Tema HOMepa

HIVIPKI

ITOYKIM KIDNEYS

Cover Story

UDC 612.467-616.61.002 DOI: https://doi.org/10.22141/2307-1257.10.2.2021.234319

Mariia D. Ivanova’®, Anatoliy . Gozhenko? ®, Tommy Crestanello’, Dmytro D. lvanov’
'Shupyk National Healthcare University of Ukraine, Kyiv, Ukraine

2Ukrainian Scientific Research Institute of Transport, Odesa, Ukraine

SMilan, Italy

Coaching to increase water intake in CKD 1-5:
overview and detailed analysis of three clinical trials

For citation: Pocki. 2021;10(2):64-57. doi: 10.22141/2307-1257.10.2.2021.234319

Abstract. Parallel two-group prospective multicentre randomized trial named “HYD45 — Hydration in CKD
4-5 stages” that enrolled 62 patients with CKD G4-5 was aimed at evaluating of estimated glomerular
filtration rate (eGFR) with coaching fo increase water intake (CIWD with the achievement of minimally
higher diuresis by 400 mL in 31 patients compared with the CKD G4-5 group without CIWI. The stated du-
ration was 12 months, and the trial was terminated in 6 months due to a more pronounced eGFR drop in
the CIWI group, namely -3.3 ml vs. 2 ml in the group without CIWI. EGFR, renal functional reserve (RFR),
albumin-to-creatinine ratio, and patient’s quality of life were additionally analyzed in this trial. Finally, three
randomized clinical trials were analyzed in which patients with CKD 1-2, 3, and 4-5 received hydration.
The results of studies demonstrate the possible efficacy of CIWI in stage 1-2 CKD in patients with normal or
increased renal functional reserve. In stage 3 CKD, CIWI showed no benefits, and in stage CKD 4-5, forced
hydration 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 di-
uresis of 1.2-1.8 L and urine normal osmolarity. CIWI is offen excessive, forced excessive hydration may not
promote a healthy lifestyle. CIWI becomes forced excess hydration as kidney function decreases. Possibly,
the benefits of CIWI are lost in CKD with the progression of renal function reduction. The effect of CIWI for
12 months may be positive for stage 1 CKD and stage 2 CKD with normal functional renal reserve. CIWI is
probably impractical for chronic stages 3-5 CKD. In CKD 4-5, RFR is not preserved, which probably explains
the negative effect of CIWI. With CKD G1, the CIWI leads fo the optimal preservation of the renal function
with the increase of GFR per 1 mi/min/1.73 m? per year in comparison with the same water intake. In CKD
G2, CIWI prevents physiological and pathological loss of renal function, RFR above 50 % provides restora-
tion of eGFR in CKD G1-2. Early Coaching to Increase Water Intake in CKD (ECIWIC) trial demonstrates
benefits of CIWI in patients with CKD G1-2 and preserved RFR and may be recommended fo delay the
CKD worsening.
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Background

In observational studies, increased water intake im-
proves kidney function but not in adults with chronic kid-
ney disease (CKD) stage 3 and more and strongly depends
on renal functional reserve (RFR) [1—3]. The CKD WIT
trial has shown a nonsignificant gradual decline in kidney
function after 1 year of coaching to increase water intake
(CIWI) [3]. The CIWI (Early Coaching to Increase Wa-
ter Intake in CKD — ECIWIC trial) benefits in CKD

stage 1-2 (G1, G2) depends on RFR [4]. A recent study
has shown that in patients with CKD, the relation between
plain water intake and progression to kidney failure appears
to be U-shaped; both low and high intake may not be be-
neficial in CKD [5].

The parallel-group randomized trial was aimed to deter-
mine the effect of CIWI on estimated glomerular filtration
rate (¢GFR) and RFR in adults with CKD stage 3 and CKD
stages 4—35.
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Materials and methods

We analyzed the data of CKD WIT, CKD-REIN [3, 5],
and ECIWIC [4] trials for CKD 1-2, adding the data of a
randomized clinical parallel-group trial of CKD WIT con-
ducted in patients with CKD G3 and HYD45 conducted
in patients with CKD G4—5 during 12 months. All patients
at each stage were divided into two groups: 1) coaching to
increase water intake, 2) coaching to maintain water in-
take. The primary outcome was the change in kidney func-
tion by eGFR from baseline to 12 months. The secondary
outcome was a l-year change in urine RFR. The subjec-
tive assessment of the quality of health (QH) has been es-
timated. CIWI aimed to achieve the diuresis of 1.7—2 L.
Overall outcomes were assessed at 0, 6 and 12 months of
the trial. RFR was evaluated using 0.45% sodium chloride
oral solution.

