Kliiniline kiisimus 10.

Kas kroonilise neeruhaigusega patsientidel tuleb ravitulemuste parandamiseks hoida
korgvererohktove raviga vererohuvaartused teatud optimaalsel tasemel vs mitte?

Tulemusnditajad: péhihaiguse ravitulemuslikkus, kroonilise neeruhaiguse ravitulemuslikkus,
elulemus, lildsuremuse vihenemine, patsiendielukvaliteet, kroonilise neeruhaiguse
progresseerumine, siidame-veresoonkonna tiisistused, hospitaliseerimine, neeruasendusravi,
ravikulu, suremus siidame- ja veresoonkonnahaigustesse

KDIGO ravijuhend: KDIGO Clinical Practice Guideline forthe Management of Blood Pressure in
Chronic Kidney Disease http://www.kdigo.org/clinical practice guidelines/pdf/KDIGO BP GL.pdf

Edukasvereréhuravi tdhendab elustiili muudatuste samm-sammulist Gthendamist ravimitega,
sealjuures arvestades vajadust ravi korrigeerida (kaasuvad haigused, patsiendi vanus). Vererhuravi
planeerimisel on olulinearvestadakroonilise neeruhaiguse progresseerumise riski, retinopaatia
olemasolu (Il tilpi diabeedipatsiendid) ning sellega, kuidas patsient ravi talub (,, tolerance”). (Not
Graded - little evidence from RCTs to guide these decisions)

Elustiili muutustele julgustamisel tuleb soovitada muuhulgas patsientidele tervisliku kehakaalu (KMI
20 ...25). (1D — very low quality of evidence). Soovitatavad vererdhu sihtvaartused on erinevad —ei

sOltu kroonilise neeruhaiguse staadiumist, kiill aga diabeedi voi albuminuuria olemasolust.

1. Kroonilise neeruhaigusega patsient, kellel ei ole diabeeti ega mikroalbuminuuriat, peaks
hipotensiivset ravi alustama, kui arstikabinetis méddetud vererdhk on rohkem kui 140/90
mmHg. (1B — moderate quality of evidence).

MDRD (= Modification of Dietin Renal Disease, 1994.a) randomiseeritud uuringus keskmine
arteriaalne réhk vahem kui 92 mmHg (~125/75 mmHg) vérrelduna 107 mmHg (~140/90 mmHg):
range korgvererdhutdve ravi vahendas kroonilise neeruhaigise progressiooni patsientidel, kelle
O0pdevane proteinuuriaolitlelg.

AASK (=the African American Study of Kidney Disease amd Hypertension,2002.a) —randomiseeritud
kontrollitud uuring: ei ndgidadanud madalama verer&huvaartuste (128/78 (12/8) mm Hg vs 141/85
(12/7) mmHg) eelist proteinuuriata patsientidel.

ACCORD (= Action to Control CardiovascularRiskin Diabetes, 1999 —2014.a) leidis, et slistoolse
vererdhu (SBP) sihtvdartusel alla 120 mmHg vorreldes sihtvdartusega alla 140 mmHg eiole eelist
tulemusnaitajates (suremus, kroonilise neeruhaiguse I6ppstaadium)

2. Kroonilise neeruhaiguse ning mikroalbuminuuriaga (30...300 mg/66paevas) patsient, kellel ei
ole diabeeti, soovitatakse verer6huvaartuseid kuni 130/80 mmHg. (2D — very low evidence).
Sama sihtvaartus on ka siis, kui 6pdevane valgukaotus on iile 300 mg (2C — low evidence)

Puuduvad vererdhu sihtvaartustele keskendunud uuringuid, mis hindaks kardiovaskulaarseid
tusistusi.

HOT (= Hypertension Optimal Treatment ) ei téendanud kardiovaskulaarsetetiisistuste seost
madalamate vererdhu sihtvaartustega. (Selle uuringu norkuseks tdendusmaterjalina on albuminuuria
andmestiku puudumine).



http://www.kdigo.org/clinical_practice_guidelines/pdf/KDIGO_BP_GL.pdf

AASK, MDRD on n3idanud, et vererdhu sihtvaartus alla 130/80 mmHg vidhendab kroonilise
neeruhaiguse progresseerumisekiirust proteinuuriaga patsientidel.

(Law MR, Morris JK, Wald NJ. Use of blood pressure lowering drugs in the prevention of
cardiovascular disease: meta-analysis of 147 randomised trials in the context of expectations from

prospective epidemiological studies. BMJ 2009;) hindas erinevate vererShuravimite soodsat moju
kardiovaskulaarse suremuse vahendamisele, kdrgete verer6huvaartuste ning kardiovaskulaarse
suremuse vahel on statistiliselt oluline seos.

3. Krooniliseneeruhaiguse ning diabeediga patsientidel, kellel ei ole mikroalbnuminuuriat (alla

30 mg/66p) soovitatakse vererdhu sihtvaartuseks 140/90 mmHg (1B = moderate quality of
evidence), sellinesihtvaartus voiks vahendada ka kroonilise neeruhaiguse progresseerumise
riski.
UKPDS ( =the United Kingdom Prospective Diabetes Study, 1998.a): diabeediga patsiendid
(nefropaatiaoli teadavaga vaikesel hulgal) randomiseeriti vereréhuvaartuste alusel alla 150/85
mmHg vsalla 180/105 mmHg - rangem vererdhuviaartuste kontroll vdhendas diabeedist tingitud

kardiovaskulaarsurmade, insultide jaretinopaatia progresseerumise riski.

