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Programma

Definizione, fisiologia e valutazione

Idratazione nel patologico

Idratazione nel sano
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IDRATAZIONE: definizioni ......

* Definizione fisiologica

* Definizione medica (patologia dipendente)

kg

e Definizione dinamica (equilibrio omeostatico)

* Definizione funzionale nell’atleta (prestazione dipendente)

* Definizione volumetrica (rapporto tra volumi intra ed extra cellulari)
* Definizione vascolare (volemia)

* Definizione chimico analitica (rapporto tra concentrazioni ioniche)

“The condition of having adequate fluid in the body tissues”*

*Guyton And Hall Textbook Of Medical Physiology

B&AIN 0.7 !
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«Adequate fluids»= EQUILIBRIO DEI FLUIDI CORPOREI
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Il bilancio idrico nel «sano»

Assunzione Acqua Perdita Acqua

2.1 Vdi Cibo + Bevande

0.350 I/di

0.350 I/di
0.1-5 I/di

03V E>. el
Glucose + Op~+COjp + Hy0 + ATP \
Regolabile

Feci 0.1 I/di
Introduzione £ Metabolismo _ Uscite
2.1 I/min . 0.3 l/min 08 + 1.5 + 0.1

e 2
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Perspiratio
_ insensibilis
0.7 l/di

~  Sudore

Dipendente da:
* attivita fisica
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Gestire la euidratazione nel sano

Ripristino del bilancio idrico Mantenimento del bilancio idrico

, Frequenza di
Volume ingesto ) _
Ingestione

Carboidrati Proteine [

qguota di
riassorbimento

ECF Volume

SRS Re-idratazione effettiva

ECF Osmolalita

NNNNNNNNNNN

" Evans, Gethin H., et al. "Optimizing the restoration and maintenance of fluid balance after exercise-
ON’ induced dehydration." Journal of Applied Physiology 122.4 (2017): 945-951.
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Stress “fisiologico” della omeostasi idrica

SARBRAIAA

Attivita fisica

Abitudini alimentari

ARE YOU AWARE OF THEIR
INCREASED RISK OF DEHYDRATION?

WHO AT RISK

The EFSA adult recommendal lio s for the dally
w A '... i25|.formen
@ o i m‘w:h;s l:cnmytmu ' 2 L for women
But age-related changes can lead to an increased ri
SI\C ‘‘‘‘‘ l\ ATHLETES  OUTDOO F\ (I» KERS dehydration with conseque leﬂm h alth as dwdl ness.
clima invecchiamento

B
BRAIN «o0 ONl

Chronic Diseases Association onus




Le alterazioni nel soggetto sano

IPOIDRATAZIONE
* Acuta per sudorazione
* Cronica per deficit intake

Prevalenza negli sportivi-> 50%-100% (Noakes, 2015 )

STATO DI EUIDRATAZIONE Prevalenza nella popolazione sana 0,5 -2%; (Stookey, 2005)
IN=OUT Prevalenza nella geriatria 16-30% (Vivanti et al., 2008)

Prevalenza negli sportivi - EAH: 0,1%-5% (carter 2008 Hew-Butier 7, 2017)

Prevalenza in gravidanza — 1%

B
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Valutazione dello stato di idratazione

