal
vein and diaphragm echogenicity as grade 3 [18]. Ultrasonogra-
phy used a Siemens Acuson S3000 ultrasound system and 6C1 HD
transducer.

OGTT with 75 g oral glucose was performed, and fasting insulin
and HbA1c levels were measured. Blood sampling for cortisol,
ACTH, free thyroxine (T4), thyroid stimulating hormone (TSH), GH,
IGF-1 and insulin-like growth factor-binding protein-3 (IGFBP-3)
was performed at 8.00–9.00 a.m. during fasting. GST was  performed
as following; 1 mg  glucagon was applied intramuscularly and sam-
ples were taken for GH and cortisol at 0, 90, 120, 150, 180, 210 and
240 minutes.
In serum samples from patients and healthy volunteers, alanine
aminotransferase (ALT) and cholesterol levels were measured in a
Roche Cobas c702 autoanalyzer using appropriate commercial kits.
Serum LDL-C levels were calculated with the Friedewald formula.
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MI: body mass index; FPG: fasting plasma glucose; HOMA-IR: Homeostatic Model
ssessment of Insulin Resistance; OGTT: oral glucose tolerance test.

omeostatic model assessment of insulin resistance (HOMA-
R) was  calculated as [(fasting blood glucose(mg/dl) × insulin
�U/ml))/405].

Serum sex hormone binding globulin (SHBG), GH,  IGF-1, IGFBP,
ortisol, insulin, free T4 and TSH levels were assessed by elec-
rochemiluminescence immunoassay (ECLIA) on the Roche Cobas
8000 series e602 module using commercial kits.

.3. Statistical analyses

Statistical analyses used SPSS software, version 22. Normal dis-
ribution was assessed visually (histogram, probability plots) and
nalytically (Kolmogorov-Smirnov/Shapiro-Wilk test). Descriptive
nalyses were reported as median and 25–75% interquartile range
IQR) for non-normally distributed and ordinal variables. Propor-
ions for gender and presence of metabolic syndrome were assessed
y cross-tabulation and compared between groups on Chi-square
est. The Mann-Whitney U test was  used to compare non-normally
istributed data and Student t test for normally distributed data.
earson or Spearman correlation analysis was  used according
o data distribution. Multiple groups were compared on 1-way
NOVA, followed by Tukey’s post-hoc test or Kruskal-Wallis test.
he significance threshold was  set at P < 0.05.

. Results

Data of the prediabetic patients and healthy individuals with
ormal glucose tolerance were analyzed. Age, gender, waist cir-
umference, height, weight and BMI  were similar between the two
roups (Table 1). Fasting plasma glucose (FPG), triglyceride level
nd 2nd hour glucose after OGTT were significantly higher and HDL-
holesterol level significantly lower in prediabetic patients. There
ere no significant differences in total or LDL-cholesterol, HbA1c,

nsulin, HOMA-IR score, IGF-1, IGFBP-3, IGF-1/IGFBP3 ratio, ACTH,
HBG or TSH (Table 1).

Basal and peak GH and AUC (GH) responses to GST did not differ
etween the two groups (P = 0.401, P = 0.213, P = 0.081, respec-
ively) (Fig. 1). Basal cortisol did not significantly differ (P = 0.620),
hile peak cortisol and AUC (cortisol) responses to GST were lower in

rediabetic patients (P = 0.001 and P = 0.025, respectively) (Fig. 1).
5 prediabetic patients (90%) and 13 subjects with normal glucose
olerance (59%) had mild hepatosteatosis (grade 1–2) on ultra-
onography (P = 0.01). No patients showed grade 3 hepatosteatosis.
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Fig. 1. Comparison of basal, peak and AUC values of growth hormone (A) and co

Peak cortisol and AUC (cortisol) responses to GST remained sig-
nificantly lower in (59%) after controlling for BMI and presence of
hepatosteatosis (P = 0.033 and P = 0.025, respectively).

Regardless of prediabetes status, IGF-1 did not correlate with
age, HOMA-IR score or glucose level. Both peak GH and AUC (GH)
responses to GST correlated negatively with waist circumference
(rho: −0.257, P < 0.05 and rho: −0.270, P < 0.05, respectively). Basal
and peak GH and AUC (GH) responses to GST correlated nega-
tively with body weight (rho −0.254, −0.419, −0.438 and P < 0.05,
< 0.01, < 0.01 respectively). Peak GH and AUC (GH) responses
to GST were lower in obese (BMI > 30 kg/m2) than overweight
subjects (BMI 25–30 kg/m2) (median (range) 2.30 (0.11–30.4)
and 6.0 (0.41–20.20), P = 0.029; 179.4 (13.5–793.7) and 383.7
(16.4–1707.0), P = 0.021, respectively), and there was  no differ-
ence in basal GH, basal or peak cortisol or AUC (cortisol) response
to GST. There was no correlation between body weight and
IGF-1.

Basal GH levels were significantly higher in participants with-
out hepatosteatosis than those with grade 1 (P = 0.049) or grade
2 (P = 0.046), while mean basal cortisol levels were similar on
post-hoc analysis. Peak serum GH and cortisol did not differ
between subjects without hepatosteatosis and those with grade

1 hepatosteatosis (P = 0.067 and P = 0.051, respectively), but were
significantly higher than in those with grade 2 hepatosteatosis
(P = 0.011 and P = 0.001, respectively). The AUC (GH) value was
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(B) during glucagon stimulation test between prediabetic patients and controls.

igher in the group without hepatosteatosis than in subjects with
rade 1 (P = 0.013) or grade 2 (P = 0.002). The AUC (cortisol) value
id not differ between subjects without hepatosteatosis and those
ith grade 1 hepatosteatosis (P = 0.588), but was significantly
igher than in those with grade 2 hepatosteatosis (P = 0.004).