HOT Study (= The Hypertension Optimal Treatment Study, 1994.a): diastoolsete vererGhuvaartuste

(DBP) 80, <85 ja <90 mmHg ning kardiovaskulaarse suremuse risk on kdige vdaiksem, kui DBP

86.5 mmHg, ka leiti, et sihtvdartusest madalam DBP on kardiovaskulaarsete siindmuste aspektist

ohutu
ABCD ( = the Appropriate Blood Pressure Control in Diabetes) viie aasta tulemustes puudus rangema

diastoolse eesmarkvaartuse (75 mmHg) ningmédduka eesmarkvaartuse (80... 89 mmHg) osas

erinevus neerutisistuste ja kardiovaskulaarsete tisistuste tekkes. Rangema diastoolse
eesmarkvaartusega grupis oli suremus vaiksem.

ACCORD (=Action to Control CardiovascularRiskin Diabetes) oli 4733 diabeedi ning kGrge
kardiovaskualarseriskiga patsientihdlmav randomiseeritud uuring — eesmarkvaartusteks alla 140

mmHg vs 120 mmHg. Valimist 39% oli albumiini-kreatiniinisuhe kdrgem. Muokardiinfarkti, insuldi,

kardiovaskulaarne surma esinemine kahe grupi vordluses oli olulise erinevuseta; ehkki madalama
vererbhuvaartusega patsientidel oli insuldi risk vaiksem (62 vs 36)

MRFIT (= Multiple Risk Factor Intervention)vererdhuvaartuste ning kroonilise neeruhaiguseriski
vahel onoluline seos; diabeetikute hulgas on kardiovaskulaarse suremuse risk kdrgem, sealjuures on
madravamaks slistoolne vererdhuvaartus

KDIGO Téogrupi arvamus: toendusmaterjal pole piisav, et kbigil kroonilise neeruhaiguse ja
diabeediga patsientidel valida madalama verer6hu sihtmdérkvddrtuse kasuks. T66grupp néustub,
et tegemist on pigem konservatiivse Iihenemisega, kuid puuduvad kérge kvaliteediga
randomiseeritud kontrollitud uuringud diabeedi ja kroonilise neeruhaigusega patsientidele, kel
albumiini/kreatiniini suhe uriinis suurenenud ei ole.

4. Kroonilise neeruhaigusegatisistunud diabeedipatsientidel, kellel on 66pdevane valgukaotus
ule 30mg, on optimaane vererdhuvaartus 130/80mmHg. (2D —very low evidence).

Albuminuuria on oluline kardiovaskulaarne riskitegur.

Eakate hiipertensiooniravi: NHANES Il (=National Health and Nutrition Examination Survey 1988—

1994), kus patsiendid vanemad kui 60-aastased patsiendid jaotati kaheks uuringugrupiks —
kdrgvererdhu ravi saavad jaravita —tulemiks oli J-kdver vererdhu ning kroonilise neerupuudulikkuse



esinemise osas. 2009.a Cochrane lilevaade 15 randomiseeritud kontrollitud uuringust selgus, etile
60-aastased kellel vererbhuvaartused kuni 140/90 mmHg on madalama suremusriskiga (RR0.90;
95% Cl 0.84-0.97) jaka kardiovaskulaarse suremusriskiga (RR0.72; 95% Cl 0.68—0.77). Ule 80-
aastastest uuringualustest koosnenud vaatlusuuuuringus ilmnes samuti J-kdver elulemuses —

130...139/70...79 mmHgviie aasta elulemus oli madalam suremusriskiga, kui need, kelle vererdhk oli
veel madalam. Liiga ranget vereréhuravi ei peeta vanemal eagrupil ohutuks.

NICEravijuhend: Chronickidney disease in adults: assessmentand management (Blood pressure
control in people with CKD) http://www.nice.org.uk/guidance/cg182

Téogrupp on jaanud kokkuvotvale arvamusele, et optimaalne korgvererohu sihtvaartust ei ole
toenduspohiselt voimalik esitada. Suurbritannia juhised jadvad seisukohale, et kérgvererdhu ravi
tuleks alustada, kui BP 140/90 mmHg ning kui patsiendil on proteinuuria (ACR rohkem kui 100
mg/mmol), tuleks vererdhuravi alustada, kui BP on 130/80 mmHg, sealjuures sihtvaartusteks peaks
olema olema vastavalt alla 130/80 mmHg v&i 125/75 mmHg.

Viidatakase KDOQI ja SIGN juhistele, kus sihtvaartuseks on 130/80 mmHg. CARI: alla125/75 mmHg
kui patsiendil on proteinuuria ile 1g/60p&devas. Optimaalsest madalamate vererShuvaartuste osas
seisukoht puudub. Briti hiipertensioonithing (British Hypertension Society) arvamusel on sihtvaartus
alla130/80 mmHg ning kui proteinuuria tile 1g/66p. Siisalla 125/75 mmHg.

