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Introduction

Dietary management of feline chronic kidney disease (CKD) has been the mainstay of treatment
for decades and remains the most commonly recommended therapy. Based on evidence from
clinical studies, the IRIS Board suggests renal diets be considered for cats with IRIS CKD Stage 2
and recommend feeding renal diets to cats with IRIS CKD Stages 3 and 4. As of yet, it is unclear
what the recommendation should be in patients with IRIS Stage 1 disease.

Quan ly ché do an udng déi véi bénh than man & méo (CKD) la phwong phéap diéu tri chinh trong
nhiéu thap ky va van la liéu phap dwoc khuyén ding phd bién nhat. Dwa trén bang chirng ti cac
nghién clru 1am sang, Hoi dong IRIS dé xuat xem xét ché dé an than cho méo méc CKD Giai doan
2 va khuyén nghi cho méo mac CKD Giai doan 3 va 4 an ché do an than. Méo mac bénh giai doan
1 thi chwa c6 khuyén céo rd rang

Veterinarians typically use therapeutic diets in much the same way as they use pharmaceuticals to
manage medical conditions. When they prescribe feeding a "kidney diet" for cats with CKD, they
expect the diet to achieve four specific goals: 1) ameliorate or prevent clinical consequences of
CKD including signs of uremia; 2) slow progression of CKD and prolong survival; 3) minimize
derangements of electrolyte, calcium and phosphorus, and acid-base balance; and 4) maintain
adequate nutrition. To achieve these multifaceted goals, renal diets are typically formulated to have
reduced phosphorus content, modified amounts of high-quality protein, increased caloric density,
added B vitamins, increased omega-3 polyunsaturated fatty acid and antioxidant content,
supplemented in potassium, and to have a neutral effect on acid—base balance. Recently, early-
stage renal diets that are phosphorus restricted but less protein restricted have also become
available for cats (Parker 2021). Clinical trials have supported clinical benefits of "kidney diets"
formulated similar to these dietary modifications.

B4c s thi y thworng st dung ché dd an tri liéu gibng nhw cach ho st dung thudc dé quan ly cac
tinh trang bénh ly. Khi ho k& don cho méo bi CKD &n "ché d6 &n than", ho mong mudn ché dé &n
nay dat dwoc bdn muc tiéu cu thé: 1) cai thién hodc ngan nglra cac hau qua 1am sang ctia CKD
bao gébm cac dau hiéu cla tang uré mau; 2) lam cham tién trién cla CKD va kéo dai thdi gian séng
s6t; 3) gidm thiéu sv rdi loan ctia chat dién giai, canxi va phdt pho, va can bang axit-bazo; va 4)
duy tri dinh dwéng day da. Bé dat dwoc nhivng muc tiéu nhiéu mat nay, ché dé an danh cho nguoi
than thwong dwoc xay dwng dé giam ham lwong phét pho, thay ddi lwong protein chat lwong cao,
tang mat do calo, bé sung vitamin B, tdng ham lwong axit béo khéng b&o hoa da omega-3 va chét
chéng oxy hoa, bb sung kali va c6 tac dung trung tinh déi véi can bang axit-bazo. Gan day, ché do
&n danh cho than giai doan dau han ché phét pho nhuwng it han ché protein hon ciling da cé sdn
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cho meéo (Parker 2021). C4c thir nghiém lam sang da hé tro cac loi ich 1am sang cua "ché dd an
than" dwoc xay dwng twong tw nhw viéc diéu chinh ché doé an udng nay.

Evidence Supporting Effectiveness of Kidney Diets in Cats with
CKD

Several studies address the effectiveness of feline kidney diets compared to typical feline
maintenance diets in mitigating uremic crises and extending survival. The consistent findings in
these studies using different diets and methodologies and performed in different countries by
independent groups of researchers strongly support the conclusion that kidney diets favor better
clinical outcomes (longer survival and fewer uremic crises).

The first study was a randomized and masked clinical trial with 22 cats fed a kidney diet and 23
cats fed a feline adult maintenance diet (Ross et al, 2006). The principal dietary modifications in
the kidney diet included reduced protein, phosphorus and sodium, and supplementation with
polyunsaturated fatty acids. While there were no uremic crises or renal deaths over the two-year
study among the 22 cats fed the kidney diet, 6 cats fed the maintenance diet developed clinical
and biochemical evidence of uremia and 5 cats fed the maintenance diet died of consequences of
kidney disease.

Bang ching hd tro hiéu qua ctia ché do &n than & méo bi CKD

M6t s6 nghién clru dé cap dén hiéu qua clta ché dd an than clia méo so véi ché do &n duy tri dién
hinh clia méo trong viéc gidm thiéu cac con tang uré mau va kéo dai thoi gian séng sot. Nhirng
phat hién nhat quan trong cac nghién clru nay s dung cac ché dé an va phwong phap khac nhau
va duwoc thue hién & cac quéc gia khac nhau béi cac nhém nha nghién cieu ddc 1ap tng hd manh
mé két luan rang ché dod an than mang lai két qua 1am sang tét hon (séng dai hon va it con ting
ure mau hon).

Nghién ctu dau tién la mét thir nghiém 1am sang mu va ngau nhién véi 22 con méo dwoc cho an
ché d6 an than va 23 con méo dwoc cho &n ché dé an duy tri & méo trudng thanh (Ross et al,
2006). Céac diéu chinh ché dd an ubng chinh trong ché dé &n ubng than bao gém gidm protein,
phét pho va natri, va bé sung axit béo khéng b&o hoa da. Trong khi khdng cé con ting ure mau
ho&c t&r vong do than trong nghién cteu kéo dai hai ndm & 22 con méo dwgc cho an ché dd an
than, 6 con méo dwoc cho &n ché do duy tri da cé biéu hién Iam sang 1am sang va thay dbi sinh
hoé la tdng ure mau va 5 con méo dwgc cho an ché dd duy tri da chét vi hau qua cta bénh than .