Results and discussion

CIWI may help preserve renal function loss and decline
of eGFR in CKD G1 and G2 but isn’t beneficial in CKD
G3-5[3-5] (Fig. 1).

Of 124 patients randomized (mean age 53.2 years; men
83 (67 %)), no one died; mean change in 24-hour urine vo-

Iume was 0.6 L per day in CKD G1 group with CIWI and
0.5 Lin G2.

No statistically significant data on eGFR depending
on CIWI were obtained (Table 1). However, the trend sug-
gests that CIWI improves eGFR in CKD G1 (from 95 to
96 ml/min/1.73 m?) and preserves eGFR decline in CKD
G2 (78—78). Although coaching to maintain the same water
intake didn’t preserve physiological and pathological eGFR
decreasing in CKD G1-2 (G1 from 96 to 93, G2 from 76 to
73;t=10.6; p=10.29; P <0.05 for all groups).

An individual analysis of the RFR has shown that patients
with RFR more than 50 % (G1 — 19 patients (61 %), G2 —
13 patients (42 %)) had reliable preservation of eGFR with its
increase of 1.5 ml/min/1.73 m? on CIWI, while patients with
low functional renal reserve had a drop of eGFR at 1.1 ml/
min/1.73 m? within 12 months. Patients with low normal se-
rum sodium levels have shown worse results on CIWI.

The reduction of albumin-to-creatinine ratio does not
depend on the eGFR but strongly correlates with RFR (CC
0.81). Patient-reported overall QH has been insignificantly
higher in CIWI groups.

The randomized clinical parallel-group trial CKD WIT
for CKD stage 3 analyzed 631 patients. Our randomized
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Figure 1. The effectiveness of CIWI in CKD G1 and G2
Table 1. Changes in eGFR in CKD 1-5 (mL/min/1.73 m?)
CKD stage
Intervention
CKD G1, CKD G2, CKD G3, CKD G4-5, RR G1-G5
n =62 n =62 n =631 n =62
With CIWI 1.2 0 22 3.3 1419
’ ’ ’ (95% CI 0.619-3.255, NNT 9.5)
. 0.341
Without CIWI -3.0 -3.2 -1.9 2.1 (95% Cl 0.136-0.854, NNT 5.0)
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Kidney failure
hazard ratio
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(95% Cl10.95-3.24) (95% Cl -2.61 to -1.62)

In patients with CKD, the relationship between plain water intake and progression to kidney
failure appears to be U-shaped. Both low and high intake may not be beneficial in CKD

2. CIWI is a healthy option,
especially for common healthy
people with normal renal func-
tion.

3. CIWI is healthy and advi-
sable for people with CKD stage
1-2.

4. CIWI loses its benefits with
a decrease of renal function from
CKD stage 3 to 4 and probably be-
comes inadvisable in CKD stage 5.

Cohort studies in CKD are inconclusive,|
but some suggest that higher fluid
intake may not be appropriate
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Figure 2

clinical parallel-group trial HYD45 for CKD stage 4—5 en-
rolled a total of 62 patients (mean age 55.1 years; 35 men
(58 %)); mean change in 24-hour urine volume was 0.6 L
per day in the G3 group, 0.4 L per day in G4 with CIWI and
0.3 Lin G5.

Mean change in eGFR in CKD G3 was
—2.2 mL/min/1.73 m? in the hydration group and
—1.9 mL/min/1.73 m? in the control group (adjusted dif-
ference between the groups —0.3 mL/min/1.73 m?[95% CI
—1.8 to 1.2; p = 0.74]). No statistically significant data on
e¢GFR change in CKD 4—5 depending on CIWI was ob-
tained. However, in the HY D45 trial we had to terminate the
study in 6 months due to a more pronounced drop of eGFR
in the CIWI group, namely: —3.3 mL vs. 2 mL in the group
without CIWI. RFR was 12 % in CKD G3, 6 % in CKD G4,
and negative in CKD G5.

