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Abstract. The concepts of forced hydration and excessive forced hydration are discussed in the article.
The authors emphasize that excessive forced hydration has a proven track record in improving the quali-
ty of life for dehydrated people. In case of normovolemia, there is no evidence of quality improvement
and prolongation of life when excessive forced hydration is used. The issue of forced hydration in chronic
kidney disease (CKD) is considered separately. Three randomized clinical trials were analyzed in which pa-
tients with CKD stage 1-2, 3 and 4-5 received forced hydration. The results of studies indicate the possible
efficacy of forced hydration in stage 1-2 CKD in patients with normal orincreased renal functional reserve.
In stage 3 CKD, forced hydration showed no benefits, and in stage 4-5 CKD, it resulted in greater renal
function loss. Summarizing these data, the authors concluded that it is probably appropriate for healthy
people to consume the amount of fluid that provides physiological diuresis of 1.2-1.8 L and normal urine
osmolarity. Forced hydration is often excessive, excessive forced hydration may not promote a healthy
lifestyle. Forced hydration becomes excessive forced hydration as kidney function decreases. Possibly, the
benefits of forced hydration are lost in CKD with progression of renal function loss. The effect of forced hy-
dration for 12 months may be positive in stage 1 CKD and stage 2 CKD with normal renal functional reserve.
Forced hydration is probably inexpedient in chronic stages 3-5.
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Nowadays, the issue of coaching to increase water in-
take (CIWI) is regarded as one of the elements of healthy
lifestyle. Coaching to increase water intake was promoted
by the formula of water amount for human intake: body
weight x 30 x 1.5. For example, in a body weight of 60 kg:
60 x 30 x 1.5 =2.700 mL. However, European Food Safety
Authority (EFSA) recommends daily water intake of 1.6 L
forwomen or 2.0 L for men and 2.000 mL (water and liquid)
forwomen and 2.500 mL (water and liquid) for men living in
a temperate climate and having normal physical activity [1].
Therefore, a certain controversy exists between coaching to
increase water intake and excessive water intake.

International Society of Nephrology together with Da-
none has started the hydration initiative — ISN Hydration
For Kidney Health Research [2]. For 10 years, hydration
science has been actively used to make recommendations
for water intake schedule [3]. Hydration For Health has
provided several publications on hydration. Khan et al. were

the first to show that increased water intake up to 2.5 L/day
during 4 days significantly improves cognitive flexibility
compared with low water intake (0.5 L/day) in children [4].
EFSA recommends that breastfeeding women should in-
crease the amount of water for about 700 mL/day, i.e. ap-
propriate intake is 2.700 mL/day (with food and drinks) or
about 2.200 mL/day with drinks [5]. Hydration Calculator
developed by Hydration for Health is available at https://
www.hydrationforhealth.com/en/hydration-tools/hydra-
tion-calculator/. Almost all information of this entity is
aimed at CIWI. However, it is important to distinguish wa-
ter intake and liquid intake (water + liquid); high intake vo-
lumes refer directly to water and liquid from food.

Finally, excessive hydration has no definitive data in
terms of its compliance, efficacy for increased life expec-
tancy or improved quality of life. Certainly, hydration is
beneficial in case of liquid deficiency that is commonly im-
portant for elderly people and athletes. Excessive hydration
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is effective for recurrent cystitis in premenopausal women,
who drink a low amount of liquid [6]. An increase in water
intake by 2 L (actually by 1.3 L) decreases the risk of crystal-
lization in urine [7]. This is a well-known recommendation
about preventive excessive hydration in people with uroli-
thiasis; hydration for at least 2 L of diuresis is recommended
for its prevention [8]. The key element is not an increase
in liquid (water) intake by a certain volume, but obtaining
the specified amount of urine. We believe that proper rec-
ommendations involve intake of the amount of liquid by
healthy people that provides physiological diuresis of 1.2—
1.8 L. At the same time, skilled approach outlines normal
urine osmolarity. For example, if the urine is hyperosmolar,
its amount is insufficient.

People with chronic kidney disease (CKD) is a speci-
fic population in terms of CIWI. Water excretory function
of kidneys progressively decreases with the progression of
CKD. Thus, a widespread recommendation of CIWI should
probably be adjusted to CKD stage.

Currently, three randomized clinical trials of CIWI in
CKD patients were conducted: The CKD WIT — Chronic
Kidney Disease Water Intake Trial [9], ECIWIC — Early
Coaching to Increase Water Intake in CKD [10], and
HYD45 — Hydration in CKD 4-5 stages covering all 5
stages of CKD (Fig. 1).