The second study compared a manufactured protein- and phosphorus-restricted kidney diet to
continuing to feed the cats' regular (non-renal) diets (Elliott et al, 2000). This study was neither
randomized nor masked; cats that chose not to eat the kidney diet continued on their usual diet.
Cats that consumed the kidney diet survived significantly longer (n=29; median survival time = 633
days) than cats that continued to consume their regular diet (n=21; median survival time = 264
days).

The third study was a retrospective study performed in 31 first-opinion veterinary practices in The
Netherlands and compared survival times for cats fed one or more of 7 commercial feline kidney
diets to those not fed a kidney diet. (Plantinga et al., 2005) Median survival time for cats fed a
kidney diet was 16 months compared to 7 months for cats fed their usual (non-renal) diet.
Additionally, studies have been performed that support the benefit of renal diets based on
biomarkers of CKD-MBD such as FGF-23. FGF-23 is increased in cats with CKD and is associated
with a poorer prognosis. One retrospective study that compared FGF-23 concentrations in 33 cats
that ate a renal diet to concentrations in 11 cats eating a non-renal diet determined that feeding a
renal diet was associated with reductions in FGF-23 in both hyperphosphatemic and
normophosphatemic cats (Geddes et al 2013).
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Nghién ciru thir hai da so sanh ché dd an danh cho than han ché protein va phét pho dwoc sén
xuét véi meo &n ché do an thong thwong (khéng danh cho than) (Elliott et al, 2000). Nghién ctru
nay khéng ngau nhién ciing khéng che d4u; nhirng con méo chon khoéng &n ché d6 than van tiép
tuc ché dd an théng thworng ctia chiing. Nhirng con méo an ché dé &n than séng s6t lau hon dang
ké (n=29; thoi gian sdng trung binh = 633 ngay) so véi nhirng con méo tiép tuc &n ché dd an binh
thwong (n=21; thoi gian sdng trung binh = 264 ngay).

Nghién ctru thir ba Ia mét nghién ciru héi ciru dwee thye hién trong 31 co sé thi 'y ¢6 y kién dau
tién & Ha Lan va so sanh thoi gian sbéng sét clia nhivng con méo dwoc cho &n mdt hodc nhiéu hon
trong s6 7 ché dd an than c6 sn trén thj trwéng véi nhirng con khdng dwec cho an ché do an
than. (Plantinga va cong sw, 2005) Théi gian séng trung binh ctia méo dwoc cho &n ché d6 an
than & 16 thang so véi 7 thang déi véi méo an ché doé &n théng thwong (khdng cé than).

Ngoai ra, cac nghién clru da dwoc thyc hién dé hé tro loi ich ctia ché do &n than dua trén dau an
sinh hoc clia CKD-MBD nhw FGF-23. FGF-23 téng |én & méo bj CKD va cé lién quan dén tién
lwong x4u hon. Mét nghién cu héi ciru so sanh néng d6 FGF-23 & 33 con méo &n ché d6 &n c6
than véi néng dd & 11 con méo an ché dé binh thwdng da xac dinh rang viéc cho an ché do an
than co6 lién quan dén viéc giam FGF-23 & cd méo tang phospho va méo binh thuwéng (Geddes va
cbng sy 2013).

Phosphorus and Kidney Diets

In order to compensate for the decline in phosphorus excretion with advancing CKD, dietary intake
of phosphorus must be reduced. Most maintenance diets contain substantial quantities of
phosphorus, with protein typically contributing significantly to the phosphorus content. It is perhaps
a common misconception that the purpose of renal diets is protein restriction. There is little
consensus on the appropriate amount of protein in renal diets (see below), but there is a significant
amount of evidence regarding the importance of phosphorus restriction (Geddes et al 2013b;
Parker 2021).

Recent evidence also suggests that not only is the amount of phosphorus important, but the form
of phosphorus may affect phosphorus balance. (Parker 2021) Phosphorus from inorganic sources
(e.g., sodium or potassium phosphate salts) is more bioavailable that phosphorus from organic
sources (e.g., meat, bone meal, grains). Additionally, the dietary calcium:phosphorus ratio is
important as feeding highly bioavailable phosphorous salts in combination with too little calcium
(leading to a calcium to phosphorus ratio of <1) has been documented to result in renal damage in
previously healthy cats (Dobenecker et al 2018a; Dobenecker et al 2018b; Alexander et al 2019).
Ché d6 an ubng phét pho va than

DPé bu dap cho sw suy gidm thai phét pho véi CKD tién trién, lwong phdt pho &n vao phai gidm.
Hau hét cac khau phan duy tri déu chira mét lwong dang ké phét pho, véi protein thwdng dong
gop dang ké vao ham lwgng phbt pho. C6 18 mét quan niém sai 1am phd bién rang muc dich cua
ché d6 an than 1a han ché protein. C6 rat it sy ddng thuan vé lwong protein thich hop trong ché do
&n danh cho than (xem bén duéi), nhwng c6 rat nhiéu bang chirng vé tdm quan trong cda viéc han
ché phét pho (Geddes et al 2013b; Parker 2021).