The data of our analysis are presented in Table 1.

The data obtained correlates with the results of a recent-
ly published study [6] (Fig. 2).

In any case, patients with CKD should be careful about
water load, commensurate with the magnitude of the glo-
merular filtration rate.

Conclusions

1. Proper recommendations are the coaching to increase
water intake that provides physiological diuresis of 1.2—
1.8 L and normal urine osmolarity.
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THaLIOHQABHWVT YHIBEPCUTET OXOPOHM 3A0PO0B S YKpaiHu imeHi .. LLyrka, m. Kui, YkpaiHa
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Mpumycosa riaparauis npu XXH ctaain 1-5:
OrASA i AETOABHUI AHOAI3 TPbOX KAIHIYHMX AOCAIAXKEHDb

Pe3iome. Meroro napanenbHOro 1BOrpyrnoBoro MpocreKTMBHOTO
0araToLieHTPOBOrO PaHIOMI30BAHOTO JOCIIIKEHHS I Ha3BOIO
«HYD45 — Tinparauis npu 4—5-ii cramisx XXH», nmpoBeaeHo-
ro B 62 mauientiB i3 XXH G4—5, Oyia oliiHKa po3paxyHKOBOT
wBuaAKocTi KiyooukoBoi dinbrpatii (pLLIK®D) i3 TpeHyBaHHSIM
it 30ibieHHs crnoxkxuBaHHs Boau (CIWI) 3 mocsrHeHHSIM Mi-
HiMaJbHO BUIIOTro Aiype3y Ha 400 mu y 31 maiieHTa OpiBHSIHO 3
rpynoo XXH G4-5 6e3 CIWI. 3a3HaueHa TpUBaJIiCTh CTAHOBWIIA
12 MicsuiB, ane HOCTiIKeHHsT OyJI0 TIPUITMHEHE Yyepe3 6 MicsIiB
yepes Oiibil BupaxkeHe 3HkeHHsT plLLIK® y rpymi CIWI, a came:
—3,3 mut mpotu 2 mut y rpymi 6e3 CIWI. PLLIK®, dhyHKIIIOHATbHUI
pesepB HUpok (PHP), criBBinHOLIEHHS albOYMiHY i KpeaTuHi-
HY Ta SIKiCTb XXUTTS Nalli€HTa JOJATKOBO MPOaHaIi30BaHi B LIbOMY
nocItikeHHi. Takox OyJio MpoaHali3oBaHO TPU PaHIOMi30BaHMX
KJTIHIYHUX TOCIIIKEHHS, Y SKUX MAlliEHTH 3 XPOHIYHOIO XBOPO-
6010 HUPOK cTamiii 1-2, 3 ta 4—5 orpumyBanu TigpaTtaiiiio. Pe-
3yJIBTaTH JOCIIIKEHb BKa3yIOTh HA MOXJIMBY €(DEKTUBHICTb TTpH-
MycoBoi TinpaTaitii Ha 1—2- cramii XXH, 110 criocrepiraerbest B
MAali€HTIB i3 HOpMAJIbHUM 200 MiABUIIEHUM (DYHKIIIOHATBHUM pe-
3epBoM HMpoK. Ha cranii 3 XXH npumycoBa rigpaTaliist He oka-
3aJ1a repesar, a Ha crajii 4—5 rnpusBesna 10 OiIbLIoi BTpaT (HyHK-
1Iii HUPOK. Y3araJIbHIOIOUH 11i TaHi, aBTOPHU MIAIILINM BUCHOBKY, IIIO
3[I0POBUM JIIOASIM JOLIILHO CIIOXMBATHU KIJTbKICTb PiIMHU, SIKa 3a-