ECIWIC, a prospective, multicenter, randomized trial
in 4 parallel groups [10], was conducted among people with
CKD stage 1—2 with/without CIWI, without low sodium
chloride diet for 12 months. Hydration meant achievement
of diuresis of 1.7—2 L. The primary outcome was a change in
estimated glomerular filtration rate (¢GFR), and secondary
outcomes — albumin/creatinine ratio (ACR) in urine and
quality of life (QoL) questionnaire (1—10, where 10 is the
highest score of the QoL).

No statistically significant changes were achieved for
eGFR in CKD G1 (95 mL/min/1.73 m? pre-hydration
and 96 mL/min/1.73 m? in a year) and in CKD G2 (78
and 78 mL/min/m?, respectively) in CIWI groups. In the
groups without water loading, eGFR for CKD G1 was 96

and 93 mL/min/m?, for CKD G2 — 76 and 73 mL/min/
m?, respectively (statistically insignificant reduction: t = 0.6,
p =0.29, P <0.05). CIWI was accompanied by statistically
insignificant, however, somewhat better quality of life.

Authors have tried to explain the reason for such chan-
ges. It turned out that the patients with high renal function
reserve (RFR) (over 50 %) showed an increase in eGFR by
1.5 mL/min/m?in a year. Alternatively, people with low re-
serve demonstrated a decrease in eGFR by 1.1 mL/min/m?
with CIWI. ACR also directly correlated with high renal
function reserve.

CKD WIT, a randomized, clinical, parallel-group tri-
al, was conducted in patients with CKD G3 in two groups
during 12 months. Those on forced hydration had diure-
sis higher by 0.6 L. Mean change in eGFR was —2.2 mL/
min/1.73 m? in hydration group and —1.9 mL/min/1.73 m?
in the control group (adjusted difference between the groups
was —0.3 mL/min/1.73 m? (95% confidence interval —1.8
to 1.2; p=10.74)).

HYD 45, a randomized, prospective, parallel-group
trial, was aimed at evaluation of eGFR with achievement
of higher diuresis, minimally by 400 mL, in 20 patients
with CKD G4—5 with and without CIWI. Stated duration
was 12 months, and the trial was terminated in 6 months
due to a more pronounced drop in eGFR in CIWI group,
namely: —3.3 vs. 2 mL in the group without CIWI (data
on file).

Comparison of the obtained results in the mentioned tri-
als is provided in Table 1.

There is no statistical significance between renal func-
tion loss in CIWI and without it (p = 0.367, Student’s t-
test is —1.059). However, the total loss of kidney function
by eGFR without hydration is somewhat higher (negative
trend). Analysis of the obtained data suggests that CIWI is
effective only for CKD G1 and in people with preserved
renal function reserve. In CKD G2, CIWI has no signifi-
cant effect on eGFR, while people without CIWI have
reduced glomerular filtration (—3 mL/min). With renal
function worsening, CIWI accelerates impairment of re-
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Figure 1. Clinical trial of CIWI in CKD
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Table 1. Changes in eGFR in CKD G1-5 (mL/min/m?)
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Figure 2. Dynamics of eGFR (ml/min/m?) within
a year with/without hydration

nal function by eGFR within the range of CKD G3-5 at
the rate of —5.3 vs. —3.9 mL/min without CIWI. Prob-
ably, high RFR allows manifestations of beneficial effects
of CIWI [11].

Therefore, with CKD G1, the CIWI leads to the pre-
servation of the renal function with eGFR increase of 1 mL/
min/m? per year. In CKD G2, CIWI prevents physiologi-
cal and pathological loss of renal function, RFR above 50 %
helps restore eGFR even in CKD G1-2. ECIWIC trial
demonstrates benefit of CIWI primarily in patients with
CKD 1-2 and preserved RFR. CKD WIT suggests neutral
effect of CIWI with a tendency towards negative effect in
CKD. HYD 45 demonstrates negative effect of CIWI in
CKD G4-5.

Conclusions

1. Proper recommendations involve intake of the amount
of liquid that provides physiological diuresis of 1.2—1.8 L
and normal urine osmolarity.

2. CIWI is commonly excessive and does not contribute
to a healthy lifestyle.

3. CIWI becomes excessive with the worsening of renal
function. Benefits of CIWI are possibly lost in CKD with
progressive worsening of renal function.

