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Abstract

Background: Several fatal medical complications have been associated with alcohol withdrawal, such as seizure,
cardiac arrhythmia, and takotsubo cardiomyopathy. However, there have been no reports on hypovolemic shock
during alcohol withdrawal, although two physical signs of alcohol withdrawal, i.e., diaphoresis and fever, can lead to
hypovolemia and its medical consequences.

Case presentation: We describe a patient with alcohol use disorder who exhibited hypovolemic shock and its
associated acute renal failure during alcohol withdrawal with severe diaphoresis and fever even though he had
consumed almost the full amount of food he was offered. Given his excessive diaphoresis and fever that were
related to alcohol withdrawal, his water intake was insufficient. Infusion with extracellular fluid resolved all these
medical issues.

Conclusions: The increased adrenergic activity associated with alcohol withdrawal might substantially increase a
patient’s water-intake requirement through diaphoresis and fever and may cause severe hypovolemia and its
associated medical complications.
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Background
A population-based register study including all patients
admitted to the hospital who had been diagnosed with
alcohol use disorder found that their life expectancy was
24–28 years shorter than that of the general population
[1]. Causes of their premature death mainly involved
alcohol-related organ damage, including the liver, car-
diovascular system, and respiratory organs [2]. However,
their medical complications were not limited to these
conditions typical of long-term alcohol abuse. Indeed,
several other critical conditions are associated with alco-
hol withdrawal syndrome, or delirium tremens, which
occurs when alcohol is acutely withdrawn after

persistent long-term intake. These conditions include
seizures [3], arrhythmias [3], takotsubo cardiomyopathy
[4], and hyperthermia [3], all of which add another risk
of fatality for patients with alcohol use disorder. Mecha-
nisms underlying these conditions involve a state of cen-
tral nervous system arousal and increased adrenergic
activity due to high NMDA (N-methyl-D-aspartate) level
and low GABA (gamma aminobutyric acid) activity dur-
ing alcohol withdrawal [5], for which the symptoms also
include diaphoresis, hyperthermia, tremor, nausea, hallu-
cinations or illusions, psychomotor agitation, insomnia,
and anxiety [3]. In particular, both diaphoresis and fever
increase the water intake requirement [6–8], which, in
some cases, might lead to hypovolemia and its medical
consequences [9]. To our knowledge, however, there are
no previous reports pertaining to such hypovolemia-
associated consequences. Here we describe a patient
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with alcohol withdrawal syndrome who presented with
excessive diaphoresis and high fever, both of which led
to hypovolemic shock and its related medical condition,
i.e., acute renal failure, even though he had consumed al-
most all the food he was offered.

Case presentation
A 52-year-old man with a ~ 20-year history of alcohol
use disorder was admitted to our emergency room with
hematemesis due to the rupture of esophageal varices
and subsequent hypotension. Although he had been con-
suming an average of 1.5 L of wine a day, which is the
equivalent of 180 g of alcohol, he was unable to control
his alcohol use disorder despite repeated warnings from
his doctor and his family members. His medical history
included alcohol-related medical conditions, i.e., Child-
Pugh B liver cirrhosis and esophageal varices, as well as
unstable angina, which required coronary artery bypass
grafting 7 years ago. His family members had no history

of alcohol use disorder. At the emergency room, his sys-
tolic blood pressure was as low as 70mmHg and his
hemoglobin level was 7.5 g/dl (normal range for men:
13.7–16.8) (Table 1). An emergency endoscopic variceal
ligation was conducted, which stopped his hematemesis.
In addition, he immediately received a transfusion of 4
units of packed red cells. As a consequence, blood pres-
sure rose to 96/63 mmHg, and he was given infusion
therapy and was on nothing-by-mouth status until the
fourth hospital day, when his hemostasis was confirmed
by esophagogastroduodenoscopy. He was then given the
standard therapeutic diet for liver disease (1500-kcal
meal containing 1250 ml of water), which he consumed
almost completely (Table 1). In addition, although the
exact amount of his water intake was not recorded, he
kept drinking water during hospitalization—at least
when taking medication three times a day. His pre-
scribed medications included aspirin, nicorandil (a vaso-
dilator), esomeprazole (proton pump inhibitor),