. Discussion

In the present study, prediabetes was  associated with a
lunted cortisol response to GST and relatively well-conserved GH
esponse. Prediabetic patients showed more frequent (90% vs. 59%)
nd higher-grade hepatosteatosis than subjects with normal glu-
ose tolerance, despite the similarity in age and BMI  between the
wo groups.

It is well known that increased BMI  and waist circumference are
isk factors for prediabetes [19,20]. NAFLD developed in 45.4% and
iabetes in 8% of 6240 prediabetic patients at 5 years’ follow-up,
nd diabetes developed more frequently in those with NAFLD [21].

In the present study, prediabetic patients had similar IGF-1 lev-
lucose tolerance, and there were no correlations between IGF-1
nd glucose levels. In a recent study, IGF-1 levels were found to be
imilar in diabetic and healthy subjects [16].
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Previous studies reported dysregulated GH metabolism in
NAFLD. Hepatic IGF-1 expression, but not GHR, was lower in
patients with NASH than in simple hepatosteatosis [22]. In patients
with HIV and NAFLD, hepatic IGF-1 mRNA was decreased [23].
Other studies reported a negative association between NAFLD
severity and serum IGF-1 and GH [24,25]. Thus, the changes in
GH metabolism may  be due more to hepatosteatosis than predi-
abetes per se. We  attributed the tendency for lower GH levels in
the present study to the presence of hepatosteatosis in prediabetic
patients.

We did not find a significant difference in HbA1c between
prediabetic patients and subjects with normal glucose tolerance.
Recently, in a study of 946 individuals, HbA1C and OGTT were not
in full concordance in the diagnosis of prediabetes and diabetes in
obese and overweight individuals [26].

Both clinical and experimental studies indicate increased cor-
tisol levels in diabetes, related to the duration and complications
of the disease [27–29]. Diabetes is associated with a flattened cir-
cadian cortisol curve, with higher cortisol levels in the evening
and at night, and disturbed cortisol response to stress and recov-
ery from stress [30,31]. Furthermore, cortisol suppression by
dexamethasone is also abolished in diabetes in the absence of
Cushing’s syndrome, and poorly-controlled diabetes is among the
etiologic factors of pseudo-Cushing syndrome [32]. In a retrospec-
tive analysis of 884 obese patients, hypercortisolism (defined by
elevated urinary free cortisol (UFC) and non-suppression on dex-
amethasone suppression test (DST)) was more frequent in case of
impaired glucose homeostasis, including very early stages; how-
ever, there was no such relationship for the other components
of the metabolic syndrome: waist circumference, hypertension or
atherogenic dyslipidemia [33]. In a study by Hepsen et al., mor-
bidly obese individuals were divided into 3 groups: normal glucose
tolerance, prediabetes and type-2 diabetes. Plasma cortisol levels
after DST were highest in diabetics followed by prediabetics and
lowest in normal glucose tolerance. High plasma cortisol response
to DST was reported to be an independent risk factor for type-2 dia-
betes in obese subjects [34]. Moreover, Leibowitz et al. reported a
3.3% prevalence of subclinical Cushing’s syndrome in obese patients
with poorly controlled type-2 diabetes; screening for Cushing’s
syndrome should be considered in these patients [35]. The stress
response is also altered in diabetic patients, making them more
prone to depression [36]. Patients with type-2 diabetes who pre-
sented to an emergency department with severe hypoglycemia
showed impaired cortisol response in 20% of cases, impaired GH
response in 73%, and impairment of both in 7%. Advanced age
and higher BMI  were independently associated with abnormal GH
response [37].

Although there are a number of studies of the effects of
diabetes on the HPA axis, most reporting chronic hypercorti-
solemia, decreased stress responsiveness and disturbed circadian
rhythm, data on prediabetes are very limited. Cortisol secretion,
although normal, was suggested to be inappropriately high given
the enhanced central and peripheral sensitivity to glucocorticoids
in patients with diabetes and prediabetes [38]; however, there were
only 5 prediabetic subjects in that study. Previously, prediabetes
was found to be associated with higher 10–12 a.m. salivary cor-
tisol levels than in healthy subjects, but lower than in diabetic
patients [39]. In a very recent study on a prediabetic rat model,
plasma corticosterone levels were elevated despite similar ACTH
levels in the non-stressful state in prediabetes. In the stressed con-
dition, the rodents showed decreased ACTH and corticosterone
levels. The changes were attributed to the preceding chronic

cortisol elevation. The expression of hippocampal glucocorticoid
and mineralocorticoid receptors was increased in the stressed
prediabetic rats. It was suggested that mineralocorticoid recep-
tor elevation decreased corticotropin-releasing hormone (CRH)
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nhibition, which was  thought to be responsible from the altered
ehavior under stress [40].

In the present study, patients with prediabetes had similar basal
ortisol levels but lower cortisol responses to GST compared to sub-
ects with normal glucose tolerance. This was  the first study to show

 blunted cortisol response to GST in prediabetes. Prediabetes itself
ay  be responsible for this blunted cortisol response, supporting

he findings of the above-mentioned study in prediabetic rats [40].
ur results may  shed light on how impaired glucose metabolism
auses disturbances in the HPA axis not only in severe states but
lso in prediabetes.

The effect of obesity may  be another factor affecting cortisol
esponse to the GST, but we recently showed that obesity was not
ssociated with decreased HPA axis response to the GST in healthy
eople, unlike GH [41]. Furthermore, BMI  and weight were similar
etween groups in the present study.

Higher fasting glucose levels and presumably higher nocturnal
yperglucagonemia may  be factors leading to reduced responsive-
ess to glucagon, changing the glycemic fluctuations. Nocturnal
yperglucagonemia was  suggested to be responsible for increased
lucose levels during the night and morning in diabetic subjects
42]. Obesity and insulin resistance resulted in higher glucagon
evels during both hypoglycemic and hyperglycemic clamp, with
ssociated alterations in autonomic nervous system response [33].
nfortunately, we  did not measure fasting glucagon levels or glu-
ose responses during GST. Other stimulation tests may  be required
o eliminate the effects of variations in glucagon level and tissue
esponse to glucagon in patients with prediabetes. Another study
imitation was that we  used ultrasonography for the evaluation of
epatosteatosis. Being less sensitive, this may  have underestimated
he presence of hepatosteatosis, especially in the control group,
s 90% of prediabetic patients were already diagnosed with either
rade 1 or 2 steatosis.