Bang chirng gan day ciing cho thay réng khéng chi lwgng phét pho quan trong ma loai phét pho c6
thé anh huéng dén can bang phét pho. (Parker 2021) Phét pho tir cac nguén vd co (vi du: mudi
natri hodc kali photphat) cé kha nang sinh hoc cao hon phét pho tlr cac ngudn hiru co (vi dy: thit,
bot xwong, ngdl cc). Ngoai ra, ty 1& canxi:phdt pho trong ché dé an udng rat quan trong vi cho &n
mubi phét pho c6 kha ndng sinh kha dung nhiéu hon két hop véi qué it canxi (dan dén ty Ié canxi
trén phét pho <1) da dwoc ghi nhan la dan dén tén thwong than & nhirng con méo khdée manh
trwéc day (Dobenecker et al 2018a; Dobenecker va cong sy 2018b; Alexander va cong sy 2019).
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Dietary therapy may take several weeks to have a discernible effect on phosphorus; in cats with
CKD, full dietary effect was apparent after 28 to 49 days (Barber et al 1999). Thus, serum
phosphorus concentrations should be rechecked 4-6 weeks after initiating the renal diet. If in the
IRIS target range, the diet should be continued, and the serum phosphorus reassessed every 3 to
4 months (every 4-6 months may be adequate for IRIS CKD stage 2). Control of phosphorus is
more likely achieved with renal diet alone in patients with Stage 2 and 3 CKD. If a renal diet alone
fails to achieve the serum phosphorus target after 4-6 weeks, adding an intestinal binding agent is
recommended.

Ché d6 &n tri liéu c6 thé mét vai tuan dé co tac dung r6 rét déi véi phdt pho; & nhirng con méo bi
CKD, ché do an day da cé tac dung rd rang sau 28 dén 49 ngay (Barber et al 1999). Do d6, ndng
dod phét pho huyét thanh nén dwoc kiém tra lai 4-6 tudn sau khi bat dau ché do &n than. Néu trong
pham vi muyc tiéu IRIS, ché dd an nén dworc tiép tuc va phét pho huyét thanh dwgc danh gia lai c
sau 3 dén 4 thang (c&r sau 4-6 thang c6 thé du cho IRIS CKD giai doan 2). Kiém soéat phét pho cé
nhiéu kha néng dat dwoc chi bang ché dé &n than & méo CKD giai doan 2 va 3. Néu chi riéng ché
dd &an kiéng danh cho than khéng dat dwgc muc tiéu phdt pho huyét thanh sau 4-6 tuan, thi nén bd
sung chat dinh phét pho dwéng rudt.

While the amount of dietary phosphorus can be mitigated by administration of intestinal
phosphorus binders, particularly in combination with a kidney diet, the ability of intestinal
phosphorus binders to limit phosphorus uptake from diets containing high levels of phosphorus is
finite. This limitation combined with the fact that many cats resist administration of medications
increases owner frustration and reduces quality of life for cats having to receive unpalatable
medications with every meal. This lowers compliance and makes the strategy of supplementing
high protein foods with phosphorus binders of questionable efficacy. Administering phosphorus
binders at dosages above the recommended dose range can also lead to adverse drug effects,
toxic effects due to absorption of cations associated with the binders (e.g., aluminum, calcium etc.).
Hypercalcaemia is sometimes seen in cats with CKD (see IRIS Education article: Hypercalcaemia
in CKD). The risk factors for its occurrence, including its association with restricted phosphate
intake (accomplished by formulated diets or phosphate binding agents) remains to be determined.
Increasing phosphate intake leads to normalization of serum calcium concentration in some cases
of hypercalcaemia diagnosed after institution of diets (Geddes et al 2021). Further research is
warranted to facilitate identification of cats with CKD at risk of hypercalcaemia and to understand
how treatment can be better tailored to meet their specific physiological needs.

Mac du lwong phédt pho trong ché dé &n udng cé thé dwoc gidm thiéu bang cach st dung cac chét
gan phét pho trong rudt, dic biét 1a khi két hop véi ché dd an cho than, nhwng kha ndng cta cac
chét gan phét pho trong rudt d& han ché sw hap thu phét pho tir ché d6 an c6 ham lwong phét pho
cao la co gidi han. Han ché nay két hop véi thuc té 1a nhiéu con méo chéng lai viéc cho ding
thubc 1am tang sw that vong clia chi s& hiru va lam gidm chét lwong cudc séng ciia nhirng con
meéo phai nhan nhirng loai thubc kho chiju trong méi biva &n. Diéu nay lam gidm sy tuan tha va lam
cho chién lwoc bd sung thwe pham giau protein bang chat két gan phét pho cé hiéu qua dang ngo.
S dung chét gan phét pho v&i liéu lwgng trén pham vi liéu khuyén céo cling cé thé dan dén tac
dung phu cla thubc, tac dung doc hai do hap thu cac cation lién két véi chat két dinh (vi du: nhém,
canxi, v.v.).

Tang canxi mau déi khi xuat hién & méo mac bénh CKD (xem bai viét ctia IRIS Education: Tang
canxi mau & bénh CKD). Cac yéu t6 rii ro cho sw xuét hién cta né, bao gdm ca mdi lién hé véi
lwong phét phat bi han ché 14y vao (dwoc thuwe hién béi ché do an kiéng theo cong thirc hodc cac
thubc gan phét phat) van con dwoc xac dinh. Tang lwgng phébt phat dwa dén binh thwdng hoa
ndng doé canxi huyét thanh trong mét sé trwdng hop tang canxi mau dwgc chan doan sau khi thuc
hién ché dé an (Geddes et al 2021). Nghién ctru sdu hon dwoc dam bao dé tao diéu kién thuan loi
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cho viéc xac dinh nhirng con méo mac CKD ¢ nguy co bi tdng canxi mau va dé hiéu cach diéu tri
c6 thé dwoc diéu chinh tét hon dé dap (rng nhu cau sinh ly cu thé cda chang.

Is the Protein Content of Kidney Diets Optimal for Cats with CKD?

Recently, use of kidney diets in treating cats with CKD has become controversial, weighing the
potential benefits of these diets in mitigating the clinical consequences of CKD versus the
purported risk of protein malnutrition. Much of this debate has been focused specifically on cats, as
they are considered to be obligate carnivores and thus have increased protein requirements
compared to dogs and humans (Zoran 2002; Zoran 2011). As a result, some veterinarians have
recommended feeding diets containing high levels of dietary protein instead of feeding the
currently available kidney diets specifically designed for cats with CKD. These high protein diets do
not include the other dietary modifications found in kidney diets and problematically may be high in
phosphorus. This divergence in therapeutic opinion has likely evolved from recent studies
suggesting that senior cats may require more protein than younger cats (Laflamme & Hannah
2013) and the observation that in many cats with CKD, body weight, body condition score and/or
muscle mass may decline over time.