Table 1 The patient’s vital signs and laboratory data during alcohol withdrawal

Hospital
day

2 3 4 5 6 7 8 9

Alcohol withdrawal syndrome none none none mild severe severe severe mild mild

Vital signs Blood pressure (mmHg) 96/63 122/
73

128/
77

126/
82

150/
97

115/48 75/48 105/
62

126/
79

Pulse rate (beats/min) 94 83 84 119 118 101 115 81 83

Body temperature (°C) 36.7 36.4 36.3 36.6 36.6 38.9 37.5 38.6 37.3

In/Out Oral food intake (%) 0% 0% 0% 33% 100% 90% 83% 75% 88%

Infusion (ml) 3750 2100 1600 1100 1000 0 2500 2500 1000

Urine output (ml) 1800 1900 2000 940 1200 NA NA NA NA

Diaphoresis none none none none mild severe severe none None

Bio-chemical
tests

Albumin (mg/dl: normal range 4.1–5.1) 3.2 2.8 3.1 3.2 2.9 2.8

Total Bilirubin (mg/dl: normal range 0.4–1.5) 3.0 2.8 3.2 3.4 2.8 2.5

Prothrombin Time (%, normal range 70–130) 69.1 84.7 78.3 70.5 83.4 71.7

Ammonia (μmol/L: normal range < 75) 61 76 72 52 65

Sodium (mmol/L: normal range 138–145) 140 137 133 135 139 136

Chloride (mmol/L: normal range 101–108) 109 107 103 103 107 106

Potassium (mmol/L: normal range 3.6–4.8) 4.1 3.9 3.6 4.2 3.8 4.0

Glucose (mg/dl: normal range 73–109) 250 121 130 196 108 134

Creatinine (mg/dl: normal range 0.7–1.1) 0.74 0.68 0.59 3.43 1.23 0.85

Blood urea nitrogen (mg/dl: normal range 8–20) 48.1 16.1 6.9 40.4 29.7 13.2

Creatine phosphokinase (IU/L: normal range 59–
248)

56 27 34 1211 425 130

Blood count White blood cells (per μl: normal range 3300–
8600)

7300 6700 7700 17,900 15,100 8300

Hemoglobin (g/dl: normal range 13.7–16.8) 7.5 8.9 10.4 9.5 9.4 9.2

Platelet (× 104: normal range 15.8–34.8) 6.0 6.4 9.5 29.7 30.0 28.4

Urine specific gravity
(normal range 1.0–1.03)

1.03

Note. NA Not assessed
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magnesium oxide (a laxative), and hypotensive drugs,
i.e., telmisartan (an angiotensin II receptor antagonist)
and bisoprolol fumarate (a beta blocker), all of which he
had taken since he received coronary artery bypass graft-
ing 7 years ago.

Alcohol withdrawal syndrome
The patient was fully conscious until the fourth hospital
day, when he showed sinus tachycardia with a pulse rate
of 119 beats/min and complained of insomnia, which re-
quired the administration of 1 mg eszopiclone, a benzo-
diazepine receptor agonist. The following day (the fifth
hospital day), his symptoms of alcohol withdrawal syn-
drome worsened and presented with other typical signs,
including physical signs, i.e., tremor, severe diaphoresis,
and tachycardia, as well as mental signs, i.e., mildly im-
paired consciousness evaluated using the Glasgow Coma
Scale (score of 12) (E4V3M5), visual and auditory hallu-
cinations such as a police car and its siren sounds, illu-
sions such as a ceiling that is moving, and agitated,
restless, and violent behaviors. His delirium-associated
behaviors were extremely dangerous: he attempted to
break windows although a group of staff stopped him
from doing so when he thought his mother was kid-
napped and he had to help her. He was prescribed a
total of 15 mg olanzapine (10 mg injection and 5mg oral
tablet), an antipsychotic, which effectively calmed him.
In the early morning of the following day (the sixth hos-
pital day), however, he overused his nitroglycerin oral
spray without permission, which he secretly possessed
for his unstable angina, when he impulsively had a sui-
cidal ideation. The overuse of nitroglycerin caused his
blood pressure to drop to 75/45 mmHg, which rose
again to 115/48 in an hour without any intervention. He
was then transferred to our neuropsychiatric unit, where
he remained disoriented, restless, and agitated with hal-
lucinations, and presented with tremor and substantial
diaphoresis. Because he consumed almost all the meals
he was offered and his behaviors were violent, we did
not administer infusion therapy for fear of requiring
physical restraint. Although he was deprived of his nitro-
glycerin, his blood pressure gradually dropped again in
the afternoon, down to 86/55 mmHg in the evening. Be-
cause of his hypotension, we refrained from administer-
ing several types of psychotropic drugs, and he was
prescribed only 5 mg oral olanzapine (an antipsychotic)
for his alcohol withdrawal syndrome along with bisopro-
lol fumarate (a beta blocker), which had been prescribed
for his unstable angina and is considered effective for
tachycardia associated with alcohol withdrawal syn-
drome [10]. He, however, remained restless and kept
moving around the unit without sleeping or resting. On
the evening of the same day (5 p.m. on the sixth hospital
day), his body temperature rose to 38.9 °C, which was