Toendusmaterjali osas toetutakse tihele metaanaliiisile, kolmele randomiseeritud kontrollitud
uuringule, neljale juhuanaliisile, viiele post-hocanaltitsile , mis vérdlevad rangetja méddukat
vererdhuravi. KDIGO jattis valja MDRD, sest selles uuringus jalgimisperioodil vererdhuvaartuseid ei
mooddetud.

Kulutuluanallitse ei leitud.

AASK (=The African American Study of Kidney Disease and Hypertension; RCT, n=1094, follow-up 4
years)— NS erinevus rangel jamdddukal vererdhuravil. (Level 1+, well-conducted meta-analyses,
systematic reviews of RCTs, or RCTs with a low risk of bias. ) .

IDNT (= The Irbesartan Diabetic Nephropathy Trial) - diabeedihaiged, kellel valjendunud proteinuuria
proteinuuriajasaavutatud SBP €120 mmHg (n=53) oli Gldsuremus suurem vorreldunasaavutatud
SBP >120 mmHg (n=1537) (Level 2+; well-conducted case—controlorcohort studies with a low risk of
confounding, bias orchance and a moderate probability that the relationship is causal, Berl T,
Hunsicker LG, Lewis JB, Pfeffer MA, Porush JG, Rouleau JLet al. Impact of achieved blood pressure on
cardiovascularoutcomes in the Irbesartan Diabetic Nephropathy Trial. Journal of the American
Society of Nephrology. 2005; 16(7):2170-2179). Diabeetiline nefropaatiajavaljendunud proteinuuria
on kardiovaskulaarse suremuse riskiteguriks, risk vahenes, kui vererdhuvaartused >170 mm Hg
onnestus vahendada 120-130 mmHg-ni. Samas patsientidel, kellel saavutati SBP <120 mmHg, nende
risk kongestiivse siidamepuudulikkuse osas oli vorreldes SBP >120 mmHg suurem. (Level 2 +, well-
conducted case—control or cohort studies with a low risk of confounding, bias or chanceand a
moderate probability that the relationship is causal).

Ka miokardiinfarkti risk oli DBP 70-80 mmHg suurem vGrreldes DBP >85 mmHg (Level 2 +, well-
conducted case—controlor cohort studies with a low risk of confounding, bias orchanceand a
moderate probability that the relationship is causal )



http://www.nice.org.uk/guidance/cg182

Kovesdy CP, TrivediBK, Kalantar ZK, Anderson JE. Association of low blood pressure with increased
mortality in patients with moderate to severe chronickidney disease. Nephrology Dialysis and
Transplantation. 2006; 21(5):1257-1262 — uuring, kus krooniline neeruhaigus G3-5 CKD, mehed,
patsientidesuremus, kellel SBP 134-154 mmHg (n=238) on madalam vérreldes SBP 86 mmHg. (Level
3, non-analyticstudies (forexample, case reports, case series).)

Suremus oli statistiliselt madalam neil, kel DBP >86 mmHg (n=200) vorrelduna DBP alla65 mmHg
(n=233). (Level2+and 3).

Kaks post-hocrandomiseeritud kontrollitud uuringut (IDNT n = 1590, RENAALn =1513) —pole olulist
erinevust eGFRvdhenemise osas range ja modduka vereréhuravi patsientidel. Samal seisukohal olid
ka AASK, REIN-2ja MDRD uuringud. (Level 1+, well-conducted meta-analyses, systematicreviews of
RCTs, or RCTs with a low risk of bias)

MDRD polnud olulist erinevus ka Gldsuremus véi kroonilise neeruhaiguse |6ppstaadiumi osas. (Level

1+): RENAAL uuringus ei ilmnenud vahet ka neil, kel 3nnestus saavutada DBP 70—89 mmHg compared
to achieved DBP 80-89 mmHg.

Table 71: Blood pressure goals of three RCTs

RCT Intense blood pressure control Usual blood pressure control

MDRD MAP <92 mmHg for people 18-60 years or <98 MAP <107 mmHg for people 18-60 years or <113
mmHg for people 61 and older mmHg for people 61 and older

REIN-2 SPB <130 mmHg, DBP <80 mmHg DBP <90 mmHg, irrespective of SBP

AASK MAP <92 mmHg MAP 102-107 mmHg

Soovitused: Kroonilise neeruhaigusega patsientidel hoidasiistoolne vererohk alla 140 mmHg
(sihtvaartus 120- 139 mmHg) ja diastoolne vererdhk alla 90 mmHg. Kroonilise neeruhaiguse ning
diabeediga patsientidel ning neil, kellel ACR 70 mg/mmol v6i rohkem, tuleks siistoolne vererdhk
hoida alla 130 mmHg (sihtmarkvaartus 120-129 mmHg) ning diastoolne vereréhk alla80 mmHg.