GoAL MEASURE

YN i
Assessment
@’ g

PLAN

EVALUATn pRoc£S$




Valutazione della idratazione: una grande sfida

Patient Cost Time Simplicity Scientific
Hydration assessment techniques self-evaluation  efficiency efficiency of test value®
Signs and symptoms
Dry mucous membrane 00000 OSO008 SOO0C S0O000
Skin turger 0000 S0OO® @O000C 0000
Nail bed refill time (s) 0000 OS0OO® SOMOC @0O000
Thirst sensation (thirst scale rating) » 00000 00000 00000 00000
Respiratory pattern 00000 00000 S0O0O0 #0000
Dry axilla 0000 OSO0OO® SOMO® #0000
Sected SBP {mmHyg) 00000 00000 00000 00080 ——
Blood pressure change® (mmHg) 1 00000 00000 00000 00000 E
Heart rate change (beats/min) - 0000 S0000 S000® 99000
Absence of tears G0 000 00000 O0O0O® S000O0
Sunken eyes 00000 00000 Q0O00® #0000
Palpated intraccular pressure 00000 00000 Q00O0O® W0000 {
Dark urine color [eolor chart rating) I 00000 C0000 00000 00000 ‘ |
Body mass (kg - 00000 00000 00000 S0000 i
Clinical diagnestic laberatory tests l :\
Blood urea nHrogen/creufinine ratio (1 lololmN T I Jololme 1 I IololmN I I I lo] s
Serum sodium cencentration {mEg/| or mmel/|) 090000 @000 08000 0800
Blood esmelality, caleulated (mOsm/kg or mmel/kg) 090000 @000 08000 0080
Hematocrit/hemoglobin ratio e0000 0000 eee00 eeecO “sgppiamo che il turnover dell’acqua totale é
Mean ecorpuscular volume (fl) ( 1 ] Iololm 1 1 Jololmy 1 1 lelemy 1 1 lele] . .
S —— cocee o00eo esees eseec COMplesso e che non esistono misure e marker
Rasearch meosurements con validita assoluta per tutte le situazioni,
Isctope dilution, total body water () 0000 0000 0000 eeel0 . . .
Neutron activation analysis, fluid volumes, and ionic content 00000 0000 0000 eeeod questa review valuta 28 tecniche diverse per
Biselectrical impedance analysis, total bady water (|} 00000 G000 G0000 €9000 ana/lzzare /a IdrataZIone “
Body mass (kg v G0 000 00000 O0O0O® S000O0
Blood esmolality, measured® (mOsm/kg or mmal /kg) 00000 @0000 00000 0000
Urine esmolality (mOsm/kg or mmel/kg) 00000 00000 00000 e0000
Salivary osmolality (mCsm /kg or mmol/kg) 00000 00000 00000 00000
Tear osmolality (mOsm/| or mmol/]) 00000 00000 00000 00000
Intraocular pressure {mmHg) (I T TIolN 11 JololaN 11 lelelaN 1 lolele]

B%AIN .'ﬂ Curr Opin Clin Nutr Metab Care 2016, 19:434-438
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Segni e sintomi Vs bioimpedenza

Table 5

Clinical rating and BIA measurement of hydration statusin 103 geriatric in-patients
at hospital admission.

Clinical rating BIA Concordance
Severe dehydration (AS=1) 0 0 0
Mild dehydration (AS=2) 34 5 0
IqulﬂlrrlrliaLl;]x‘jlr'latIlEqilIIIIIIIIIIIIIIIIIIIIIlllllllllllliqlﬂllllllllll
Mild hyperhydration (AS=4) 9 32 5
Severe hyperhydration (AS=5) 0 11 0
Sum 103 103 45 (43.7%)

AS: analogue scale for the clinical assessment of hydration status.

B{iAlN "j Roesler et al. : Arch Gerontol Geriatr. 2010 May-Jun;50(3)
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Contants lists available at ScienceDirect CLIMICAL

MUTRITIOMN
Clinical Nutrition

journal hemeapage: http://www_alsevier.com/locate/clnu

ESPEN Guideline
ESPEN guideline on clinical nutrition and hydration in geriatrics

Dorothee Volkert =, Anne Marie Beck ", Tﬂmmj,r Cederholm -, ﬁlfﬂnsa Cruz-Jentoft “,
Sabine Goisser °, Lee Hooper ', Eva Kiesswetter ®, Marcello Maggm =

Agathe Raynaud Simon ', Cornel C. Sieber */, Lul:-r:-s Sobotka " D1eneke van Asselt ',
Rainer Wirth ", Stephan C. Bischoff "

“All older persons should be considered to be at risk of low-intake dehydration and
encouraged to consume adequate”

These interventions should be implemented
in clinical practice and routinely used

Volkert D, et al., ESPEN guideline on clinical nutrition and

B%AIN k’ hydration in geriatrics, Clinical Nutrition (2018)
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L'importanza dell’acqua

* 0,001% nell’univ

* 66% della s

« 50-70% del pes

* 65-80% della mass

90% peso cellul

e |_ubrificazione delle articolazioni

Previene | Danni renali ed epatici e
migliora la loro attivita

minerali , permette agli elementi

nutritive di accedere ai Porta nutrienti e ossigeno ai tessuti

R G
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|dratazione nella prevenzione primaria

. nutrients

Review

Narrative Review of Hydration and Selected Health
Outcomes in the General Population

A
BRAIN... O%z
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Table 5. Summary of Literature Findings.