36.4 °C at 10 a.m. and 37.1 °C at 1 p.m. Oral acetamino-
phen (400 mg) was used to manage his fever, which
dropped down to 36.9 °C in 3 hours. He revealed no re-
markable physical signs of infection, such as cough, spu-
tum, headache, fatigue, arthritis, or abdominal pain.
Negative results were found for both the white blood cell
count in urine and the blood culture test. His fever
lasted for 4 consecutive days and resolved without anti-
biotic administration, as the alcohol withdrawal syn-
drome subsided, and thus his fever was attributed to the
alcohol withdrawal syndrome itself [3].

Hypovolemia and its associated conditions
In the morning of the following day (the seventh hos-
pital day), his blood pressure further dropped to 75/48
mmHg with sinus tachycardia with a pulse rate of 115
beats/min while he was restlessly moving around with
substantial diaphoresis. He insisted that a patient in the
unit was his close relative, and he spoke with for a long
time, although the person was in fact a stranger to him.
His laboratory data (Table 1) showed that he had acute
renal failure with a creatinine level of 3.43 mg/dl, which
had been 0.59 mg/dl 3 days earlier, and a blood urea ni-
trogen level of 40.4 mg/dl, which was low at 6.9 mg/dl 3
days earlier. Retrospectively, the patient’s hypotension
since the afternoon of the sixth hospital day could not
be attributed to overuse of nitroglycerin because the
half-life of nitroglycerin oral spray is only ~ 40 min
(https://www.rxlist.com/nitrolingual-pumpspray-drug.
htm#description). The fact that his hypotension after the
overuse improved in an hour without any intervention
supports this view. Also, his hypotension is not consid-
ered to be caused by hypotensive drugs, i.e., telmisartan
and bisoprolol fumarate, because he had taken them for
7 years without any side effects. A gradual decline in
fluid infusion after admission is unable to explain his
hypovolemia because it was replaced by his oral food in-
take and he had consumed almost the full amount of
food he was offered when his alcohol withdrawal syn-
drome was severe (from the fifth to seventh hospital
day) and when his hypovolemic shock was observed on
the seventh hospital day (Table 1). Although urine out-
put was unable to be measured from the six hospital day
due to psychiatric symptoms associated with alcohol
withdrawal syndrome, the amount of his total urine out-
put on the fifth hospital day was 1000ml, suggesting
fluid control was well managed at least until the fifth
hospital day. Similarly, it is difficult to attribute his
hypovolemia only to his fever because his fever on the
sixth hospital day only lasted several hours before his
hypovolemic shock occurred on the morning of the fol-
lowing day (the seventh hospital day). These data sug-
gested that hypovolemia due to excessive diaphoresis
and high fever was the mechanism underlying these
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medical conditions, i.e., hypotension and acute renal fail-
ure. Elevated levels of albumin and hemoglobin on the
fourth and seventh hospital days were also indicative of
hypovolemia, along with the urine specific gravity of
1.030, which is the upper limit of its normal range. Ele-
vated level of white blood cell count on the seventh hos-
pital day was most likely caused by physical stress with
regard to hypovolemic shock as well as fever [11]. Delir-
ium was considered to be a result of alcohol withdrawal
syndrome because other potential factors associated with
delirium were ruled out: his serum levels of ammonia
and sodium remained normal, and serum glucose was
above the lower limit of the normal range (Table 1), sug-
gesting the absence of hepatic encephalopathy, hypona-
tremia, or hypoglycemia. Likewise, a possibility that
hypovolemia and its medical consequences themselves
might have caused delirium can be ruled out because his
alcohol withdrawal syndrome started with insomnia and
tachycardia on the fourth hospital day, when no hypo-
volemia or renal failure were observed (Table 1). No
neurological findings were revealed except for tremor, a
hallmark of alcohol withdrawal syndrome, suggesting
that no brain damage had occurred, which can also
cause delirium. In particular, no signs of Wernicke en-
cephalopathy were found, e.g., ophthalmoplegia, nystag-
mus, or ataxia, which results from vitamin B-1
deficiency mainly due to alcohol use disorder. It was
considered possible that his acute renal failure was
caused by rhabdomyolysis, but this was not the case for
this patient because his elevation of creatine phosphoki-
nase was 1211 IU/L (Table 1), which is less than 10
times the upper limit of the normal range (248 IU/L ×
10, or 2480 IU/L), a standard criterion for rhabdomyoly-
sis [12]. In addition, the prompt resolution of the acute
renal failure contradicts the relatively long duration of
renal failure caused by rhabdomyolysis, the resolution of
which takes an average of 11 days (7–17) [13].