Figure 4: Blood pressure values associated with adverse outcomes.
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SIGN (Scottish Intercollegiate Guidelines Network): Diagnosis and management of chronic kidney
disease A national clinical guideline http://www.sign.ac.uk/pdf/sign103.pdf

SBP >130 mmHg on seostatav kroonilise neeruhaiguse progressiooniga mittediabeedihaigetest
patsientidel, kel on proteinuuria >1g/66pdevas. TJafar TH, Stark PC, Schmid CH, Landa M, Maschio
G, de Jong PE, et al. Progression of chronic kidney disease: the role of blood pressure control,
proteinuria, and angiotensin-converting enzyme inhibition: a patient-level meta-analysis. Ann
Intern Med 2003;139(4):244-52: optimaalne SBP 110-129 mmHg ning SBP vihem kui 110 mmHg on
seotud kroonilise neeruhaigsue kiirema progresserumisega. (1++, High quality meta-analyses,
systematicreviews of RCTs, or RCTs with a very low risk of bias)

JafarTH, Stark PC, Schmid CH, Landa M, Maschio G, MarcantoniC, et al. Proteinuria as a modifiable
risk factor for the progression of nondiabeticrenal disease. Kidney Int 2001,60(3):1131-40. —on
metaanallilis 55 randomiseeritud kontrollitud uuringust (n : 5714) K&rge vereréhu mdju on
tdheldatavam proteinuuria korral. (1++, High quality meta-analyses, systematicreviews of RCTs, or
RCTs with a very low risk of bias)

Vererdhkutuleb ravida, et hoida draglomerulaarfiltratsiooni vahenemine ning et vahendada
proteinuuriat. Patsiendid, kel 66p&evane valgukaotus uriiniga>1g ehk PCR 100 mg/mmol, peaks SBP

olemaalla130 mmHg.

Malaysia ravijuhend: ManagemenT of Chronic Kidney Disease in Adults
www.acadmed.org.my/view file.cFm?ileid=497

Vererdhu eesmirkvairtus peaks olema < 140/90 mmHg. (SBP 120 — 139 mmHg). (Grade A -at least
one metaanalysis, systematicreview, or RCT, or evidence rated as good and directly applicable to
the target population ). Madalamat eesmarkvaartust < 130/80 mmHg (SBP 120- 129 mmHg)
soovitatakse patsienidele, kel proteinuuria 2 1 g/pdevas (Grade A)ning diabeetilise nefropaatiaga
patsientidele (Grade B-Evidence fromwellconducted clinical trials, directly applicableto the target
population, and demonstrating overall consistency of results; or evidence extrapolated from meta
analysis, systematicreview, or RCT). Korgvererdhu ravimine on oluline, vahendamaks kroonilise
neeruhaiguse siivenemist ningvahendamaks kardiovaskulaarhaiguste riski.

AASK (= The African American Study of Kidney Disease and Hypertension): BP<135/85 mmHg
peetakse optimaalseks, SBP<120kardiovaskulaarhaigusega patsientidel suurendab
kardiovaskulaarhaigustesse haigestumise ning suremuse riski. Vaga madalad vererdhuvaartused
(<110/70 mmHg) olid seoses kdrgema suremusega eakatel ning kaugelearenenud kroonilise

neeruhaigsuega patsientidel. ( level II-2: evidence obtained from well-designed cohort or case-
control analyticstudies, preferably from more than one centre or group). Koronaarhaigusesse
haigestumiseja suremuse osas ei olnud statistiliselt olulist erinevust méddukajarange
vererbhuvaartuste korral. (MAP <92 mmHg vs MAP 102 — 107 mmHg).

ACCORD (=Action to Control Cardiovascular Riskin Diabetes): SBP <120 mmHg vs 140 mmHg ei oma
erinevust fataalsete kardiovaskulaarsiindmuste osas, vaid pigem suurendab tisistuste riski. Sama
tulem ka IDNT (=The Irbesartan Diabetic Nephropathy Trial) post hocanaliiisis. ( levelll-2).
Agressiivsemal kdrgvererdhuravil ((€135/85 mmHg vs <140 - 160/90 — 100 mmHg)ei ole statistiliselt
olulist eelist miiokardiinarktiriskis.
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Tserebrovaskulaariisteemi osas on vastukdivad andmed, kas rangel vererdhuravil on eeliseid.
Vererdhuvahendaminejubaeelnevalt hiipertensiivetel patsientidel ei vdhendanud haigestumisriski.
(level 11-2). Samas PROGRESS (randomiseeritud uuring perindopriilil pdhinevast vererdhuravist
patsientidel, kel varasem insult vGi TIA ehk transientischaemicattack): kroonilise neeruhaiguse G3-
G5 vahenes perindopriil-indapamiid ohjatud vererdhuravi korral tserebrovaskulaarsiindmuste
kordumine.

Vererdhuvaartuste range ohjamine ( <135/80 mmHg vs <140-160/90 mmHg) eiole kroonilise

neeruhaiguse progresseerumise aspektist statistiliselt oluliselt parema tulemusega.

AASK (MAP <92 vs 102 - 107 mmHg), REIN-2 (BP <130/80 vs DBP <90 mmHg) ja MDRD (<92 vs <107
mmHg 18 — 60-aastastel patsientidel ning <98 vs <113 mmHg>61 years) ei olnud statistiliselt olulist
erinevust. Kui patsiendil oli proteinuuria >3 g/606p, aitas vererdhu optimiseerimine dra hoida
neeruhaiguse progresseerumist, samas vdiksema valgukaotuse korral ei olnud agressiivsel
vererdhuravil statistiliselt olulist eelist.