oesreuye izionoriunuii aiypes 1,2—1,8 1 Ta HOPMOOCMOJISIPHICTD
ceui. CIWI yacTo BUSIBIISIETHCSI HAAMIPHOIO, IIPUMYCOBa HaIMipHa
rigpaTalliss MoXe He CIPUSATH 340poBoMy criocoOy KuTTss. CIWI
CTa€ BUMYIICHOIO HAAMIpHOIO TilpaTalli€lo, OCKiIbKU (DYHKIIisI
HUPOK 3HMXYEThCsl. MoxuBo, rnepeBarn CIWI BrpauatoTbest
npu XXH i3 porpecyBaHHSAM BTpaTu (DyHKIIil HUpOK. Brums Ha
pIIK® npotsirom 12 micsiiB Moxe O0yTu mo3utuBHUM 11t XXH
cranii 1 Ta XXH cranii 2 3 HopMaibHUM (DYHKIIIOHATbHUM HUPKO-
BuM pesepBoM. CIWI, MaOyTb, HeOLIIbHA U151 XPOHIYHUX, 3—5-1,
cramiit. [Tpu XXH cranii 4—5 ®HP Brpauaerscs, 1110, IMOBIpHO,
nosicHioe HeraTuBHuii BB Ha plLIIK®. IMpu XXH G1 CIWI
MPU3BOJAUTH 10 ONTUMAJIbHOIO 30epexkeHHsI (hYHKIIii HUPOK 3i
36inbIneHHsIM mokasHuka pLIIK® na 1 miu/x8/1,73 M? Ha pik T0-
PIBHSIHO 3 TMM caMuM crioxkuBaHHsIM Boau. [Tpun XXH G2 CIWI
3arobirae (izionoriuHiil Ta MaTOMOriUHIl BTpaTi (yHKIIIi HUPOK,
®HP nonan 50 % cnpusie BinHoBaeHH0 pLITK® pu XXH G1-2.
Burnpooysannst ECIWIC nemoHctpye nepeBaru CIWI B nattieHTis
i3 XXH G1-2 3i 36epexxennum @HP, sike Mmoxe OyTH peKOMEH10-
BaHe JJIs1 raJibMyBaHHSI nporpecyBaHHs XXH.

Ki11040Bi c10Ba: paHHe TpeHYBaHHS IS 30LIBIIEHHS CIIOXKM-
BaHHs Boxu (mpumycosa rigparauist) npu XXH; pospaxyHkoBa
MIBUIKICTh KITyOOUYKOBOI (hibTpaliii; (yHKIIIOHAIBHUI HUPKO-
BUI1 pe3epB
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MpuHyAuTeAbHas rmaparaums npu XbIMN ctaaun 1-5:
0630p 1 AETAAbHBIA OHAAU3 TPEX KAMHUYECKUX UCCAEAOBAHUN

Pesiome. INapamiensHoe B 2 Tpynmax NpOCHEKTHBHOE MHOTO-
LIEHTPOBOE PaHIOMM3MPOBAHHOE UCCICIOBAHUE MO HA3BaHUEM
«HYD45 — Tuapartauus npu XBIT 4—5-ii cTanuii», BBIMOJHEH-
Hoe y 62 manmeHToB ¢ XBI1 G4—5, G0 HaMpaBIeHO Ha OLIEHKY
pCK® mnipu nposeneHnu npuHyautenbHoi ruapatannu (CIWI)
C JIOCTHKEHMEM 0o0Jjiee BBICOKOTO auype3a MUHUMAaIbHO Ha
400 M1y 31 mammeHTa Mo cpaBHEHUIO ¢ Tpymiioi u3 31 manueHTa
¢ XBIT G4—5 6e3 CIWI. 3agBneHHast TpoOaOIKUTEIBHOCTD UC-
cJeoBaHus cocTaBisiia 12 MecsiiieB, Ucciaea0BaHUe ObLIO Tpe-
KpallleHo yepe3 6 MecsleB U3-3a 0osiee BhIPAXKEHHOTO MaaeHUsI
pCK® B rpynne CIWI, a umeHnHo: —3,3 MJI TI0 CpaBHEHMIO C
2 mu B rpymnirie 6e3 CIWI. B aToM ucciienoBaHUU TOTIOJHUTENIBHO
aHamusupoBanuch pCK®, movyeuHblii GyHKIMOHATBHBIN pe3epB
(DITP), cooTHolIeHME aTbOyMUHA M KpeaTMHMHA U KadyeCTBO
JKM3HU MauueHTa. Kpome Toro, ObLIM MpoaHaIU3UPOBAHBI TPU
PaHIOMM3UPOBAHHBIX KIMHUUYECKUX MCCIEIOBAHUSI, B KOTOPBIX
nauneHTsl ¢ XBIT craguii 1—2, 3 1 4—5 moxyJanu ruapaTaiuio.
Pesynbrarhl ncclieqoBaHUil YKa3bIBalOT HAa BO3MOXKHYIO 3(dek-
tuBHOCTh CIWI nipu 1—2-ii cranuu XBI1, KoTopast BcTpedaeTcst
y MalKMeHTOB ¢ HOPMAaJIbHBIM WM TTOBBIIIEHHBIM (DYHKIIMOHAb-
HBIM pesepBoM Touek. Ha crammu 3 XBIT CIWI He mokasana
MOJIOKUTENIbHBIX Pe3yabTaToB, a Ha ctaguu 4—5 XBIT npunyau-
TeJbHAsl TUIpaTalys MPUBOAMIA K OoJblIeil moTepe HyHKIMU
novek. O60OMLIAsT 3TU JAHHbBIE, aBTOPBI MPUIILINA K BBIBOLY, YTO
3I0POBBIM JIIOISIM, BEPOSITHO, 11€J1IeCO00pa3HO TOTPEOIISITh TAKOE