Ham lwong protein trong ché dd an kiéng danh cho than cé phai la téi wu cho méo bi CKD khéng?
Gan day, viéc sir dung ché do &n than trong diéu tri méo mac CKD da gay tranh céi, can nhac loi
ich tiém ndng cla nhirng ché do &n nay trong viéc gidm thiéu hau qua lam sang ctia CKD so v&i
nguy co' suy dinh dwéng protein. Phan Ién cudc tranh luan nay tap trung dic biét vao méo, vi
chang dwoc coi la loai an thit bat budc va do dé cé nhu cau protein cao hon so v&i ché va nguoi
(Zoran 2002; Zoran 2011). Do d6, mét sb bac si thi y da khuyén nghi cho méo &n ché d6 an co
ham lwong protein cao thay vi cho dn ché dd &n than hién cé dwoc thiét ké danh riéng cho méo bi
CKD. Nhirng ché d6 &n giau protein nay khong la cac diéu chinh ché d6 &n than va van dé la cé
thé c6 nhiéu phét pho. Sw khac biét trong quan diém diéu tri ndy cé thé da phat trién tlr cac nghién
ctru gan day cho thay rdng meéo gia c6 thé can nhiéu protein hon méo nhé (Laflamme & Hannah
2013) va quan sat thay rang & nhiéu con méo méc bénh CKD, trong lwgng co thé, chi sé tinh
trang co thé va/hoac khéi lwong co cé thé suy gidm theo théi gian.

Additionally, less dichotomous debates exist such as when and to what degree modification of
protein levels is necessary. In the past, the emphasis has been on reducing the protein content of
the diets. The rationale behind the modification of protein ingestion in patients with CKD is based
on the observations that reducing protein intake in animals with advanced disease significantly
improves their clinical signs. Although a direct cause-and-effect relationship has not been proven in
cats, it is generally believed that retained protein metabolites contribute significantly to many of the
metabolic derangements found in patients with kidney disease (Mitch 1991). Some veterinarians
argue that initiating protein moderation should be delayed until the cat begins to display clinical
signs of uremia, typically during later IRIS CKD Stage 3 or IRIS CKD Stage 4. Others argue that
dietary protein moderation should begin early in IRIS CKD Stages 2 or 3 because it may slow
progression of CKD, delay onset of uremic signs and facilitate better acceptance of diet change. In
addition, delaying diet therapy until the owner recognizes that the cat is manifesting clinical signs of
uremia increases the risk of developing a uremic crisis before diet treatment can be started. One
possible concern regarding kidney diets in some cats with IRIS CKD Stage 2 is that initiating
protein moderation with a calorically dense food may contribute to body fat gain and loss of lean
body mass if protein requirements are not met with the kidney diet.

Ngoai ra, cac cudc tranh luan it phan déi hon ton tai nhw khi ndo va mae do diéu chinh mirc do
protein & can thiét. Trwéc day, ngudi ta thwerng nhdn manh vao viéc gidm ham lwong protein
trong khdu phan &n. Co s& ly luan dang sau viéc diéu chinh lwong protein an vao & méo CKD dwa
trén cac quan séat cho thay viéc gidm lwong protein &n vao & dong vat méc bénh dang tién trién
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gitp cai thién dang ké cac dau hiéu Iam sang cta ching. M&c du méi quan hé nhan qué tryc tiép
chwa dwoc chirng minh & méo, nhwng nguwdi ta thwdng tin rdng cac chat chuyén hoa protein bi
gilr lai gop phan dang ké vao nhiéu réi loan chuyén héa dwoc tim thdy & méo méc bénh than
(Mitch 1991). M6t sb bac si tha y 1ap luan rdng nén tri hodn viéc bat dau diéu dd protein cho dén
khi méo bat dau c6 diu hiéu 1am sang cuta tdng uré mau, dién hinh la trong CKD Giai doan 3 hoéc
CKD Giai doan 4. Nhirng ngudi khac cho rang nén bat dau diéu chinh protein trong ché d6 an
sém & CKD Giai doan 2 hoac 3 b&i vi n6 ¢ thé 1am cham sw tién trién ctia CKD, tri hodn sw xuéat
hién ctia cac dau hiéu tang uré mau va tao diéu kién thuan lgi hon cho viéc thay déi ché do &n
udng. Ngoai ra, viéc tri hodn diéu tri bang ché do &n than cho dén khi chd s& hiru nhan ra con méo
dang c6 cac diu hiéu 1am sang ctia bénh uré mau sé lam ting nguy co phat trién con ting uré
huyét trwéc khi bat dau diéu tri bang ché do &n than. Mot méi quan tam c6 thé c6 lién quan dén
ché do &n danh cho than & mét sé con méo CKD Giai doan 2 1a viéc bat dau diéu chinh protein
bang thirc an dac giau nang lwong cé thé gop phan l1am tdng mé co thé va gidm khéi lwong co
nac néu ché do &n danh cho than khéng dap ng dwoc nhu cau protein.

Another important point is that although the commercially available feline kidney diets have
historically been described as being low protein, they actually meet, and in most cases far exceed,
the AAFCO recommendations for minimum crude protein content. In addition to the amount of
protein in a specific diet, the quality of that protein must be considered. Protein quality is not
related to the source of the protein but is measured based on the bioavailability of the amino acids
consumed, and more importantly, the composition of the protein. A high-quality protein, for an
individual species, contains all of the amino acids required by that species. Required amino acids
or essential amino acids are those that cannot be made by the animal through normal metabolic
processes. In commercially available kidney diets, the protein used is highly bioavailable and care
is taken to ensure that the required amino acids are present in more than sufficient amounts. For
example, in one commonly used commercial kidney diet for cats all the essential amino acids are
present in at least 150% of the recommended daily amount (Hills 2021).