RENAAL (=Reduction of Endpointsin NIDDMwith the Angiotensin [l Antagonist Losartan):
patsiendid, kes saavutasid raviga SBP <130 mmHg vs SBP 140 - 159 mmHg oli vdikesemrisk seerumi

kreatiniinvdartuse suurenemisele, Idppstaadiumi neerupuudulikkusele vdi suremusele. (levelll-2).
ADVANCE (=Actionin Diabetesand Vascular Disease: Preterax and Diamicron MR Controlled
Evaluation):SBP <110 mmHg on seostatav vdiksemaarvu neerutisistustega, ent sedajuhul kui
algseks vererbhuvaartuseks oli SBP 2140mmHg. Rhutatakse proteinuuria tahtsust kroonilise
neeruhaiguse progresseerumises. (level I)

AIPRD (=The Angiotensin-converting-enzyme Inhibition and Progression of Renal Disease)
metaanaliils: kroonilise neeruhaiguse sivenemine mittediabeedipatsientidel, kel proteinuuria>1lg,
on optimaalne SBP 110 - 129 mmHg, sealjuures tuleb arvestada, et SBP alla 120 mmHg
kardiovaskulaarsete siindmuste risk suureneb.

2013 ESH/ESC Guidelines forthe management of arterial hypertension
http://eurheartj.oxfordjournals.org/content/ehj/34/28/2159.full.pdf

The 2007 ESH/ESC Guidelines,2in common with otherguidelines, recommended two distinct BP
targets, namely lessthan 140/90 mmHg in lowmoderate risk hypertensives and less than 130/80
mmHg in high-risk hypertensives (with diabetes, cerebrovascular, CV, or renal disease). More
recently, the European Guidelines on CVD Prevention recommended atarget of lessthan 140/80
mmHg for patients with diabetes.

Action to Control CardiovascularRiskin Diabetes (ACCORD) study was unable to find asignificant
reductioninincidence of major CV eventsin patients with diabetes whose SBP was lowered to an
average of 119 mmHg, compared with patients whose SBP remained at an average of 133 mmHg



http://eurheartj.oxfordjournals.org/content/ehj/34/28/2159.full.pdf
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Kokkuvote ravijuhenditest: optimaalne vererdhuvaartus kroonilise neeruhaigusega patsiendil

Krooniline Normaalne Normaalne Diabeet + Diabeet +
neeruhaigus suhkruainevahetus, suhkruainevahetus, mikroalbuminuuriata albuminuuria
albuminuuriata albuminuuria
KDIGO kuni 140/90 mmHg kuni 130/80 mmHg kuni 140/90 mmHg kuni 130/80mmHg
NICE alla 140/90 mmHg alla 130/80 mmHg alla 130/80 mmHg alla 130/80 mmHg
SIGN alla 130/...mmHg alla 130/...mmHg
MALAYSIA alla 140/90 mmHg alla 130/80 mmHg alla 130/80 mmHg alla 130/80 mmHg
Kokkuvotte (abstract voi kokkuvotlikum info) Viide kirjandusallikale
Retrospektiivne kohortuuring (USA). Bell EK, Gao L, JuddS, Glasser

2772 uuringualust, kelleeGFR alla60 mL/min/1,73m°=seos SBP, | SP, McClellan W, Gutiérrez OM,
DBP, PP ja MAP ningkroonilise neeruhaiguse |6ppstaadiumi (G5) Safford M,

vahel. Jaanuar2003.a kuni oktoobrini 2007.a registreeriti 138 Lackland DT, Warnock DG,
kroonilise neeruhaiguse |6ppstaadiumi juhtu (4,9%). KGrgemad Muntner P. Blood pressure
vererbhuvaartused olid seoses kroonilise neeruhaiguse indexes and end-stage renal

|6ppstaadiumitekkega.

disease risk in adults with

SBP oli statistilises seoses kroonilise neeruhaiguse |6ppstaadiumi | chronic kidney disease.

tekkega, samas kui DBP, PP ja MAP mdju olivdikem. KdrgemaSBP | AmJ Hypertens. 2012

moju ei sGltunud sellest, kas patsiendil oli diabeet vGi mitte, Jul;25(7):789-96. doi:
albuminuuriavoi mitte, kas patsiendi eGFR oli alla 60 10.1038/ajh.2012.48. Epub
mL/min/1,73m”v3i alla30 mL/min/1,73m>. 2012 May 10. PubMed PMID:
RENAAL aluseltiitip Il DM on seoses nefropaatiaga SBPja PP 22573012; PubMed Central
alusel. Samas Wrightetal vérdles MAP 102...107 mmHg vs 92 PMCID: PMC3784349.

mmHg ja neerufunktsioonivdahenemineoli sama. http://www.ncbi.nlm.nih.gov/p

ubmed/22573012



http://www.ncbi.nlm.nih.gov/pubmed/22573012
http://www.ncbi.nlm.nih.gov/pubmed/22573012
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Table 2

Hazard ratios for incident ESRD associated with systolic blood pressure, diastolic blood pressure, pulse

study participants with an estimated glomerular filtration rate <60 ml/min/1.73 m’