. Conclusion

Cortisol response to GST is decreased in prediabetic patients,
ith relatively well-conserved GH response. These data suggest

educed HPA axis responsiveness in prediabetes, as seen in dia-
etes. Thus, the changes in the HPA axis in diabetic patients
robably start before the development of diabetes.
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ysa Hacıoğlu, Kursad Unluhizarci and Fahrettin Kelestimur. The
rst draft of the manuscript was written by Ozlem Deveci and
uleyha Karaca and all authors commented on previous versions of
he manuscript. All authors read and approved the final manuscript.

thics approval

This study was  approved by Local Ethics Committee (approval

umber: 2016/446).

The study was  approved by Erciyes University Medical School
thics Committee (approval number: 2016/446) and was per-
ormed in accordance with the ethical standards as laid down in

l Security de ClinicalKey.es por Elsevier en abril 28, 2023. 
©2023. Elsevier Inc. Todos los derechos reservados.



[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

D

O. Deveci et al. 

the 1964 Declaration of Helsinki and its later amendments or com-
parable ethical standards.

Consent

Informed consent was obtained from all individual participants
included in the study.

Disclosure of interest

The authors declare that they have no competing interest.

Acknowledgements

Scientific Research Unit of the Erciyes University supported this
work under the project number TTU-2016-6995.

References

[1] Classification and diagnosis of diabetes. Diabetes Care 2016;39:S13–22 [Epub
2015/12/24. doi: 10.2337/dc16-S005. PubMed PMID: 26696675].

[2] Bertram MY,  Vos T. Quantifying the duration of pre-diabetes. Aust N
Z  J Public Health 2010;34:311–4 [Epub 2010/07/14. doi: 10.1111/j.1753-
6405.2010.00532.x. PubMed PMID: 20618275].

[3] Tilg H, Moschen AR. Evolution of inflammation in nonalcoholic fatty liver dis-
ease: the multiple parallel hits hypothesis. Hepatology 2010;52:1836–46 [Epub
2010/11/03. doi: 10.1002/hep.24001. PubMed PMID: 21038418].

[4] Takano S, Kanzaki S, Sato M,  Kubo T, Seino Y. Effect of growth hormone on
fatty liver in panhypopituitarism. Arch Dis Childhood 1997;76:537–8 [Epub
1997/06/01. doi: 10.1136/adc.76.6.537. PubMed PMID: 9245856; PubMed Cen-
tral PMCID: PMCPmc1717220].

[5] Arturi F, Succurro E, Procopio C, Pedace E, Mannino GC, Lugarà M,  et al. Nonalco-
holic fatty liver disease is associated with low circulating levels of insulin-like
growth factor-I. J Clin Endocrinol Metabol 2011;96:E1640–4 [Epub 2011/08/06.
doi:  10.1210/jc.2011-1227. PubMed PMID: 21816784].

[6] Sandhu MS,  Heald AH, Gibson JM,  Cruickshank JK, Dunger DB, Wareham
NJ.  Circulating concentrations of insulin-like growth factor-I and devel-
opment of glucose intolerance: a prospective observational study. Lancet
2002;359:1740–5 [Epub 2002/06/07. doi: 10.1016/s0140-6736(02)08655-5.
PubMed PMID: 12049864].

[7] Succurro E, Andreozzi F, Marini MA,  Lauro R, Hribal ML,  Perticone F,
et  al. Low plasma insulin-like growth factor-1 levels are associated with
reduced insulin sensitivity and increased insulin secretion in nondiabetic sub-
jects. Nutr Metabol Cardiovasc Dis 2009;19:713–9 [Epub 2009/04/07. doi:
10.1016/j.numecd.2008.12.011. PubMed PMID: 19346116].

[8] Leung KC, Doyle N, Ballesteros M,  Waters MJ,  Ho KK. Insulin regulation of
human hepatic growth hormone receptors: divergent effects on biosynthesis
and surface translocation. J Clin Endocrinol Metabol 2000;85:4712–20
[Epub 2001/01/03. doi: 10.1210/jcem.85.12.7017. PubMed PMID:
11134133].

[9] Stefan N, Kantartzis K, Häring HU. Causes and metabolic consequences of Fatty
liver. Endocr Rev 2008;29:939–60 [Epub 2008/08/30. doi: 10.1210/er.2008-
0009. PubMed PMID: 18723451].

10] Vila G, Jorgensen JOL, Luger A, Stalla GK. Insulin resistance in patients
with acromegaly. Front Endocrinol 2019;10:509 [Epub 2019/08/17. doi:
10.3389/fendo.2019.00509. PubMed PMID: 31417493; PubMed Central
PMCID: PMCPMC6683662].

11] Friedrich N, Thuesen B, Jorgensen T, Juul A, Spielhagen C, Wallaschofksi H,
et  al. The association between IGF-I and insulin resistance: a general popula-
tion study in Danish adults. Diabetes Care 2012;35:768–73 [Epub 2012/03/01.
doi: 10.2337/dc11-1833. PubMed PMID: 22374641; PubMed Central PMCID:
PMCPMC3308317].

12] Niculescu D, Purice M,  Coculescu M.  Insulin-like growth factor-I correlates
more closely than growth hormone with insulin resistance and glucose intoler-
ance in patients with acromegaly. Pituitary 2013;16:168–74 [Epub 2012/05/09.
doi:  10.1007/s11102-012-0396-6. PubMed PMID: 22562529].