M6t diém quan trong khac [a méac du ché dé an danh cho than clia méo c6 ban trén thj trwéng
trwdc day dwoc mé té la co ham lwong protein thap, nhung ching thuc sw dap (rng va trong hau
hét cac truong hop déu vuot xa khuyén nghi ctia AAFCO vé ham lwong protein thd téi thiéu.
Ngoai sb lwong protein trong mét ché dd &n uéng cu thé, chat lwong cla protein d6 phai dwoc
xem xét. Chét lwong protein khéng lién quan dén ngudn protein ma dwoc do lwéng dwa trén sinh
kha dung (kha nang hap thu qua dwdng tiéu hod) ctia cac axit amin dwoc tiéu thu va quan trong
hon 1a thanh phan cla protein. Protein chat lwong cao, danh cho mét loai riéng 18, chira tat ca cac
axit amin ma loai d6 yéu cau. Cac axit amin can thiét hoac axit amin thiét yéu la nhirng axit ma
dong vat khong thé tao ra thdng qua cac qua trinh trao ddi chéat binh thwéong. Trong cac ché do an
danh cho than c6 ban trén thi trwdng, protein dwoc st dung co sinh kha dung cao va can cha y dé
dam bao réng cac axit amin can thiét cé6 mét véi lwong viva da. Vi du: trong mot ché do &n than
dong géi thuwéng duoce siv dung cho méo, tat ca cac axit amin thiét yéu déu cé it nhat 150% lwong
khuyén nghi hang ngay (Hills 2021).

Unfortunately, there are very limited data evaluating protein as the only dietary intervention in
patients with CKD. One study in cats with surgically-induced disease showed significantly more
morphologic kidney changes in the cats fed a high protein diet (52%) versus those fed a lower
protein diet (Adams et al 1994). However, it is important to remember that surgically induced-
kidney disease does not have the same biologic behaviour as the naturally occurring disease. A
subsequent study did find that it was caloric intake, not protein intake, that seemed to affect the
renal morphology (Finco et al., 1998). The effect of CKD on protein requirements in cats has also
not been determined. Additionally published evidence that kidney diets cause loss of lean body
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and protein malnutrition when caloric intake is adequate is lacking. Studies on the effect of different
levels of dietary protein intake in cats eating appropriate calories are needed to establish the
optimal protein content for the feline kidney diet. Clinical trials using kidney diets in cats with CKD
have shown that cats with CKD fed kidney diets may have stable body weight and body condition
scores; however, most of these studies did not measure lean body mass, a better indicator of
protein malnutrition. One recent study (Hall et al 2019) demonstrated that cats with IRIS Stage 1
and 2 CKD that were fed a kidney diet with increased caloric density and enhanced concentrations
of carnitine and essential amino acids maintained lean body mass as measured by dual-energy x-
ray absorptiometry over a 6 month feeding trial. Cats consuming a control food did not eat as many
calories and subsequently lost weight.

That khéng may, c6 rét it di¥ liéu danh gia protein chi la ché d6 an udng duy nhat & méo mac bénh
than man. Mét nghién cteu trén nhivng con méo méac bénh than do phau thuat cho thay nhirng thay
ddi vé hinh thai than nhiéu hon dang k& & nhirng con méo dwoc cho &n ché do giau protein (52%)
so v&i nhirng con dwgc cho an ché do &n it protein hon (Adams va céng sw 1994). Tuy nhién, diéu
quan trong can nhé |a bénh than do phau thuat gay ra khéng cé hanh vi sinh hoc giéng nhw bénh
xay ra tw nhién. Mot nghién ctru sau dé da phat hién ra rang lwong calo nap vao chir khdéng phai
lwong protein nap vao duéng nhw anh huéng dén hinh thai than (Finco va cong sw, 1998). Anh
hwéng ctia CKD ddi véi nhu cau protein & méo ciing chwa duoc xac dinh. Cac bang chirng dwoc
coéng bd bd sung cho thdy ché doé &n than gay ra gay va suy dinh dwéng protein trong khi thiéu
lwong calo hdp thy day di. Cac nghién clru vé tac dong ctia cAc mirc protein khac nhau trong
khau phan &n & méo &n lwong calo thich hop 1a can thiét dé thiét 1ap ham lwong protein tdi wu cho
ché d6 an danh cho than ctia méo. Céac thir nghiém 1am sang st dung ché dd than & méo méc
bénh CKD da chi ra rdng méo mac bénh CKD dwoc cho &n ché dd than co thé c6 trong lwong co
thé va chi sé tinh trang co thé &n dinh; tuy nhién, hau hét cac nghién ctu nay khéng do khéi lvong
nac ctia co thé, mét chi sb tét hon vé suy dinh duéng protein. Mat nghién ciru gan day (Hall et al
2019) da chirng minh rdng nhirng con méo mac bénh CKD Giai doan 1 va 2 dwoc cho &n ché do
&n than véi mat do calo tang va ndéng do carnitine va axit amin thiét yéu cao sé duy tri khéi lvong
co nac dugc do bang pp ndng lwong kép x- phép do hap thu tia trong mét thir nghiém cho an
trong 6 thang. Nhirng con méo &n thirc &n kiém soéat khéng qua nhiéu calo va sau d6 giam can.

The subject of protein content continues to be an evolving discussion. Other diet modifications (i.e.,
phosphorus restriction) are likely significantly more important in managing patients with kidney
disease. As such, feline renal diets are now available with different quantities of protein so that
diets can be individualized to the patient based on their needs and response to therapy.