4. Positive effect of CIWI during 12 months may be posi-
tive in CKD G1 and CKD G2 with high RFR.

5. Probably, CIWI is inadvisable in CKD G3-5.
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CKD
Intervention
G1 G2 G3 G4-5
With CIWI +1 0 2.2 -3.3
Without CIWI -3 -3 -1.9 -2
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BoAHE HOBAHTOXKEHHS: OTASIA TPbOX PKA

Pe3iome. Y crarri posrisHyTi NOHATTS NMPUMYCOBOI TifpaTawii i
HaJMIpHOI IMPUMYCOBOI TigpaTalii. ABTOpY aKLEHTYIOTh yBary Ha
TOMY, 1110 TIPMMYCOBa HaJMipHa TigpaTallis Ma€ TO0Ka30By 0a3y B
MOKpAILlEHHI SIKOCTi XXUTTSI B 3HeBOAHEHMX 0cib. [1pu HOpMOBO-
JIeMii JIOKa30BUX JaHWX IPO TIBUIIEHHS SIKOCTI i TTOMOBXEHHS
TPUBAJIOCTi XUTTS TIPU 3aCTOCYBaHHI IMMPUMYCOBOI HaaAMIipHOI Ti-
nparailii Hemae. OKpeMO PO3IJISIHYTO MUTaHHS TTPUMYCOBOI Ti-
Jpatallii mpu XpoHiuHiit xBopooi Hupok (XXH). [TpoananizoBaHi
TPU PAHIOMI30BaHi KIJIIHIYHI JOCHIIKEHHS, B SIKUX TMALiEHTH 3
XXH 1-5-i craniii oTpuMyBaii IIPUMYCOBY TimpaTaiiio. Pe3ynb-
TaTU JOCHiIKEHb CBiAYaTh MPO MOXIUBY €(DEKTUBHICTb IPUMY-
coBoi rinparauii npu XXH 1-i Ta 2-i craziii, 1o BigMivya€eThcs B
Mali€HTIB i3 HOPMaJIbHUM ab0 MiABUIIEHUM (YHKLIOHATIBHUM
HupkoBuM pesdepBoM. ITpu XXH 3-i cramii mpuMycoBa rigpara-
11is He mokasasa nepesar, a mpu XXH 4-1Ta 5-1 cTaniii mpumycoBa
rigparaitist Ipu3BOAMIIA 10 OiIbIIOT BTpaTh (byHKIIiI HUPOK. ¥Y3a-

VeaHoB A.A., VIBOHOBG MLA.

raJIbHIOIOYM HaBeeHI AaHi, aBTOPU AiMIILIA BUCHOBKY, 1110 310PO-
BUM 0cobaM, iMOBipHO, JOILILHO BXMBATU Ty KiJIbKiCTh PiIUHU,
110 3abe3neuye ¢izionoriunuii aiypes 1,2—1,8 11 HopMoocMosap-
HicTb ceui. [IprmycoBa rigparauis Hepiako € HaaMipHoto. [1pu-
MycoBa HaJIMipHa TimpaTailisi, MOXJINBO, HE CIIPUSIE 3I0POBOMY
00pa3y xkutTs. [IprMycoBa rigparaliisi cTa€ MpUMYyCOBOIO HaaMip-
HOIO TifpaTalli€lo Mpu 3HWXKEHHI (PYHKIIiT HUpOK. IMOBipHO, Ie-
peBaru npuMycoBoi rifipaTaliii BrpauatoTbes npu XXH i3 nporpe-
CyBaHHSM BTpaTy ¢yHKUIi HUpoK. EdekT mprumMycoBoi rigpararii
mpoTsroM 12 micsiiiB Moxe OyTu mo3uTuBHUM npu XXH 1-iTa 2-i
cTafiit i3 HopMaJTIbHUM (DYHKUIOHAIBHUM HUPKOBUM DPE3EPBOM.
IlpumycoBa rigpatatis, iMmoBipHO, HenouinbHa npu XXH 3—5-i
craii.