13] Rose AJ, Herzig S. Metabolic control through glucocorticoid hormones:
an  update. Mol  Cell Endocrinol 2013;380:65–78 [Epub 2013/03/26. doi:
10.1016/j.mce.2013.03.007. PubMed PMID: 23523966].

14] Praveen EP, Sahoo JP, Kulshreshtha B, Khurana ML,  Gupta N, Dwivedi SN,
et  al. Morning cortisol is lower in obese individuals with normal glucose tol-
erance. Diabetes Metabol Syndr Obesity 2011;4:347–52 [Epub 2011/10/05.
doi: 10.2147/dmso.s23915. PubMed PMID: 21969806; PubMed Central PMCID:
PMCPmc3180524].
15] Reynolds RM,  Walker BR, Syddall HE, Whorwood CB, Wood PJ, Phillips DI.
Elevated plasma cortisol in glucose-intolerant men: differences in responses
to glucose and habituation to venepuncture. J Clin Endocrinol Metabol
2001;86:1149–53 [Epub 2001/03/10. doi: 10.1210/jcem.86.3.7300. PubMed
PMID: 11238500].

[

258

escargado para Lucia Angulo (lu.maru26@gmail.com) en National Library of Health and Socia
Para uso personal exclusivamente. No se permiten otros usos sin autorización. Copyright 
Annales d’Endocrinologie 84 (2023) 254–259

16] Arnetz L, Rajamand Ekberg N, Brismar K, Alvarsson M.  Gender difference
in  adrenal sensitivity to ACTH is abolished in type 2 diabetes. Endocr Con-
nect 2015;4:92–9 [Epub 2015/03/10. doi: 10.1530/ec-15-0003. PubMed PMID:
25750212; PubMed Central PMCID: PMCPmc4401103].

17] Saverymuttu SH, Joseph AE, Maxwell JD. Ultrasound scanning in the detection
of  hepatic fibrosis and steatosis. Br Med  J 1986;292:13–5 [Epub 1986/01/04.
doi: 10.1136/bmj.292.6512.13. PubMed PMID: 3080046; PubMed Central
PMCID: PMCPmc1338970].

18] Ferraioli G, Soares Monteiro LB. Ultrasound-based techniques for the diagnosis
of  liver steatosis. World J Gastroenterol 2019;25:6053–62 [Epub 2019/11/07.
doi: 10.3748/wjg.v25.i40.6053. PubMed PMID: 31686762; PubMed Central
PMCID: PMCPMC6824276].

19] Njeru JW,  Castro MR,  Carta KG, Simon G, Caraballo PJ. Clinical recognition
and management of patients with prediabetes. Endocr Pract 2019;25:545–53
[Epub 2019/03/14. doi: 10.4158/ep-2018-0485. PubMed PMID:
30865535].

20] Quan H, Fang T, Lin L, Lin L, Ou Q, Zhang H, et al. The correlation between
proinsulin, true insulin, proinsulin: true insulin ratio, 25(OH) D3, waist circum-
ference and risk of prediabetes in Hainan Han PLoS adults 2020;15:e0238095
[doi: 10.1371/journal.pone.0238095. PubMed PMID: 32881889].

21] Lee J, Cho YK, Kang YM,  Kim HS, Jung CH, Kim HK, et al. The impact of NAFLD and
waist circumference changes on diabetes development in prediabetes subjects.
PloS One 2019;9:17258 [Epub 2020/09/04. doi: 10.1371/journal.pone.0238095,
10.1038/s41598-019-53947-z. PubMed PMID: 31754157; PubMed Central
PMCID: PMCPmc7470272, Pmc6872574].

22] Rufinatscha K, Ress C, Folie S, Haas S, Salzmann K, Moser P, et al. Metabolic
effects of reduced growth hormone action in fatty liver disease. Hepatol
Int 2018;12:474–81 [Epub 2019/11/23. doi: 10.1038/s41598-019-53947-z,
10.1007/s12072-018-9893-7. PubMed PMID: 30206761].

23] Fourman LT, Stanley TL, Zheng I, Pan CS, Feldpausch MN, Purdy J, et al.
Clinical predictors of liver fibrosis presence and progression in human
immunodeficiency virus-associated nonalcoholic fatty liver disease. Hepa-
tol Int 2021;72:2087–94 [Epub 2018/09/13. doi: 10.1007/s12072-018-9893-7,
10.1093/cid/ciaa382. PubMed PMID: 32270862; PubMed Central PMCID:
PMCPmc6208861].

24] Dichtel LE, Corey KE, Misdraji J, Bredella MA,  Schorr M,  Osganian SA, et al.
The  association between IGF-1 levels and the histologic severity of non-
alcoholic fatty liver disease. Clin Transl Gastroenterol 2017;8:e217 [Epub
2020/04/10. doi: 10.1093/cid/ciaa382, 10.1038/ctg.2016.72. PubMed PMID:
28125073; PubMed Central PMCID: PMCPmc8204775, PMC5288606].

25] Koehler E, Swain J, Sanderson S, Krishnan A, Watt K, Charlton M.
Growth hormone, dehydroepiandrosterone and adiponectin levels in non-
alcoholic steatohepatitis: an endocrine signature for advanced fibrosis in
obese patients. Liver Inter 2012;32:279–86 [Epub 2017/01/27, 2011/11/22.
doi: 10.1038/ctg.2016.72, 10.1111/j.1478-3231.2011.02637.x. PubMed PMID:
22098614].

26] Chatzianagnostou K, Vigna L. Low concordance between HbA1c and OGTT to
diagnose prediabetes and diabetes in overweight or obesity 2019;91:411–6
[doi: 10.1111/cen.14043. PubMed PMID: 31152677].

27] Chiodini I, Di Lembo S, Morelli V, Epaminonda P, Coletti F, Masserini B, et al.
Hypothalamic-pituitary-adrenal activity in type 2 diabetes mellitus: role of
autonomic imbalance. Metabolism 2006;55:1135–40 [Epub 2006/07/15. doi:
10.1016/j.metabol.2006.04.010. PubMed PMID: 16839852].