ESRD Hazard ratio (95% CI) for ESRD
N jatrisk) Cases(n; %) Incidence rate  Adjusted model 19 Adjusted model 2b
SBP (mm Hg)
o =120 7 17 6.1 1.0 (ref) L0 (ref)
:-_:" 120-129 &0 bl 83 1.27{0.63-2.40) 119 {0.63-2.26)
g 130-139 631 I8 10.8 L67{0.91-3.06) 157 (0.84-2.93)
3 =140 764 T 233 3.39(1.99-5.77) 232(1334.03)
f:_ DBP {mm Hg)
é <70 19 I8 87 1.0 iref) 1.0 {ref)
g T0-79 1018 40 08 0.97 (0.60-1.38) L19{0.73-1.96)
g B0-89 T8 4 149 1.26 {0.73-2.04) 190 (1.15-3.14)
E =50 207 26 333 2.30(1.33-3.98) 281 (1.584.98)
_E PP (mm Hg)
; <45 626 17 6.9 1.0 (ref) Lt {ref)
% 4554 792 30 a1 143 {0.79-2.60) 099 {0.54-1.81)
§ 5364 665 35 13.2 215{1.20-3.85) 1.54 {0.85-2.79)
; =65 6B 36 204 IA0(2.12-647) 174 {0.99-3.07)
E MAP (mm Hg)
g' <36 684 19 71 1.0 iref) 1.0 {ref)
- 8693 685 n 78 101 {0.54-1.88) LI8 (0.62-2.22)
93-100 T34 bl 935 108 {0.60-1.93) 138 (0.76-2.49)
=100 669 69 258 2.72(1.63-4.55) 292(1.714.97)

Incidence rates are per 10,000 person years.

€1, canfidence interval; DBF, diastolic bload pressure; ESRD, end-stage renal disease; HDL, high-density lipoprotein; MAP, mean arteria

Geographic and Racial Differences in Stroke; SBP, systolic blood pressure,

4
Maodel 1, adjusted for age, race, sex, and geographic region of residence.
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Retrospektiivne kohortuuring (1. Jaanuar 2006.a — 31. Detsember
2010.a), misvaatles hlipotensiivset ravi saavat 398 419 patsienti,
kelledest 30% podesid diabeeti. Madalaim risk suremusele ja
|6ppstaadiumineerupuudulikkusele kui BP 137/71 mmHg. DM
populatsioonis oli risk madalaim kui BP on madalam (131/69

mmHg), vanuses > 70.a BP soovituslikult siiskikuni 140/70 mmHg.

Nii kérgematel kui madalamatel BP vaartustel on halvemad
tulemused vorreldes SBP 130-139 mmHg ja DBP 60 -79 mmHg.
Optimaalseks diastoolseks vererdhuvadrtuseks on 60...78 mmHg.
Suremuse osas U-kujuline trend:

Continuous Adjusted HR for Mortality Continuous Adjusted HR for ESRD

£
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SystolicBlood Pressure SystolicBlood Pressure

Continuous Hazard Ratios for Mortality and ESRD across Systolic Blood Pressures

HR for Mortality and ESRD with 95% Confidence Intervals

Seos kardiovaskualarse suremusega p 0,001 ja
tserebrovaskulaarse suremusegap=0,02.
Iga -10 ml/min/1,73m2 eGFR tdhendas suremuse/kroonilise

SimJJ, Shi J, Kovesdy CP,
Kalantar-Zadeh K, Jacobsen SJ.
Impact of achieved

blood pressures on mortality
risk and end-stage renal
disease among a large,
diverse hypertension
population. ) Am Coll Cardiol.
2014 Aug 12;64(6):588-97.

doi: 10.1016/j.jacc.2014.04.065.
PubMed PMID: 25104529;
PubMed Central PMCID:
PMC4136516
http://www.ncbi.nlm.nih.gov/p
ubmed/25104529
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neeruhaiguse |6ppstaadiumi riski (HR) lisandumist 1.08.

Iy

Table 3

2 Crude and Adjusted Hazards Ratios for Mortality/ESRD by SBP

Multivariate cox regression analysis (95% CT) for Mortalicy/ESED by Systolic BP

Variable Unadjusted HR (95% CI) Adjusted HR (95% CI) p-value

Systolic Blood Pressure

<110 5.00(4.73528) 4.10 fB.S'.-'.-l.Bji <0.001

110-110 1R8a6(170103) 1811 7418R) =(1 (01

120-120 1.08(1.051.11) 1.1241.08.1.15) =0.001

130-139 - -

140-149 1.61(1.535.1.67) 144(1.391.50) =0.001
= 150-159 280(2.65295) 2342222410 =001
__ 160-169 307 (36443 333(3053.63) <0.001
r‘ =/=170 641(5.757.13) 491 (4413547 =0.001
: Age (every 5 year increase) 149(148.150 14001391410 =0.001
Z Male vs Female 1.28(125131) 1.33(1.30,137) =0.001

Black vs White 1.08(1.041.11) 123(1.18127) =0.001
DM 130 (146.1.54) 1.57(1.37.161) <0.001
CKD 313 (3.06.2.20) 140(1.53.147) ~0.001
Cerebrovascular Disease 275 (2.67.2.83) 146 (141.1.50) <0.001
Ischemic Heart Disease 216¢2.11222 1.25¢122128) =0.001
:I:Adjusted hazards ratios were estunated with adjustment for age. sex, race, BMI=—30

neeruhaiguse
progresseerumine, siidame-
veresoonkonna tlisistused,
suremus siidame- ja
veresoonkonnahaigustesse,
hospitaliseerimine, ravikulu

Randomiseeritud kontollitud mitme keskuse uuring SPRING
vordleb rangetvererdhuravi(alla 120 mmHg) tavapéarase

vererdhuraviga (alla 140 mmHg) - november2010.a kuni marts
2013.a. Uuringustjaetivalja, patsiendid, kel olidiabeet véi insult.
Tavaparase vererdhuravi korral ei taheldatud neerufunktsiooni

halvenemist.