Kio4oBi cjioBa: rigparauis; HagMipHa rigparatis; mpumyco-
Ba HajJMipHa TigpaTallis; XpoHiYHa XBOpoOa HMUPOK i rigpararis;
(yHKUIOHATBHUIT HUDKOBUIA pe3epB

THaLmOHAABHQST MEANLIMHCKQAST QKQAEMIMST TOCAEAMITAOMHOIro 06pa30BaHMS MMeHu [.A. LLyrvka, r. Knes, YkpauHa

2Universita di Milano-Bicocca, Milan, Italy

Tmaparaums: o63op Tpex PKU

Pesiome. B cratbe paccMOTpeHBI MOHATUA TIPUHYAMTENLHOM
TUAPATALAN U YPE3MEPHON MIPUHYAUTEbHON TUapaTalluu. AB-
TOPBI aKIEHTUPYIOT BHUMAHUE HA TOM, YTO MPUHYIUTEIbHas
ype3MepHasi rujpaTtalusi UMeeT oKa3aTeslbHylo 0a3y B yiyu-
LIEHUM KavyecTBa XU3HU Yy 00e3BOXeHHbIX Jozeit. [Ipu Hop-
MOBOJIEMUHU J0Ka3aTEJbHBIX JAHHBIX O TIOBBIIIEHUU KayecTBa
U MPOAOJIKUTEBHOCTH KU3HU MPU UCIOIb30BAHUN TTPUHYAU-
TEJIbHOUW Ype3MepHOi ruapaTaiiuu HeT. OTIeIbHO pacCMOTPEH
BOTIPOC TIPUHYIUTEJbHOW TUIpATAIlMU TPU XPOHUIECKOUN 0O-
ne3nu nouek (XBIT). IIpoaHann3upoBaHbl TpU PAaHIOMU3UPO-
BaHHBIX KJIMHUYECKUX UCCIIEN0BaHUS, B KOTOPBIX MALlUEHTHI C
XBII 1-5-i1 cramuu mojyyaanm MPUHYAUTEIbHYIO THAPATAIUIO.
PesynbraThl MccienoBaHUN CBUACTEIBCTBYIOT O BO3MOXHOM
o dekTUBHOCTH NTpUHYAUTEAbHOUM TuapaTauuu npu XbBIT 1-i
¥ 2-i cTaguii, KOTopasi OTMeUYaeTcs y MalMeHTOB ¢ HOpMaJlb-
HBIM WJIM TTOBBIIICHHBIM (PYHKIIMOHATBHBIM TTOYEYHBIM pe3ep-
BoM. [Ipu XBII 3-if craguy mpuHyAUTEIbHAs TUApaTals HE
nokasaja npeumyiects, a mpu XbI1 4-if u 5-i1 craguii mpuHy-
NUTENIbHAsI TUApaTalusl MpUBOAuUIa K OoJblieil notepe GyHK-

uuu nmouyek. O6061Iast MPUBENEHHbIE JaHHBIC, AaBTOPHI TIPUIILIA
K BBIBOJY, UTO 3/JI0POBBIM JIIOJSIM, BEPOSITHO, 11€J1ec000pa3Ho
yHOTPeOISATh TO KOJUYECTBO XKXUIKOCTH, KOTOPOE obecreunBa-
eT husnosorunyeckuii uypes 1,2—1,8 1 1 HOpMOOCMOJISIPHOCTD
Mouu. [IpuHyanTeTbHAS TUIpATALIUS HEPEIKO SIBJISIETCS Ype3-
MepHoii. [IpuHynuTenbHas uype3MepHas ruapaTauusi, BO3MOX-
HO, HE CITOCOOCTBYET 3J0pPOBOMY 00pa3y Xu3HU. [IpuHyauTe b-
Hasl TUApaTalus CTAaHOBUTCS NPUHYAUTEIBHOW 4pe3MepHOM
TUApaTaiureil mo Mepe CHIKeHus GyHKIWU TToueK. BeposTHo,
MpeuMyllecTBa NMPUHYAUTEIbHON TUApPATallUU TEPSIIOTCS TpU
XBIT ¢ nporpeccupoBaHueM yrpaTbl PyHKUIMM TToUeK. Db dekT
MPUHYIUTEIbHON TMApaTalluyM B TeueHue 12 MecsueB MOXeT
OBITh MOJOXUTEAbHBIM ITpu XBIT 1-i1 u 2-ii cTaguii ¢ HOpMaIb-
HbIM (OYHKIIMOHAJIbHBIM MOYEYHBbIM pe3epBoM. [IpuHyauTe b-
Hasl TUIpaTalusi, BeposSITHO, HelesecoobpasHa pu XBIT 3—5-it
cTaanu.

KiioueBble ¢JI0Ba: runparauus; ypesmMepHas ruapaTaLus; mpu-
HyIWTENIbHAST Ype3MepHasl TUApaTalus; XpoHUveckash 00yie3Hb
Moyvek U ruapatauus; GyHKIIMOHAIbHBIN MOYEUHbIN pe3epB
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