Health Outcomes

Summary of Literature Findings

Skin Health

The effectiveness of additional water consumption on skin barrier
function is unclear. A few studies suggest that increasing water
consumption may improve the hydration of the stratum corneum layer
of the epidermis, which plays a key role in skin barrier function.
However, no changes to transepidermal water loss (measure of barrier
integrity) were reported.

Cognition ++4

Despite variability among study methodologies, dehydration impairs
cognitive performance for tasks involving attention, executive function,
and motor coordination when water deficits exceed 2% body mass loss.
Cognitive domains involving lower order mental processing (e.g.,
simple reaction time) are less sensitive to changes in hydration status.
In children, results from studies on hydration and cognition are mixed.

Mood and Fatigue

Hypohydration is associated with increased negative emotions such as
anger, hostility, confusion, depression and tension as well as fatigue and
tiredness. These findings are consistent in adults, but unclear and very
limited in children.

Headache

The evidence is too limited to determine if hydration affects headache.

Kidney Stones

A significant association between high fluid intake and a lower risk of
incident kidney stones has been reported, but data are limited.

Renal Function related to Toxin
Elimination

There is not enough evidence to support commercial detox diets for
toxin elimination.

Gastrointestinal Function and

Constipation
++

Studies on hydration and general gastrointestinal function in healthy
people are lacking. Clinical trials have been conducted on constipation,
but currently do not support the use of increased fluid intake in the
treatment of functional constipation. Further studies are necessary to
understand the role of water and fluid consumption in the etiology and
treatment of constipation.

Body Weight and Body
Composition

Studies on fluid replacement of caloric beverages with non-caloric
beverages have consistently resulted in lower energy intake. Existing
data suggest that increased water consumption contributes to
reductions in body fat and/or weight loss in obese adults, independent
of changes in energy intake. Data in children are limited. More studies
are needed to clarify the effect in both adults and children.

Nutrients 2019, 11, 70




disidratazione nello sportivo: META ANALISI

Difference in means and 95% CI . .
Difference in

means and 95% CI Difference in
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B&A1 IlnNrrRm "'0 Sports Med. 2015 Aug;45(8):1207-27 16
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DISidratazione funzionale

Difference in means and 95% ClI

'functional dehydration' could
help climb quicker

_.__
&
R V—
=
.
- (=
| 3 A
) =
1500 -7.50 0.00 7.50 15.00 '
Decrease Increase “And losing 2Kg in a few hours one day in the
in in 3 . .
) mountains of the Tour, Froome is capable of

performance (%) performance (%)

ascending Alpe d'Huez 47 seconds quicker than
4 : : ”
his previous best

Sports Med. 2015 Aug;45(8):1207-27. doi: 10.1007/s40279-015-0349-0 Team Sky doctor Palfreeman
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ldratazione e capacita cognitive

The human brain is 80% water

B&AIN '.q
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Effetto della disidratazione acuta nel cervello

Tu0.4

s
o
o
N

100

Fercentage change in brain volume

99.8 o
99.6 \

99.4 \

99.2

Global percentage change in brain volume after acute dehydration measured by MRI
(SIENA algorithm)

BE}AIN 0.1 Human Brain Mapping 30:291-298 (2009) .
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disidratazione acuta e morfologia del cervello umano
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Figure 3.
Relationship between change in body weight and anatomical volumes (MEASURE). The left panel
shows the relationship between percentage change in body mass and third ventricle volume. The
right panel shows the relationship between percentage change in body mass and whole-brain
volume. SEE, Standard Error of the Estimate.

NORMAL BRAIN DEHYDRATED BRAIN

BRAIN . k" e — |
Human Brain Mapping 30:291-298 (2009) 20
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Disidratazione e reidratazione del tessuto celebrale

15 healthy volunteers (6 women, 9 men)
No fluids for 12h
1H-MR Imaging and Spectroscopy

dehydration I

thinning thickening
CC—
5.0 1.0 1.0 5.0
[%]
rehydration

A

)
ox g
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Disidratazione Vs struttura cerebrale e funzionalita

Test della torre di Londra (Shallice, 1982)

Brain response during the Tower-of-London task.