It should be remembered that in many patients, the iconic image of the "skinny CKD cat" is not
necessarily a result of decrease protein intake, but rather an overall decrease in caloric intake. This
often occurs before the diagnosis of CKD and initiation of a kidney diet, thus suggesting that CKD
itself promotes these changes, no doubt exacerbated by dysrexia. As CKD advances, dysrexia
causes a chronic and insidious decline in caloric intake and overall body condition and muscle
mass. In desperation, many owners will offer high protein foods to their pets in an effort to increase
their food intake. Although the commonly heard phrase "they have to eat something" is certainly
true, the quality and quantity of a patient's life will be prolonged if they eat adequate amounts of a
diet formulated for kidney disease (Ross et al 2006, Plantinga et al., 2005). Therefore a key part of
management is targeting nutritional adequacy in the CKD patient.

Chu @& vé ham lwong protein tiép tuc [a mot cudc thdo luan dang phat trién. Céc diéu chinh ché do
&n ubng khac (tirc 1a han ché phét pho) c6 thé quan trong hon dang ké trong viéc quan ly meéo
mac bénh than. Do dé, ché d6 an danh cho bénh than ctia méo hién cé s&n véi lwong protein khac
nhau dé ché do an c6 thé dwoc ca nhan héa cho tirng méo dwa trén nhu ciu va phan &ng cla
meéo voi liéu phap.
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Can nh¢ réng & nhiéu meo, hinh anh mang tinh biéu twong cda "con méo CKD gay go" khéng
nhét thiét la két qua cha viéc gidm lwong protein, ma |a do lwong calo téng thé gidm. Diéu nay
thwdng xay ra trwéc khi chdn doan CKD va bat dau ché do an than, do d6 goi y rang chinh CKD
thic day va chac chan sé tram trong hon do réi loan an uéng (bd an, an khéng day du, hoac an
khéng can bang dinh dwéng). Khi CKD tién trién, chirng rdi loan &n udng gay ra sw suy nhwoc
man tinh va gidm dan vé lwong calo tiéu thu cling nhw tinh trang toan than va khéi lwong co bap.
Trong tuyét vong, nhiéu cht s& hiru sé cung cép thirc &n giau protein cho vat nudi ctia ho dé cb
gang tang lwong thirc an cta ching. Mac du cum tr thwong dwoc nghe "méo phai &n mot thir gi
doé" chac chan 1a dung, nhwng chat lwong va thoi gian cudc sbng clia méo sé dwoc kéo dai néu ho
&n da lwong ché dd &n danh cho bénh than (Ross et al 2006, Plantinga et al., 2005). Do d6, mét
phan quan trong ca quan ly 1a nhdm muc tiéu day da dinh dwéng & méo CKD.

The Importance of Nutritional Assessment

Serial evaluations of nutritional status are a key part of CKD patient management, and a nutritional
plan should be performed for every patient including a specific recommendation for caloric intake.
A nutritional assessment should include body weight, body condition score, muscle mass score,
adequacy of caloric intake (including open ended questions about how the pet is eating), and a
complete dietary history (including pet food, treats, supplements and items used to give
medications). Assessment of muscle mass is particularly important in CKD patients as it can have
a profound effect on serum creatinine and affect the interpretation of the severity of disease, as
well as have notable implications for the nutritional status of the patient. Specific recommendations
for caloric intake and close monitoring of caloric intake are key to success with dietary
management of CKD. If caloric intake is not being met, dysrexia needs to be addressed and/or the
nutritional plan needs to change to compensate (appetite stimulants, feeding tube).

Tam quan trong ctia danh gia dinh dwéng

DPanh gia lién tuc vé tinh trang dinh dwéng la mét phan quan trong trong quan ly méo CKD va ké
hoach dinh duwéng nén dwoc thuwc hién cho moi méo bao gdm mét khuyén nghi cu thé vé lvong
calo nap vao. Banh gia dinh dw&ng nén bao gébm trong lwong co thé, chi sé tinh trang co thé, chi
sb khéi co, lwgng calo hap thu ddy dd (bao gdm cac cau héi mé vé cach thirc &n cla thi cwng) va
tién str ché dd an udng day du (bao gdm thirc &n cho thi cwng, thirc an vat, chat b sung va cac
vat dung dwoc sir dung dé cho ubng thudc). Banh gia khdi lwong co dac biét quan trong & méo
CKD vi né c6 thé c6 &nh hwdng sau séc dén creatinine huyét thanh va anh hwéng dén viéc giai
thich m&c d6 nghiém trong ctia bénh, cling nhw ¢6 y nghia dang chi y ddi vai tinh trang dinh
dwéng clia méo. Cac khuyén nghi cu thé vé lwong calo nap vao va theo ddi chat ché lwong calo
nap vao la chia khéa thanh céng trong viéc quan ly ché dé an uéng dbi véi CKD. Néu lwgng calo
khéng dwoc dap ng, chirng rdi loan an udng can dworc gidi quyét va’hodc ké hoach dinh dwéng
can thay déi dé bu triv (thubc kich thich thém an, éng cho &n).

Implementation of Dietary Therapy

The way in which a therapeutic food is introduced to the patient, and more importantly to the
owner, has a profound effect on patient acceptance. While some patients easily transition from one
diet to another, many cats are very selective and may require more coaxing to encourage diet
change. In general, it is probably best to recommend that diet changes be made very slowly rather
than abruptly. Most patients can be transitioned onto a new diet in 2-3 weeks by gradually mixing
the new diet into the old diet. In our experience, cats are more likely to accept a new diet if
transitioned over 3 weeks.

It is important to consider metabolic causes for anorexia before assuming that poor appetite is diet
related. If the patient was not eating their usual diet prior to presentation, they are unlikely to
accept a new diet. Often it is a general inappetence, not dislike of the kidney diets that make
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transition difficult. Therefore, in some patients it may be prudent to address as many factors that
may be suppressing appetite as possible before attempting a diet transition. A variety of metabolic
causes may be associated with poor appetite in cats with kidney disease including: 1) anemia, 2)
intestinal disease, nausea 3) dehydration, 4) metabolic acidosis, and 5) hypokalemia. Most of
these conditions can be managed with appropriate therapy.