28] Gumus Balikcioglu P, Balikcioglu M,  Soros A, Chalew S. The 24-hour aver-
age concentration of cortisol is elevated in obese African-American youth
with type 2 diabetes. Clin Endocrinol 2021;35:107933 [Epub 2019/06/04.
doi: 10.1111/cen.14043, 10.1016/j.jdiacomp.2021.107933. PubMed PMID:
33902997; PubMed Central PMCID: PMCPmc8169593].

29] Li S, Liao Y, Wang L, Huang R, Yue J, Xu H,  et al. Dysregulation of
hypothalamo-pituitary-adrenocortical axis in overweight female diabetic
subjects is associated with downregulation of corticosteroid receptors and 11b-
HSD1 in the brain. Hormone Metabol Res 2016;48:178–84 [Epub 2021/04/28,
2015/07/28. doi: 10.1016/j.jdiacomp.2021.107933, 10.1055/s-0035-1555902.
PubMed PMID: 26212138].

30] Carvalho LA, Urbanova L, Hamer M,  Hackett RA, Lazzarino AI, Steptoe A.
Blunted glucocorticoid and mineralocorticoid sensitivity to stress in people
with diabetes. Psychoneuroendocrinology 2015;51:209–18 [Epub 2014/12/03.
doi: 10.1016/j.psyneuen.2014.09.023. PubMed PMID: 25462894; PubMed Cen-
tral PMCID: PMCPmc4275581].

31] Steptoe A, Hackett RA, Lazzarino AI, Bostock S, La Marca R, Carvalho LA, et al.
Disruption of multisystem responses to stress in type 2 diabetes: investigating
the  dynamics of allostatic load. Proc Natl Acad Sci U S A 2014;111:15693–8
[Epub 2014/10/22. doi: 10.1073/pnas.1410401111. PubMed PMID: 25331894;
PubMed Central PMCID: PMCPmc4226108].

32] Nieman LK, Biller BM,  Findling JW,  Newell-Price J, Savage MO,  Stewart PM,
et al. The diagnosis of Cushing’s syndrome: an Endocrine Society Clinical Prac-
tice Guideline. J Clin Endocrinol Metabol 2008;93:1526–40 [Epub 2008/03/13.
doi: 10.1210/jc.2008-0125. PubMed PMID: 18334580; PubMed Central PMCID:
PMCPMC2386281].

33] Muraca E, Ciardullo S. Hypercortisolism and altered glucose homeostasis in
obese patients in the pre-bariatric surgery assessment. Diabetes Metab Res

Rev 2021;37:e3389 [doi: 10.1002/dmrr.3389. PubMed PMID: 32738094].

34] Hepsen S, Sencar E, Sakiz D, Akhanli P, Ucan B, Unsal I, et al. Serum
cortisol level after low dose dexamethasone suppression test may  be pre-
dictive for diabetes mellitus and hypertension presence in obese patients:
a  retrospective study. Diabetes Metabol Res Rev 2020;161:108081 [Epub

l Security de ClinicalKey.es por Elsevier en abril 28, 2023. 
©2023. Elsevier Inc. Todos los derechos reservados.