Given the limited availability of brain metabolic resources, these findings suggest that prolonged
states of reduced water intake may adversely impact executive functions such as planning and
visuo-spatial processing

L )
BRAIN «o ‘7 Human Brain Mapping 32:71-79 (2011) >
-l 4
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Disidratazione Vs funzionalita
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|dratazione a scuola

(N=500)

Males

(N=194)
(71%)

M 3
b " 5
E3 o £ ] i
2 M [ m m m— k
2L il gE L |
ES m ]
o L3
mm g i@
3u q{ 5t
[T =< & 5
w
wE o L E
2z 3 2 n is X
=2 o @ % 1} == F
1] G : ] I
o
. [
. 2 i
[E— E k
I v
]
a
=
T T T T T T 1 r T T T T v T T 1
-3 -3 = = = -1 -3 L=
- JARH- SRR - R - T gEremedegmEsiimi=g
{Aepau) 1L o (Kepyi} 141
)
s —
ﬁv S 2
o ey
N ww & 00
\.» 3
J N K
) RN m /
_/ %
sessanse IS 2 —_—
© —
NN NN RN | Q.WN\, ¥ ’s ﬂ O
N 7 | I ys &
aseaeseasanssansasanaeaaasaneas N %% L m
| S S S - =
-
S NN | @Q\. ..:5‘. .m S
| I S S . =
’ 2
s JUNIEE m O
| S .
Ey — =3
e I R =
I E— -
| — L=3 ¢ O
———— L k] -
«»3 £ O
N NN | @.ﬁ. -8 =
| S S . = =
— sa————, % f 00
- —— |4
o =
£
% < 5
53 B IRV
4 % =
v, £ 2 m
W BB
a«,u.w 1 m m
5 B
% - B B
%y “ m
w88 U
. 3
% 8 4
% 3
S g 3
%, s =
N
S| =l =
e B
% . 8
@ z
S £
o, S
g 5
% c
%, 15
“a £
o, L 2
g £ E
a2 @ =]
om a,..,.w,.. ..u
+ o W
B

& 2 a 2 “ =

{1515np Aq UBIP|IY> Jo sequin) Aousnbsy

Crher diirks

Alobal

558"

Waterr  Dairy drinks

Beverages

Figure 2. {a, b) Consumption of beverages according to EFSA

recommendations for total fluid Intake in males and females.

Iglesia et al, EJCN (2015), 1-7
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|dratazione funzionale per weight loss

n = 41; 46-—66 years, BMI 32-36 kg/m?

hypocaloric diet + 500 ml water prior to each daily meal

Vs hypocaloric diet only for 12 weeks

TABLE 2 Analyses of weight change between baseline and 12 weeks and mean difference between groups at 12-week follow-up

Mean weight change from
baseline to follow-up

Mean difference between

Gomparator Intervention groups at follow-up {unadjusted)
Primary analysis - baseline —1.2 (—2.1 o -0.31) —-24(-351% —1.3) —1.3(-24 10 —0.14)
ohservation camied (n=43) {m=41) P=0028 (n=84)
forwards, kg {85% C
Available case —-13(—-23t —0.25 —25(—36to —1.4) —1.15 (—2.4 to 0.08)
analysis, kg (35% Cl) (m=138) (n=139) £= 0066 (m=77)

Obesity (2015) 23, 1785-1791. doi:10.1002/0by.21167

n = 48; 55-75 years, BM| 25-40 kg/m?

Nonwater group | Water group
0 By
_2 —
=]
x
w
w
S 4.
i -
[ =)
‘D
=
_6 -
_8 —
T T 1 I 1 L I L T i T ]
0 4 5] 8 10 12 0 2 4 6 8 10 12
Week
95% CI Weight loss over time

[FEN Aggiungendo 500 ml ad ogni pasto si ottiene un aumento di WL

BRAIN... (.7
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Obesity (2010) 18, 300-307. doi:10.1038/0by.2009.235



|dratazione del soggetto patologico

7' PLASMA OSMOLALITY
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Clinica e idratazione

Iperidratazione Vs segni clinici

Variable Sensitivity Specificity
(%) (%)
Medical history:
Chronic heart failure 62 &7
Myocardial infarction 43 &7
Hypertension 72 48
Clinical findings:
Orthopnea 66 57
Jugular venous distention 38 90
53 gallop rhythm 13 93
Rales ~=29 77
Lower extremity edema i_ 64 | 74
-

Iperidratazione Vs segni clinici

Sensitivity Specificity Predictive value Accuracy
Negative
Physical findings
Rales PR, S, 91 62 70
Edema L k : 96 65 74
S3 < 96 51 54
Ultrasonogram
Pleural effusion 83 73 78

Abbreviations: BNP, brain natriuretic peptide: S3, third heart sound.