Infusion therapy with extracellular fluid
Considering hypovolemia as the cause underlying the
patient’s medical complications, infusion therapy of
extracellular fluid (2500 ml/day) was administered on
the seventh day of hospitalization (Table 1). A
hypotensive drug, telmisartan, was discontinued. Regard-
ing treatment for alcohol withdrawal syndrome, 2 mg
lorazepam was injected immediately, which was followed
by 3 mg/day of oral lorazepam therapy for a week (from
the seventh to ninth hospital day) and a reduced amount
of 1.5 mg/day from the tenth hospital day. Regarding
antipsychotic medications, 5 mg oral olanzapine was ad-
ministered until the eighth hospital day. The patient’s
hypovolemia, hypotension, and acute renal failure as well
as symptoms related to alcohol withdrawal syndrome
were greatly improved with these interventions, and he

experienced only mild disorientation. His score on the
Japanese version of the Mini-Mental State Examination
(MMSE) on the thirteenth hospital day was 21 of 30,
which was slightly below the cutoff score of 23/24. He
became fully oriented and was discharged from our hos-
pital on hospital day 32. On our advice, he continued to
abstain from drinking and resumed his work 1 month
after discharge from the hospital, when his score on the
MMSE improved to 28. His clinical course, i.e., that an
adequate amount of extracellular fluid infusion therapy
improved all the medical conditions, certified the diag-
nosis of hypovolemia due to excessive diaphoresis and
high fever that were related to alcohol withdrawal.

Conclusions
This case shows that excessive diaphoresis and high
fever associated with alcohol withdrawal syndrome can
cause hypovolemia and its related conditions, i.e.,
hypotension and acute renal failure, even though a pa-
tient may consume almost all their food. Prophylactic
administration of benzodiazepines immediately after ad-
mission should have been conducted and might have
prevented alcohol withdrawal syndrome and these med-
ical consequences. In our opinion, however, this clinical
course might be common, considering the frequent oc-
currence of diaphoresis and fever during alcohol with-
drawal syndrome [3], and some patients even experience
iatrogenic benzodiazepine-associated delirium during al-
cohol withdrawal treatment [14]. In fact, diaphoresis is
included as one of the essential signs for diagnosis of al-
cohol withdrawal syndrome in ICD-10 (International
Classification of Diseases, 10th revision).
Excessive diaphoresis causes substantial water loss and