Thuec hién liéu phap ché do an

Céach ma moét loai thwe pham tri liéu dwoc gidi thiéu cho méo, va quan trong hon la cho chi sé&
htru, c6 &nh huwéng sau sac dén sw chap nhan ctia méo. Trong khi mot sé méo dé dang chuyén tiy
ché d6 an nay sang ché do an khac, thi nhiéu con meéo rat chon loc va cé thé can phai dé danh
nhiéu hon dé khuyén khich thay dbi ché d an. Néi chung, c6 18 tét nhat 14 nén thay dbi ché do &n
udng tir tlr thay vi dot ngdt. Hau hét méo cé thé chuyén sang ché d6 &n méi trong 2-3 tudn bang
cach tron dan ché do &n maéi vao ché dé an cii. Theo kinh nghiém cla ching tdi, méo c6 nhiéu kha
nang chap nhan ché dd an méi néu dwoc chuyén ddi trong 3 tuan.

Diéu quan trong 1a phai xem xét cac nguyén nhan chuyén héa cla chirng chan an truwéc khi cho
rang chirng chan &n cé lién quan dén ché do an uéng. Néu méo khéng an ché do an thong thwong
trwdc khi dén kham, ho khéng c6 kha ndng chap nhan ché d6 an méi. Théng thwong, do 1a sw
kém &n noi chung, chir khdng phai khdng thich ché dd an than gay khé khan cho qué trinh
chuyén ddi. Do d6, @ mot sd méo, cé thé nén than trong gidi quyét cang nhiéu yéu t c6 thé ngan
chan sy thém an cang tdt trwéc khi thir chuyén déi ché dé &n. Nhiéu nguyén nhan trao dbi chat cé
thé lien quan dén tinh trang chan an @ méo méc bénh than, bao gém: 1) thiéu mau, 2) bénh
dwong rudt, budn ndn 3) méat nwéce, 4) nhiém toan chuyén hoéa va 5) ha kali mau. Hau hét cac diéu
kién nay c6 thé dwoc quan ly bang diéu tri thich hop.

Recommendations to help increase acceptance and intake of
kidney diets

The most important factor in the success of diet transition is the education of the owners. If the
owners understand the importance of the kidney diet as a medical intervention, not just a food,
they are more likely to comply with the instructions. Many owners will offer the food once, and if the
cat refuses, will assume they will never eat a kidney diet. If they realize the importance of a kidney
diet, they will put forth the time and effort to transition properly.

Transition to a kidney diet from the patient's original food over at least 3 weeks. A typical protocol
is:

week 1: 25% kidney diet, 75% original diet

week 2: 50% kidney diet, 50% original diet

week 3: 75% kidney diet, 25% original diet

week 4: 100% kidney diet

To minimize confusion and maximize compliance, ask the owner to bring in the cat's previous diet
and make pre-mixed bags labelled with the appropriate week. Additionally, once the owners see
the dedication to the transition process and kidney diets in general, they may be more compliant.
Follow-up phone calls (at least weekly) to check on the progress of the owner and pet during the
transition phase from the original diet to a kidney diet, will increase compliance and emphasize the
importance dietary management.

Provide small, frequent meals, and maximize palatability to encourage intake. Canned diets should
be warmed to slightly above room temperature prior to serving. All meals should be offered in a
secure, familiar environment with minimal distractions. Positive reinforcement (petting and praise)
should accompany meals.

Cac khuyén céo dé gitp tang cwdng chap nhan va hap thu ché dé an than

Yéu td quan trong nhat trong sw thanh céng cta qua trinh chuyén déi ché do an udng la gido duc
cla chd s& hiru. Néu chi s& hiru hiéu thm quan trong ctia ché dé an kiéng than nhw mét can thiép
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ndi khoa, khdng chi 1a thywe phdm, thi nhiéu kha nang ho sé tuan thd cac hwéng dan. Nhiéu cha s&
hi*u sé& cung cap thirc an mét 1an va néu con meéo tir chéi, ho sé& cho rang ho sé khéng bao gi¢ &n
ché d6 an than. Néu ho nhan ra tdm quan trong ctia ché d6 an kiéng danh cho than, ho sé danh
thdi gian va nd lwc dé chuyén ddi dung céch.

Chuyén sang ché do &n than tir thwc phdm ban dau clia méo trong it nhat 3 tuan. Mot cach thire
dién hinh la:

tuan 1: 25% ché do an than, 75% ché do an ban dau

tudn 2: 50% ché dd &n than, 50% ché dod an ban dau

tuan 3: 75% ché dd an than, 25% ché d6 an ban dau

tudn 4: ché dd an 100% than

Pé t6i thidu nham |an va téi da viéc tuan thd, hdy yéu cau chd sé hiru mang theo ché d6 an kiéng
trwdc d6 clia méo va lam cac tii tron sén c6 dan nhan tuan thich hop. Ngoai ra, mét khi chd s&
hiru nhan thay sw quan trong cho qua trinh chuyén ddi va ché dé &n udng than néi chung, ho c6
thé tuan tha nhiéu hon.

Céc cudc goi dién thoai theo ddi (it nhat [a hang tuan) dé kiém tra tién d6 ctia chd va tha cung
trong giai doan chuyén dbi tr ché do &n ban dau sang ché do than, sé tdng cwdng sw tuan tha va
nhan manh tam quan trong cla viéc quan ly ché dé an.

Cung cp cac bira &n nhd, thuwerng xuyén va tdi da hoa sw ngon miéng dé khuyén khich lwong &n
vao. Ché do an kiéng déng hop nén dwoc lam &m dén nhiét dd cao hon moét chit so véi nhiét do
phong truwéc khi dwoc dung. Tat ca cac biva an nén dwoc cung cap trong mét méi truéng an toan,
quen thudc vai it phién nhiéu nhat. Sy ciing cb tich cwe (vudt ve va khen ngoi) nén di kém véi bira
an.