http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0215
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0215
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0215
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0215
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0215
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0215
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0215
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0215
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0215
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0215
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0215
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0215
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0215
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0215
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0215
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0215
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0215
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0220
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0220
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0220
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0220
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0220
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0220
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0220
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0220
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0220
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0220
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0220
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0220
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0220
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0220
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0220
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0220
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0220
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0220
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0220
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0220
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0220
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0220
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0220
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0220
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0220
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0220
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0225
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0225
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0225
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0225
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0225
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0225
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0225
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0225
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0225
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0225
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0225
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0225
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0225
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0225
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0225
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0225
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0225
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0225
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0225
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0225
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0225
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0225
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0225
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0225
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0225
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0225
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0225
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0225
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0225
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0230
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0230
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0230
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0230
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0230
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0230
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0230
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0230
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0230
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0230
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0230
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0230
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0230
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0230
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0230
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0230
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0230
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0230
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0230
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0230
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0230
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0230
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0230
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0230
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0230
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0230
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0230
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0230
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0230
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0230
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0230
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0230
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0230
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0230
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0230
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0230
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0230
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0235
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0235
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0235
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0235
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0235
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0235
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0235
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0235
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0235
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0235
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0235
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0235
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0235
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0235
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0235
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0235
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0235
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0235
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0235
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0235
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0235
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0235
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0235
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0235
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0235
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0235
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0235
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0235
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0235
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0235
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0235
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0235
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0235
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0235
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0235
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0235
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0235
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0235
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0235
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0235
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0235
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0235
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0235
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0240
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0240
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0240
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0240
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0240
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0240
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0240
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0240
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0240
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0240
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0240
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0240
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0240
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0240
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0240
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0240
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0240
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0240
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0240
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0240
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0240
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0240
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0240
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0240
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0240
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0240
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0240
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0240
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0240
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0240
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0240
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0240
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0240
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0240
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0240
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0240
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0240
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0240
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0240
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0245
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0245
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0245
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0245
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0245
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0245
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0245
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0245
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0245
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0245
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0245
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0245
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0245
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0245
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0245
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0245
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0245
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0245
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0245
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0245
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0245
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0245
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0245
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0245
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0245
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0245
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0245
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0245
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0245
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0245
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0245
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0245
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0245
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0245
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0245
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0245
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0245
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0245
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0245
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0245
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0245
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0245
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0245
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0245
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0245
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0245
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0245
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0245
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0250
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0250
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0250
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0250
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0250
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0250
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0250
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0250
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0250
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0250
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0250
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0250
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0250
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0250
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0250
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0250
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0250
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0250
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0250
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0250
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0250
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0250
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0250
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0250
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0250
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0250
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0250
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0250
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0250
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0250
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0250
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0250
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0250
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0250
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0250
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0250
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0250
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0250
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0250
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0255
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0255
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0255
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0255
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0255
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0255
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0255
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0255
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0255
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0255
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0255
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0255
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0255
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0255
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0255
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0255
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0255
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0255
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0255
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0255
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0255
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0255
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0255
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0255
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0255
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0255
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0260
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0260
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0260
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0260
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0260
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0260
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0260
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0260
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0260
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0260
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0260
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0260
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0260
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0260
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0260
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0260
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0260
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0260
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0260
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0260
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0260
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0260
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0260
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0260
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0260
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0260
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0260
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0260
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0265
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0265
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0265
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0265
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0265
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0265
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0265
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0265
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0265
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0265
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0265
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0265
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0265
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0265
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0265
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0265
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0265
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0265
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0265
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0265
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0265
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0265
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0265
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0265
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0265
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0265
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0265
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0265
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0265
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0265
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0265
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0265
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0265
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0265
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0265
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0265
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0265
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0265
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0265
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0265
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0265
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0265
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0265
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0265
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0265
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0270
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0270
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0270
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0270
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0270
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0270
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0270
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0270
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0270
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0270
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0270
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0270
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0270
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0270
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0270
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0270
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0270
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0270
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0270
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0270
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0270
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0270
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0270
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0270
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0270
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0270
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0270
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0270
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0270
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0270
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0270
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0270
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0270
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0270
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0270
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0270
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0270
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0275
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0275
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0275
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0275
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0275
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0275
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0275
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0275
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0275
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0275
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0275
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0275
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0275
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0275
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0275
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0275
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0275
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0275
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0275
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0275
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0275
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0275
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0275
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0275
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0280
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0280
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0280
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0280
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0280
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0280
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0280
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0280
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0280
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0280
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0280
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0280
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0280
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0280
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0280
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0280
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0280
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0280
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0280
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0280
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0280
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0280
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0280
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0280
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0280
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0280
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0280
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0280
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0280
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0280
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0280
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0280
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0280
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0280
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0280
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0280
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0280
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0280
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0280
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0280
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0280
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0280
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0280
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0280
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0285
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0285
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0285
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0285
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0285
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0285
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0285
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0285
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0285
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0285
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0285
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0285
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0285
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0285
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0285
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0285
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0285
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0285
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0285
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0285
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0285
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0285
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0285
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0285
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0285
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0285
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0285
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0285
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0285
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0285
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0285
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0285
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0285
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0285
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0285
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0285
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0285
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0285
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0285
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0285
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0285
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0290
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0290
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0290
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0290
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0290
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0290
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0290
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0290
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0290
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0290
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0290
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0290
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0290
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0290
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0290
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0290
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0290
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0290
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0290
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0290
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0290
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0290
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0290
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0290
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0290
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0290
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0290
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0290
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0290
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0290
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0290
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0290
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0290
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0290
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0290
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0290
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0290
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0290
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0290
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0295
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0295
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0295
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0295
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0295
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0295
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0295
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0295
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0295
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0295
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0295
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0295
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0295
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0295
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0295
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0295
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0295
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0295
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0295
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0295
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0295
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0295
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0295
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0295
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0295
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0295
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0295
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0295
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0295
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0295
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0295
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0295
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0295
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0300
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0300
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0300
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0300
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0300
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0300
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0300
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0300
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0300
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0300
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0300
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0300
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0300
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0300
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0300
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0300
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0300
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0300
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0300
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0300
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0300
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0300
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0300
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0300
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0300
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0300
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0300
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0300
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0300
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0300
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0305
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0305
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0305
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0305
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0305
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0305
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0305
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0305
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0305
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0305
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0305
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0305
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0305
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0305
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0305
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0305
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0305
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0305
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0305
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0305
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0305
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0305
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0305
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0305
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0305
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0305
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0305
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0305
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0305
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0305
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0310
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0310
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0310
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0310
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0310
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0310
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0310
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0310
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0310
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0310
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0310
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0310
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0310
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0310
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0310
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0310
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0310
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0310
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0310
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0310
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0310
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0310
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0310
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0310
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0310
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0310
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0310
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0310
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0310
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0310
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0310
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0310
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0310
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0310
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0310
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0310
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0310
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0310
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0310
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0310
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0310
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0310
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0310
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0310
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0315
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0315
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0315
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0315
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0315
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0315
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0315
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0315
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0315
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0315
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0315
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0315
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0315
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0315
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0315
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0315
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0315
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0315
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0315
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0315
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0315
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0315
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0315
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0315
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0315
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0315
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0315
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0315
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0315
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0315
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0315
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0315
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0315
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0315
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0315
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0315
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0315
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0315
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0315
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0315
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0315
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0315
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0315
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0315
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0320
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0320
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0320
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0320
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0320
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0320
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0320
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0320
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0320
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0320
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0320
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0320
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0320
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0320
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0320
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0320
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0320
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0320
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0320
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0320
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0320
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0320
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0320
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0320
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0320
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0320
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0320
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0320
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0320
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0320
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0320
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0320
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0320
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0320
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0320
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0320
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0320
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0320
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0325
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0325
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0325
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0325
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0325
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0325
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0325
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0325
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0325
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0325
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0325
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0325
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0325
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0325
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0325
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0325
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0325
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0325
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0325
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0325
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0325
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0325
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0325
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0325
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0325
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0325
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0325
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0325
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0325
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0325
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0325
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0325
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0325
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0325
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0325
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0325
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0325
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0325
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0325
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0325
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0325
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0325
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0325
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0325
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0325
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0325
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0325
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0325
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0330
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0330
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0330
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0330
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0330
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0330
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0330
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0330
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0330
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0330
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0330
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0330
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0330
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0330
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0330
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0330
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0330
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0330
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0330
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0330
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0330
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0330
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0330
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0330
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0330
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0330
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0330
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0330
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0330
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0330
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0330
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0330
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0330
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0330
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0330
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0330
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0330
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0330
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0330
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0330
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0330
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0330
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0330
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0330
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0330
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0330
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0335
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0335
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0335
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0335
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0335
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0335
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0335
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0335
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0335
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0335
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0335
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0335
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0335
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0335
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0335
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0335
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0335
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0335
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0335
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0335
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0335
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0335
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0335
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0335
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0335
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0335
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0335
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0335
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0335
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0335
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0335
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0335
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0335
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0335
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0335
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0335
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0335
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0335
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0335
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0335
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0335
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0335
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0335
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0335
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0335
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0340
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0340
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0340
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0340
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0340
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0340
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0340
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0340
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0340
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0340
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0340
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0340
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0340
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0340
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0340
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0340
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0340
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0340
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0340
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0340
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0340
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0340
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0340
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0340
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0340
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0340
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0340
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0345
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0345
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0345
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0345
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0345
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0345
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0345
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0345
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0345
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0345
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0345
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0345
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0345
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0345
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0345
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0345
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0345
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0345
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0345
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0345
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0345
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0345
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0345
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0345
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0345
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0345
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0345
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0345
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0345
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0345
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0345
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0345
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0345
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0345
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0345
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0345
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0345
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0350
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0350
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0350
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0350
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0350
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0350
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0350
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0350
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0350
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0350
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0350
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0350
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0350
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0350
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0350
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0350
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0350
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0350
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0350
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0350
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0350
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0350
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0350
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0350
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0350
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0350
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0350
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0350
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0350
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0350
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0350
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0350
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0350
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0350
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0350
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0350
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0350
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0350
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0350
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0350
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0350
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0355
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0355
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0355
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0355
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0355
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0355
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0355
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0355
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0355
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0355
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0355
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0355
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0355
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0355
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0355
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0355
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0355
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0355
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0355
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0355
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0355
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0355
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0355
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0355
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0355
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0355
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0355
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0355
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0355
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0355
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0355
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0355
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0355
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0355
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0355
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0355
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0355
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0355
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0355
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0355
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0355
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0355
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0355
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0355
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0355
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0355
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0355
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0355
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0355
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0355
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0355
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0360
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0360
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0360
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0360
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0360
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0360
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0360
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0360
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0360
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0360
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0360
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0360
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0360
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0360
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0360
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0360
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0360
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0360
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0360
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0360
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0360
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0360
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0360
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0360
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0360
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0360
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0360
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0360
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0360
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0360
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0360
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0360
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0360
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0360
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0360
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0360
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0360
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0360
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0360
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0365
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0365
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0365
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0365
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0365
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0365
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0365
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0365
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0365
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0365
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0365
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0365
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0365
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0365
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0365
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0365
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0365
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0365
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0365
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0365
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0365
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0365
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0365
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0365
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0365
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0365
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0365
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0365
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0365
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0365
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0365
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0365
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0365
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0365
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0365
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0365
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0365
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0365
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0365
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0365
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0365
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0365
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0365
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0365
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0365
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0365
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0365
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0365
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0365
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0365
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0365
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0365
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0370
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0370
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0370
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0370
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0370
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0370
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0370
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0370
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0370
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0370
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0370
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0370
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0370
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0370
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0370
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0370
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0370
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0370
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0370
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0370
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0370
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0370
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0370
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0370
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0370
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0370
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0370
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0370
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0370
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0370
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0370
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0370
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0370
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0370
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0370
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0370
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0370
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0370
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0370
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0370
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0370
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0370
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0370
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0370
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0375
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0375
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0375
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0375
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0375
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0375
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0375
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0375
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0375
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0375
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0375
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0375
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0375
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0375
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0375
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0375
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0375
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0375
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0375
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0375
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0375
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0375
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0375
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0375
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0375
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0375
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0375
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0380
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0380
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0380
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0380
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0380
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0380
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0380
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0380
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0380
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0380
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0380
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0380
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0380
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0380
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0380
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0380
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0380
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0380
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0380
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0380
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0380
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0380
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0380
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0380
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0380
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0380
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0380
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0380
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0380
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0380
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0380
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0380
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0380
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0380
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0380
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0380
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0380
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0380
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0380
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0380
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0380
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0380
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0380
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0380
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0380
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0380