can lead to fatal hypovolemic shock [6, 7, 9]. Likewise,
fever increases the evaporative water loss through the
skin or from the respiratory tract [15], which contributes
to hypovolemia. Hypovolemia itself can increase heat
storage and reduce one’s ability to tolerate heat stress
[7], which poses a risk for patients with alcohol use dis-
order who often have several alcohol-related medical
complications [2], as was true for the present case. The
need for adequate hydration during alcohol withdrawal
has been stated [3, 5], although this was not mentioned
in the context of diaphoresis but of general care for pa-
tients with alcohol use disorder. In the clinical practice
of psychiatry, however, the close relationship between
diaphoresis and hypovolemia has been described in the
context of neuroleptic malignant syndrome or malignant
catatonia [8, 16], for which the symptoms resemble alco-
hol withdrawal syndrome [17]. Both conditions feature
increased adrenergic activity and exhibit its related med-
ical conditions, e.g., diaphoresis, fever, hyperthermia,
and arrhythmia [3, 18].
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Some limitations must be considered when interpret-
ing the present case. Firstly, we did not record the
amount of the patient’s oral fluid intake. Secondly, the
amount of the patient’s perspiration was unable to be
measured. Measurement of these amounts might have
allowed us to precisely control fluid management. Fi-
nally, a major limitation is that this was just a single case
report. Further cases should be collected to better
understand water-intake requirement during alcohol
withdrawal.
In conclusion, although this is just a case presentation,

our report suggests that increased adrenergic activity
during alcohol withdrawal might in some cases substan-
tially increase the water requirement through excessive
diaphoresis and high fever and may cause severe hypo-
volemia and its medical consequences. Despite severe
psychiatric symptoms, meticulous care for fluid manage-
ment should be taken for patients with alcohol with-
drawal syndrome to reduce the risk of adverse medical
consequences.

Abbreviation
MMSE: Mini-Mental State Examination

Acknowledgements
We thank the patient for his participation in this study.

Authors’ contributions
MF, YS, SK, TT, RO, and SA acquired case data. MF drafted the manuscript. All
authors read and approved the final manuscript.

Funding
The authors state that there is no funding to declare.

Availability of data and materials
All data generated or analysed during this study are included in this
published article.

Declarations

Ethics approval and consent to participate
Written informed consent was obtained from the patient for participating of
this case report. A copy of the written consent is available for review by the
Editor of this journal.

Consent for publication
Written informed consent was obtained from the patient for publication of
this case report. A copy of the written consent is available for review by the
Editor of this journal.

Competing interests
The authors declare that they have no competing interests.

Received: 30 May 2021 Accepted: 26 July 2021

References
1. Westman J, Wahlbeck K, Laursen TM, Gissler M, Nordentoft M, Hällgren J,

et al. Mortality and life expectancy of people with alcohol use disorder in
Denmark, Finland and Sweden. Acta Psychiatr Scand. 2015;131(4):297–306.
https://doi.org/10.1111/acps.12330.

2. Rivas I, Sanvisens A, Bolao F, Fuster D, Tor J, Pujol R, et al. Impact of medical
comorbidity and risk of death in 680 patients with alcohol use alcohol. Clin
Exp Res. 2013;37(S1):E221–7. https://doi.org/10.1111/j.1530-0277.2012.01861.
x.

3. Schuckit MA. Recognition and Management of Withdrawal Delirium
(delirium tremens). N Engl J Med. 2014;371(22):2109–13. https://doi.org/10.1
056/NEJMra1407298.

4. Ishida T, Uchida H, Miyazaki K, Yukawa T, Sugiyama K, Hamabe Y, et al. A
possible role of Takotsubo cardiomyopathy in ventricular fibrillation during
delirium tremens: a case report and literature review. Psychosomatics. 2018;
59:293–7. https://doi.org/10.1016/j.psym.2017.11.008.

5. Dixit D, Endicott J, Burry L, Ramos L, Yeung SYA, Devabhakthuni S, et al.
Management of Acute Alcohol Withdrawal Syndrome in critically ill patients.
Pharmacotherapy. 2016;36(7):797–822. https://doi.org/10.1002/phar.1770.

6. Cohen I, Mitchell D, Seider R, Kahn A, Phillips SF. The effect of water deficit
on body temperature during rugby. S Afr Medical Journal. 1981;60:11–4.

7. Sawka MN, Latzka WA, Matott RP, Montain SJ. Hydration effects on
temperature regulation. Int J Sports Med. 1998;19(Suppl 2):S108–10. https://
doi.org/10.1055/s-2007-971971.

8. Gurerra RJ. Diaphoresis and dehydration during neuroleptic malignant
syndrome: preliminary findings. Psychiatry Res. 1996;64(2):137–45. https://
doi.org/10.1016/0165-1781(96)02871-5.

9. Byard RW, Riches KJ. Dehydration and heat-related death: sweat lodge
syndrome. Am J Forensic Med Pathol. 2005;26(3):236–9. https://doi.org/10.1
097/01.paf.0000163838.92053.fb.