Skin, eyes, and Eaton et al,* 1904 A Dry axila 50 82 2.8(1.4-54) 0.6 (0.4-1.0)
m“fr%f' Gross et al,* 1992 B Mucous membranes of mouth 85 58 2.0(1.0-40) 03(0.1-0.6)
membranes and nose dry

Gross et al* 1092 B Tonguedy HE 73 ] 21(0858  06(03-1.0)

Gross et al,* 1992 B Longitudinal furrows 1 85 58 I 2.0(1.0-4.0 0.3 (0.1-0.6)
on tongue 1 H

Gross et al,* 1002 B Sunkeneyes HIE 82 | 34(1.0-122) 05(03-0.7)

Neurclogical Gross et al,* 1992 B Confusion present LI 23 2.1(0.8-5.7) 0.6 (0.4-1.0)

findings Gross et al.* 1002 Upper or lower extremity 43 82 23(06-86) 0.7 (0.51.0)
weakness present
Gross et al, ™ 1992 Speech not clear 56 82 3.1(09-11.1) 05(0.4-08)
or expressive
Capillary refil ime  Schriger and Baraff, % [ Capillary refill time greater 34 as 6.9 (3.2-149) 0.7 (0.5-0.9)

1991

than age- and sex-specific
upper nomal limit
(se= "Results”)

* R indicatas likefihnod ratio: Cl. confidenca interval. Seas Table 2 fontnates for arading determinations

)

BRAIN. . &

ealls
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JAMA, March 17, 1999—Vol 281, No. 11

1027

J Am Med Dir Assoc 2008; 9: 292—-301)
Circ Heart Fail. 2016;9:002922.




|dratazione nelle patologie croniche severe

B
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Fluidi in scompenso cardiaco (acuto e congestizio)

Clinical profile at presentation ADHERE Furo-HF OPTIMIZE-HE
(n=110 000) (n=11 000) (n=48 612)
Mean systolic blood pressure, mm Hg 145 133 142
Systolic blood pressure >140 mm Hg, % 50 29 48
Dyspnea at rest, % 34 40 44
Dyspnea on exertion, % 89 35 61
Rales, % 67 64
Jugular venous distension, % 28
Peripheral edema, % 66 20 65
Outcomes
HF symptoms at discharge, %
Unchanged/worse <1 <3
Better (symptomatic) 40 42
Better (asymptomatic) 50 50
>2 kg weight loss at discharge, % 50 e 50
&%I{I%TRITI ‘1 Gheorghiade M, et al. Circulation 2005;112:3958-68

Chronic Diseases Association ¢




Sindrome cardiorenale: idratazione funzionale

Diuretics Liberal Intake
Ultrafiltration Positive Balance
Diseased At-Risk
Hypotensic_:n Heart Kidneys Hypertension
) jlechyes S \ = Peripheral Edema
Shock Impaired O ti
E Organ Hypo erfusion\ ., -linparec Laygsnanen
) 0"99 e ypop: \ Management / Organ Congestion
e \ Window /
> \ /
2 Normal \ / Normal
© Heart / Kidneys
= A
2
Q
=
© Volume Depletion Acute
8 Arterial Underfilling Optimal Status Decompensation
@)
¢
L
e

Ronco et al. ] Am Coll Cardiol. 2012;60:1031-42

B&AIN Q.q
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|dratazione predice la LOS in pazienti AHF

A total of 706 patients (367 male; mean age: 78 £ 10 y)

P=0.05

Table 4

Univariate and multivariate regression analysis: the role of clinial, instrumental
and biochemical variables on length of stay