[

[

[

[

[

[

[

[42] Basu A, Yadav Y, Carter RE, Basu R. Novel insights into effects of cortisol and

D

O. Deveci et al. 

2020/08/02. doi: 10.1002/dmrr.3389, 10.1016/j.diabres.2020.108081. PubMed
PMID: 32068098].

35] Leibowitz G, Tsur A, Chayen SD, Salameh M,  Raz I, Cerasi E, et al. Pre-
clinical Cushing’s syndrome: an unexpected frequent cause of poor glycaemic
control in obese diabetic patients. Clin Endocrinol 1996;44:717–22 [Epub
2020/02/19, 1996/06/01. doi: 10.1016/j.diabres.2020.108081, 10.1046/j.1365-
2265.1996.737558.x. PubMed PMID: 8759185].

36] Joseph JJ, Golden SH. Cortisol dysregulation: the bidirectional link between
stress, depression, and type 2 diabetes mellitus. Ann N York Acad Sci
2017;1391:20–34 [Epub 2016/10/18. doi: 10.1111/nyas.13217. PubMed PMID:
27750377; PubMed Central PMCID: PMCPmc5334212].

37] Rhyu YA, Jang JY, Park S, An JH, Kim DL, Kim SK, et al. Impaired cortisol and
growth hormone counterregulatory responses among severe hypoglycemic
patients with type 2 diabetes mellitus. Endocrinol Metab 2019;34:187–94 [doi:
10.3803/EnM.201934.2.187. PubMed PMID: 31257746].
38] Andrews RC, Herlihy O, Livingstone DE, Andrew R, Walker BR. Abnormal
cortisol metabolism and tissue sensitivity to cortisol in patients with glu-
cose intolerance. Endocrinol Metabol 2002;87:5587–93 [Epub 2019/07/02.
doi: 10.3803/EnM.201934.2.187. PubMed PMID: 12466357; PubMed Central
PMCID: PMCPmc6599906].