KOJIMYECTBO KUIKOCTU, KOTOPOe OOecreunBaeT (pru3noiorude-
ckuit quype3 1,2—1,8 1 u HopmoocmosipHocTh Moun. CIWI ya-
CTO OBIBAET UPE3MEPHOIA, MPUHYKIEHUE K UYpe3MEPHOIi ThapaTa-
LUK MOXKET He CITOCOOCTBOBATH 310pOBOMY 00pa3y xu3Hu. CIWI
MpeBpallaeTcss B MPUHYIUTENbHYIO M30BITOUHYIO TMIPATAIUIO
M0 Mepe CHIDKeHUsT (pyHKUMHU TMmovyek. Bo3amoxkHO, mpeumylie-
ctBa CIWI tepsitores pu XBI1 ¢ mporpeccupoBaHueM moTepu
noueuyHoit pynkuuu. [Monoxutenvuplit a3pdbexkr CIWI B TeueHue
12 Mecs1eB MOXET OBITh MOJOKUTENbHBIM TIpu XBIT 1-i1 m 2-it
CTaouy C HOPMaJbHBIM (DYHKIMOHAIBHBIM PE3EPBOM TOYEK.
CIWI, BeposiTHO, HelleJecooOpa3Ha ISl XPOHUYECKUX CTaauid
3—5. Tlpu XBIT 4—5 ®TIIP He coxpaHsieTcsl, YTO, BEPOSTHO, O0b-
scHsieT HeraTuBHBINA 3(pdexkT CIWI. [Mpu XBI1 G1 CIWI npu-
BOIUT K COXpaHeHUI0 yHKLMK mouek ¢ yBennueHnemM CK® Ha
1 MJ1/MUH/M?/TOM TTO CPABHEHMUIO C TEM Ke TTOTPeOIeHUEM BOJIBI.
ITpu XBIT G2 CIWI npenorspaiiaer Gpu3noIOrnuecKyto 1 naro-
JIorMYeckyio norepio ¢pyukuuu moyek, GITP Boimie 50 % criocob-
ctByeT BocctaHoBieHno pCK® npu XBIT G1-2. UccrnenoBanue
ECIWIC nemoHcTpupyeT nipeumyinectBa CIWI y mammeHToB ¢
XBIT G1-2 u coxpaneHHbIM PITP 1 MOXXeT GBITH PEKOMEHIOBA-
HO JUTSI TOPMOXeHMS TTporpeccupoBanmst XbBI1.

KiroueBbie C10Ba: paHHAS TpeHMPOBKA MO YBEIMUEHUIO TO-
TpeOsieHUs BOIbI (MpUHYIUTeabHas Tuapatauus) npu XbIT; pac-
YyeTHast CKOPOCThb KITyOOUKOBOH (huibTpauuu; GyHKIIMOHATbHBIM
pesepB mouek
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