Baseline characteristics of the 9361 SPRINT participants. presented as N (%0) or mean (SD).

Characteristic SPRINT N=0361 | Intensive (N=4678) | Standard (N=4683)
Gender (Female) 3333(35.6) 1684 (36.0%) 1649 (352%)
Age (vears) 679(94) 679(94) 679(95)
Race/Ethnicity

Black 2802(299) 1379(29.5) 1423 (304)

Hispanic 084 (1035) 503 (108) 481(103)

White 5399(57.7) 2698 (57.7) 2701 (577

Other 176 (1.9) 08(2.1) 78(1.7)
Apge =75 years 2636(282) 1317(282) 1319(282)
Age among =75 (yvears) 798 (40) 798(39) 790(41)
Baseline blood pressure (mm Hg)

Systolic 1397 (15.6) 1397(15.8) 1307(154)

Diastolic 781(11.9) 782(11.9) 78.0(12.0)
Baseline chronic kidney disease (estimated glomerular filtration rate</60) 2648(283) 1331 (284 1317(281)
Serum creatinine (mg/dL) 1.07(034) 107034 1.08(034)
estimated glomerular filtration rate (mL/min/1.73 m™) 718(206) 718207 T1.7(205)
estimated glomerular filtration rate<45 mL/min'1. 73 m™ 800(95) 446(93) 444(9.5)
Urine albumin/creatinine (mg/g) 426(166.3) 441(1787) 411(1529)

Ambrosius WT, Sink KM, Foy CG,
Berlowitz DR, CheungAK,
CushmanWC, Fine U,

Goff DCJr, Johnson KC, Killeen
AA, Lewis CE, Oparil S,
Reboussin DM, Rocco MV,
SnyderJK, Williamson JD,
WrightJT Jr, Whelton PK;
SPRINT Study Research Group.
The design and rationale of a
multicenter clinical trial
comparing two strategies

for control of systolicblood
pressure: the SystolicBlood
Pressure Intervention

Trial (SPRINT). Clin Trials. 2014
Oct;11(5):532-46. doi:
10.1177/1740774514537404.
Epub 2014 Jun5. PubMed
PMID: 24902920; PubMed
Central

PMCID: PMC4156910.
http://www.ncbi.nlm.nih.gov/p
ubmed/24902920
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Slstemaatiline lGlevaade ja metanallils, mis kasitles 11 uuringut
kroonilise neeruhaiguse aspektist. Vorrelduna médduka
vererbhuvaartustega oli rangel vererbhuravil tulemusenaitajate

(suremus (HR0.82), krooniline neeruhaiguse (HR0,79) osas eelis.

Patsientidel, kel esines proteinuuria(3uuringualusel) eiomanud

rangem vererdhuravi tulemustes eelist. Kardiovaskulaarsete

siindmuste osas erinevust ei olnud, samuti ei olnud statistiliselt
olulist seost ka miiokardiinfarktivai insuldi osas. Andmed on

heterogeensed, ent sihtvaartus alla 130/80 mmHg nadib olevat
maistlik soovitus.

Study
Composite

outcome

Toto et al.2!

Schrier et al.?®
Ruggenenti et al.'*
Wiihl et al.™®

Appel et al.”?
Hayashi et al.?”
Klahr et al."”
Overall (7 = 38.1%)

ESKD

Toto et al.?!
Schrier et al.?®
Ruggenenti et al."*
Wihl et al.’™®
Appel et al.”?
Hayashi et al.?”

Klahr et al.””

Overall (P = 21.6%)

Treatment,

no. of

Systolic BP, mm Hg,

Intensive Standard

11/42
5/41
38/169
46/189
213/540
5/1230
306/432

624/2643

7142
5/41
38/169
22/189
238/540
5/1230

306/432

621/2643

Favours | Favours

intensive | standard
treatment | treatment

Achieved HR (95% CI) e
035 1241122 133138 1.31(0.57-3.02) —_—
334 143142 90/101 1.38 (0.36-5.37) R e ——
341169 137.01136.4 129.6/1337 1,00 (0.61-1.64) ——
69/196 NA NA 0.65 (0.45-0.94) = 7=
200/554 152/149 128141 0.95(0.78-1.15) o
8/1269 17171718 135.9/1456 0564 (021-197) |———————
310/408 130131 126.2/133.8  0.69 (0.59-0.83) B
6402665  156.3/156.4 131.7/141.5  0.82 (0.68-0.98) .
2735 1241122 133138 2.92 (0.65-13.15) — >
334 1431142 90/101 1.38 (0.36-5.37) ;
341169 137.0/136.4 129.6/133.7  1.00 (0.61-1.64) —i—
341196 NA NA 0.67 (0.41-1.10) ——
256/554 152/149 128141 0.85 (0.71-1.02) -
8/1269 17171718 135.9/1456  0.64 (0.21-1.97) +—
310/408 130131 126.2/1338  0.69 (0.59-0.83) o
647/2665  156.31156.4 131.7/1415  0.79 (0.67-0.93) ‘