10. Gortney JS, Raub JN, Patel P, Kokoska L, Hannawa M, Argyris A. Alcohol
withdrawal syndrome in medical patients. Cleve Clin J Med. 2016;83(1):67–
79. https://doi.org/10.3949/ccjm.83a.14061.

11. Mank V, Brown K. Leukocytosis. StatPearls [internet]. Treasure Island:
StatPearls Publishing; 2021. https://www.ncbi.nlm.nih.gov/books/
NBK560882/

12. Rawson ES, Clarkson PM, Tarnopolsky MA. Perspectives on exertional
rhabdomyolysis. Sports Med. 2017;47(Suppl 1):S33–49. https://doi.org/10.1
007/s40279-017-0689-z.

13. De Gracia-Nieto AE, Angerri O, Bover J, Salas D, Villamizar JM, Villavicencio
H. Acute renal failure secondary to rhabdomyolysis as a complication of
major urological surgery: the experience of a high-volume urological center.
Med Princ Pract. 2016;25(4):329–35. https://doi.org/10.1159/000445115.

14. Moore PW, Donovan JW, Burkhart KK, Waskin JA, Hieger MA, Adkins AR,
et al. Safety and efficacy of flumazenil for reversal of iatrogenic
benzodiazepine-associated delirium toxicity during treatment of alcohol
withdrawal, a retrospective review at one center. J Med Toxicol. 2014;10(2):
126–32. https://doi.org/10.1007/s13181-014-0391-6.

15. Reithner L. Insensible water loss from the respiratory tract in patients with
fever. Acta Chir Scand. 1981;147(3):163–7.

16. Philbrick KL, Rummans TA. Malignant catatonia. J Neuropsychiatr Clin
Neurosci. 1994;6(1):1–13. https://doi.org/10.1176/jnp.6.1.1.

17. Farooq H, Mohammad T, Farooq A, Mohammad Q. Alcohol withdrawal
mimicking neuroleptic malignant syndrome. Cureus. 2019;11:e4697. https://
doi.org/10.7759/cureus.4697.

18. Funayama M, Takata T, Koreki A, Ogino S, Mimura M. Catatonic stupor in
schizophrenic disorders and subsequent medical complications and
mortality. Psychosomatic Med. 2018;80(4):370–6. https://doi.org/10.1097/PSY.
0000000000000574.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Funayama et al. BMC Psychiatry          (2021) 21:387 Page 5 of 5

https://doi.org/10.1111/acps.12330
https://doi.org/10.1111/j.1530-0277.2012.01861.x
https://doi.org/10.1111/j.1530-0277.2012.01861.x
https://doi.org/10.1056/NEJMra1407298
https://doi.org/10.1056/NEJMra1407298
https://doi.org/10.1016/j.psym.2017.11.008
https://doi.org/10.1002/phar.1770
https://doi.org/10.1055/s-2007-971971
https://doi.org/10.1055/s-2007-971971
https://doi.org/10.1016/0165-1781(96)02871-5
https://doi.org/10.1016/0165-1781(96)02871-5
https://doi.org/10.1097/01.paf.0000163838.92053.fb
https://doi.org/10.1097/01.paf.0000163838.92053.fb
https://doi.org/10.3949/ccjm.83a.14061
https://www.ncbi.nlm.nih.gov/books/NBK560882/
https://www.ncbi.nlm.nih.gov/books/NBK560882/
https://doi.org/10.1007/s40279-017-0689-z
https://doi.org/10.1007/s40279-017-0689-z
https://doi.org/10.1159/000445115
https://doi.org/10.1007/s13181-014-0391-6
https://doi.org/10.1176/jnp.6.1.1
https://doi.org/10.7759/cureus.4697
https://doi.org/10.7759/cureus.4697
https://doi.org/10.1097/PSY.0000000000000574
https://doi.org/10.1097/PSY.0000000000000574

	Abstract
	Background
	Case presentation
	Conclusions

	Background
	Case presentation
	Alcohol withdrawal syndrome
	Hypovolemia and its associated conditions
	Infusion therapy with extracellular fluid

	Conclusions
	Abbreviation
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Declarations
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	References
	Publisher’s Note