Univariate model

Multivariate model

Variables Beta Significance Beta Significance
s | BNP (pg/mL) 0.250  0.000 0.178  0.000 |
Z NYHA class 0.153  0.000 0064  0.106
% BUN (mg/dL) 0.183 0.000 0.102 0.011
~ ::mﬂglg bin (g/dL) -0.176 0.000 —0.072 0.077
Hydration index (%) 0.267 0.000 0.183 0.000 |
ripheral edema 0.102 0.019 —0.010 0.821

o L 2
Hydration status

Fig. 1. Relationship between hydration status and length of stay (LOS). Data repre-
sented as median. Hydration index mean ranges: 0, normohydration: 72.8-74.2%;
1, mild hyperhydration: 74.3—-81%; 2, moderate hyperhydration: 81.1-87%; 3,
severe hyperhydration: §7.1-100%.

+ 1,7 gg degenza per iperidratazione

X 900 euro/gg **
TN X 190,000 pts/aa

‘ __________________________
ON L 3 MId di euro

Chronic Diseases Association onus
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F. Massari et al. / Nutrition 61 (2019): 56-60

**European Journal of Heart Failure (2014) 16, 729—



Idratazione e danni renali da coronarografia

N=900 CAD Pts with contrastiodixanol
B Q"*‘"N'c g Male —— NOCIAKI

t === CIAKI
d

REHCtmm |

Conclusions: Lower fluid status evaluated by BIVA immediately before contrast medium

administration resulted a significant and independent predictor of CI-AKl in stable CAD

patients. This simple non-invasive analysis should be tested in guiding tailored volume
repletion

Maioli, Mauro, et al. "Pre-procedural bioimpedance vectorial analysis of fluid status and prediction of contrast-
kﬂ induced acute kidney injury."” Journal of the American College of Cardiology 63.14 (2014): 1387-1394.

BRAIN .. 001;2
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Idratazione predice sopravvivenza in pazienti CKD

43 patients (CKD-S: 3-4)

4 years follow-up 100
= 80
S
2
5 60
w
 — p=0.023
E 40 | —— Overhydrated
@ -+t Nonoverhydrated
o 20 +
n_ 1 1 1 1
0 1 2 3 4 )
Years

Kaplan-Meier survival curve of two groups for all-cause mortality. Median follow-up duration was 24.0 months. During the follow-up
period, 43 patients (26.9%) from the overhydrated group(OG) and 7 patients (8.8%) from the non-overhydrated group (NOG)
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|dratazione palliative oncologiche

90 patients

BIVA scored hydration assessment
Morita hydration scored
ECOG=3/4

Table 4. Classification of hydration as a three-item scale according to the RXC graph scale.

Hydration status Male Female Total (%)
Mormal 18 25 43 (47.8)
‘Less hydrated' 7 3 10 (11.1)
‘More hydrated” 17 20 741
Total 42 48 90
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Fig 6. Kaplan-Meisr graph showirg survival time in days according 1o the ‘less hydraled” classification (¥ = 4.08, P'= 0,04). Tick marks indcals
ocensomng of data
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“In advanced cancer, hydration status was associated with clinical sighs and symptomes.
Hydration status and pre-renal failure were independent predictors of survival”
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Nwosu, Amara Callistus, et al. " PloS one 11.9 (2016): e0163114.




Bilancio idrico Vs idratazione: mortalita in terapia intensiva

125 Pts (AKI, CRRT, Septic shock)
515 Biva tests

Mortality in intensive care unit
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Severe hyperhydration measured by BIVA was the only variable found to be
significantly associated with ICU mortality, when compared to CFB recording.
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ldratazione nel paziente Parkinson
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Abdominal Pain
Edwards LL, Pfeiffer RF, Quigley EM, Hofman R,

Constipation (BM<3/wk) ("p<.05) Balluff M. Gastrointestinal symptoms in

Defecatory Dysfunction — * Parkinson’s disease. Mov Disord 1991; 6:151-156
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30- 50% PD patients have orthostatic hypotension
Anti-Parkinson drugs suppress thirst FLUIDS therapy
conspitation prevalence > 70%

BRAIN t dO Pandya, Mayur, and MONIQUE L. GIROUX. "Parkinson disease: not just a movement disorder."
M%]:NUTRITI 7 Cleveland Clinic Journal of Medicine 75.12 (2008): 857.
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TAKE HOME MESSAGEs
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TAKE HOME MESSAGEs

estite la idratazione!!!
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