259

escargado para Lucia Angulo (lu.maru26@gmail.com) en National Library of Health and Socia
Para uso personal exclusivamente. No se permiten otros usos sin autorización. Copyright 
Annales d’Endocrinologie 84 (2023) 254–259

39] Salehi M,  Mesgarani A, Karimipour S, Pasha SZ, Kashi Z, Abedian S, et al. Com-
parison of salivary cortisol level in type 2 diabetic patients and pre-diabetics
with healthy people. Open Access Macedonian J Med  Sci 2019;7:2321–7
[Epub 2002/12/06. doi: 10.1210/jc.2002-020048, 10.3889/oamjms.2019.340.
PubMed PMID: 31592281; PubMed Central PMCID: PMCPmc6765085].

40] Mosili P, Mkhize BC, Ngubane P, Sibiya N, Khathi A. The dysregula-
tion of the hypothalamic-pituitary-adrenal axis in diet-induced prediabetic
male Sprague Dawley rats. Nutr Metabol 2020;17:104 [Epub 2019/10/09.
doi: 10.3889/oamjms.2019.340, 10.1186/s12986-020-00532-1. PubMed PMID:
33308255; PubMed Central PMCID: PMCPmc7731754].

41] Akkar I, Karaca Z. The stimulatory effects of glucagon on cortisol and GH secre-
tion  occur independently from FGF-21. Endocrine 2021 [Epub 2020/12/15. doi:
10.1186/s12986-020-00532-1, 10.1007/s12020-021-02829-4. PubMed PMID:
34562190].
glucagon on nocturnal glucose production in type 2 diabetes. Diabetes Metabol
Res Rev 2020;105:e2378–88 [Epub 2020/08/02. doi: 10.1002/dmrr.3389,
10.1210/clinem/dgaa241. PubMed PMID: 32374825; PubMed Central PMCID:
PMCPmc7274493].

l Security de ClinicalKey.es por Elsevier en abril 28, 2023. 
©2023. Elsevier Inc. Todos los derechos reservados.

http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0380
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0380
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0380
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0380
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0380
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0380
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0380
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0385
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0385
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0385
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0385
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0385
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0385
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0385
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0385
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0385
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0385
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0385
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0385
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0385
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0385
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0385
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0385
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0385
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0385
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0385
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0385
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0385
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0385
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0385
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0385
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0385
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0385
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0385
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0385
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0385
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0385
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0385
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0385
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0385
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0385
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0385
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0385
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0385
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0385
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0385
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0385
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0385
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0385
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0385
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0385
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0385
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0390
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0390
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0390
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0390
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0390
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0390
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0390
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0390
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0390
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0390
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0390
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0390
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0390
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0390
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0390
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0390
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0390
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0390
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0390
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0390
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0390
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0390
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0390
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0390
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0390
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0390
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0390
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0390
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0390
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0390
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0390
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0390
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0390
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0390
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0390
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0390
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0395
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0395
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0395
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0395
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0395
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0395
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0395
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0395
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0395
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0395
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0395
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0395
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0395
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0395
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0395
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0395
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0395
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0395
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0395
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0395
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0395
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0395
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0395
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0395
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0395
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0395
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0395
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0395
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0395
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0395
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0395
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0395
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0395
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0395
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0395
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0395
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0395
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0395
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0395
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0395
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0400
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0400
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0400
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0400
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0400
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0400
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0400
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0400
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0400
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0400
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0400
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0400
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0400
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0400
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0400
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0400
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0400
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0400
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0400
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0400
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0400
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0400
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0400
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0400
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0400
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0400
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0400
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0400
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0400
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0400
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0400
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0400
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0400
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0400
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0400
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0400
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0400
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0400
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0400
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0400
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0405
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0405
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0405
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0405
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0405
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0405
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0405
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0405
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0405
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0405
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0405
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0405
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0405
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0405
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0405
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0405
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0405
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0405
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0405
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0405
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0405
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0405
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0405
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0405
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0405
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0405
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0405
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0405
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0405
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0405
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0405
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0405
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0405
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0405
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0405
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0405
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0405
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0405
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0405
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0405
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0405
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0405
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0405
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0405
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0405
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0405
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0405
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0405
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0405
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0405
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0405
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0410
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0410
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0410
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0410
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0410
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0410
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0410
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0410
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0410
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0410
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0410
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0410
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0410
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0410
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0410
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0410
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0410
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0410
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0410
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0410
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0410
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0410
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0410
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0410
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0410
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0410
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0410
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0410
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0410
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0410
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0410
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0410
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0410
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0410
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0410
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0410
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0410
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0410
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0410
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0415
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0415
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0415
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0415
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0415
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0415
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0415
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0415
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0415
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0415
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0415
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0415
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0415
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0415
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0415
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0415
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0415
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0415
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0415
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0415
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0415
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0415
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0415
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0415
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0415
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0415
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0415
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0415
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0415
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0420
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0420
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0420
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0420
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0420
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0420
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0420
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0420
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0420
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0420
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0420
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0420
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0420
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0420
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0420
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0420
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0420
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0420
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0420
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0420
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0420
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0420
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0420
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0420
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0420
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0420
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0420
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0420
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0420
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0420
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0420
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0420
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0420
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0420
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0420
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0420
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0420
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0420
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0420
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0420
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0420
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0420
http://refhub.elsevier.com/S0003-4266(22)00891-5/sbref0420

	Prediabetes and mild hepatosteatosis are associated with blunted cortisol response to glucagon but not to growth hormone
	1 Introduction
	2 Materials and methods
	2.1 Study design and participants
	2.2 Procedures
	2.3 Statistical analyses

	3 Results
	4 Discussion
	5 Conclusion
	Funding
	Authors contribution
	Ethics approval
	Consent
	Disclosure of interest
	Acknowledgements
	References