It is not recommended that medications be mixed with food. Many have an unpleasant taste and
will decrease food intake and/or result in food aversion. The only possible exception to this rule is
aluminium hydroxide. Ideally phosphorous binders should be mixed with the food, but only
aluminium hydroxide is available as an odourless and tasteless powder. The flavoured and liquid
formulations should NOT be mixed in the food as they are unpleasant and will decrease intake.
When hospitalized, patients should not be introduced to a kidney diet. They will associate the new
food with the stressful surroundings and food aversion is likely. Wait until the patient is stable and
discharged before trying a kidney diet.

"Toppers" of senior diets consisting of <10% of daily caloric intake can also be used to stimulate
interest in kidney diet.

If transition to 100% renal diet is not successful, feeding a percentage of renal diet combined with
maintenance diet may help meet caloric requirements.

In patients unable to meet nutritional needs on their own, assisted feeding (esophagostomy or
gastrostomy tubes) may be an option.

Khong nén trdn thudce véi thiee &n. Nhiéu loai c6 mui vi kho chiu va sé 1am gidm lwong thére &n &n
vao va/hodc dan dén ac cadm véi thire &n. Ngoai 1& duy nhét c6 thé cé dbi véi quy tie nay la nhém
hydroxit. Ly twéng nhat la chat dinh phdt pho nén dwoc trén véi thire an, nhwng chi cé nhéom
hydroxit & dang bét khong mui va khéng vi. KHONG nén trén cac cong thire c6 hwong vi va dang
Idng vao thre an vi ching c6 mui khé chju va sé lam giam Iwgng an vao.

Khi nhap vién, méo khéng nén duoc gidi thiéu ché do an than. Ching sé lién két thirc an mai Vi
mdi trwdng xung quanh cang thdng va cé kha nang ac cdm vai thiee &n. Cher cho dén khi méo 6n
dinh va xuét vién truwéc khi thtr ché do an kiéng than.

"Toppers" cla ché do &n méo gia bao gdm <10% lwong calo hang ngay ciing c6 thé duoc st
dung dé kich thich sy quan tam dén ché d6 an uéng than.
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Néu qué trinh chuyén dbi sang ché do &n 100% danh cho than khéng thanh céng, thi viéc cho an
mot phan trdm ché dé &n danh cho than két hop véi ché dd an duy tri cé thé gitp dap tng nhu cau
calo.

O nhitng méo khong thé tw dap tng nhu ciu dinh duéng, viéc cho &n hé trg (bng thong thuc
quan hodc thdng da day) c6 thé la mét lwa chon.

Conclusion

Clinical trials of feeding kidney diets to cats with spontaneous CKD have shown them to be
effective in improving survival, reducing uremic crises, and improve blood urea nitrogen and
phosphorus concentrations. It has also been shown that when food intake is adequate, kidney
diets can maintain body weight and body condition scores for up to two years. While some have
guestioned whether kidney diets provide adequate protein and have advocated feeding higher
protein diets to cats with CKD, no convincing clinical trial evidence has been provided to support
this proposal. Best current evidence supports the recommendation to feed cats with CKD kidney
diets. The current IRIS clinical guidelines support feeding kidney diets to cats with IRIS CKD
Stages 2, 3 and 4 in conjunction with close nutritional monitoring to ensure adequate caloric intake
The guidelines also recommend monitoring response to treatment, recognizing that there are
individual cats at each stage which will need adjustments to their dietary therapy (modifying protein
content based on nutritional need, increasing phosphorus restriction if serum phosphorus fails to
meet the target level through the addition of phosphate binders, or reducing phosphorus restriction
in cases where serum calcium increases, and hypercalcemia is a concern). The concept is that
dietary therapy, like any other kind of therapy needs to be tailored to the individual cat.

Phan két luan

Ca4c thir nghiém lam sang vé viéc cho méo bi CKD tw phét (khdng rd nguyén nhan) &n ché do than
da cho thay ching c6 hiéu qua trong viéc cai thién kha nang séng sét, gidm con tdng ure mau va
cai thién néng dé nito va phdt pho uré trong mau. N6 ciing da duwoc chirng minh rang khi lwong
thirc an dwoc cung cap day da, ché dé an than cé thé duy tri trong lwong co thé va chi sé tinh
trang co thé trong téi da hai nam. Trong khi mét sé ngudi d&t cau héi liéu ché dd an than co6 cung
cép du protein hay khdng va da Gng ho viéc cho méo bj CKD an ché do giau protein hon, thi khéng
c6 bang chirng thir nghiém 1am sang thuyét phuc nao dwoc dwa ra dé hd tro cho dé xuét nay.
Bang chirng tét nhét hién tai ting hd khuyén nghj cho méo &n ché dé &n than CKD. Cac hwéng
dan 1am sang hién tai ctia IRIS hé tro viec cho méo mac CKD Giai doan 2, 3 va 4 &n ché d6 an
than két hop véi viéc theo ddi dinh dwéng chat ché dé& dam bao lwong calo hap thu day da

Céc hwéng dan ciing khuyén nghi theo déi phan trng véi diéu tri, thira nhan rang c6 tirng con méo
& tirng giai doan sé can diéu chinh liéu phap an (diéu chinh ham lwong protein dwa trén nhu cau
dinh dwéng, tang han ché phét pho néu phét pho huyét thanh khéng dap (rng mirc muc tiéu théng
qua viéc bd sung ctia chat gan phét phat, hoac gidm han ché phét pho trong truéng hop canxi
huyét thanh tang va tang canxi mau la mét méi quan tam). Khai niém 1a liéu phap ché dé an, gibng
nhw b4t ky loai tri li&u nao khac, can phai dwoc diéu chinh cho phu hop véi tirng con méo.
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