0.2

t T
05 10 20 5.0
HR (95% C1)

Lv J, Enteshami P, Sarnak MJ,
TighiouartH, Jun M, Ninomiya
T, Foote C,

Rodgers A, Zhang H, Wang H,
Strippoli GF, PerkovicV. Effects
of intensive blood

pressure lowering on the
progression of chronic kidney
disease: a systematic

review and meta-analysis.
CMAJ. 2013 Aug6;185(11):949-
57. doi:

10.1503/cmaj.121468. Epub
2013 Jun 24. Review. PubMed
PMID: 23798459; PubMed
Central PMCID: PMC3735743.
http://www.ncbi.nlm.nih.gov/p
ubmed/23798459
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veresoonkonnahaigustesse

Korge kardiovaskulaarseriskiga patsientide puhul agressiivse
vererdhuravi korral (DBP alla 85 mmHG) tulemusnéitajad ei

halvenenudinsuldi v6i kroonilise neeruhaiguse osas, kiill aga
miokardiinfarkti korral. Piisavaks miiokardi perfusiooniks vajalik
rohk on 50...65 mmHg; kuid nt vasaku vatsakese hiipertroofia,
subendokardiaalseisheemiakorral voib piisav perfusioonirdhk olla
korgem (ehk ka DBP 85...90 mmHg vdib olla ebapiisav)
J-kdverapoolton uuringud nagu INVEST, ONTARGET, TNT, SMART.
J-kdveraosas vasturdakivad aga HOT, MRFIT, PHS, WHS, INDANA.
UKPDS uuringu alusel diabeedipatsientidel polnud range mast
hlipertensiooniravist tulemusnaitajate osas kasu. KaACCORD
kinnitas, et kardiovaskulaarsiindmused pole diabeedipatsientidel
statistiliselt olulises seoses vererdhuvaartustega. ADVANCE
soovitab SBP 130...140 mmHg. SHEP naitas, et eakamatel on
madalamal vererdhul kérgemad riskid
kardiovaskulaarsindmustele.

Kroonilise neeruhaiguse osas alla 130/80 mmHg J-kdverateiole,
aga tbendoliselt on madalamate réhkudega halvem

glomeruloaarperfusioon ning eGFR +diureesi vihenemine.

Tabie 1. Clinical studies in favor of a J-shaped relationship between low BPs and adverse events (M1, stroke, cardiovascular death, all-
cause mortality)

Studies n Subjects incladed Madir SER/DEP, Events related In Commenis
mm Hg J-shaped manger with B
INVEST 11576 hypertension, CAD SHP/DBF: 12974 all-cawse death, non-fatal  diastolic J-curve was bess prominent
2006 |22, 33] enen Hy In the ML sion.fatal stroke for pattents with revascularizatios
adjusted model for than those without; disiolic |-curve
timse to primary was more proaunced than systalic
outcome Jecurve; [-shaped relatiomship with
DBF was observed to a lesser extent
far stroke than for MI ar martality
INVEST Subanalysis 6,400  hypertension, CAD, type 2 SBP: 130 all-cawse maortality rise in mortality, particulary evident
2010 |32, 33] Dt tonwards Levels of achbeved SBF <115
mm Hg
ONTARGET 25588 355 years, CAD, PADor  $BP: 130 cardiovasouler mortality,  Jecurve did not occur for stroke; In
2009 |34, 35] cerebravascular disssce o MI patiesis with SEF <130 mm Hg,

DM with argan damage adjuscted for covariates, cardiovasclar
meartality increasad with further SEP
reduction {p < 0,001 )

TNT 10001 35-75 years clinically SHP/DRP: cardiovasoular events na J-curve for the cutcome of stroke
2010 [35] evidert CAD and LI 14630814 {death from CALD, weith SEP; expanential increase in the
130 mm Hg non-fatal ML, r A risk of primary BE <110-
cardiac arvest) 120/60-70 mm Hg, BF <110-1 20W60-
70 mm Hg
SMART 5,788 symplomatic vascular SHP/DRP: 14352 vascular evenits (M, elevated blood pressure ot assoclated
2012 |27 disease [CAD, CVI, PE:52 strake, vascular death) withs higher vascular evend raic and

Pall and all-cause montality martality in patients with recent
diagnasis of CAD, 65 years, PP 360
mm Hg

Sys-Eur 4,695 260 years, lsolaved systolic DBP: <70 cardiovasailar events [-urve anly in patients with coranary

2009 [21] hypertension heart disease at baseline

SHEP 4,736 6l years, lsolabed systolic  DRP: 70 VD imcreased risk for cardiovascular

1999 [20] hypertension events with DI <70 mm Hg was
observed in the treated group of
patients

Crulckshank et al., W12 meoderate to severe treated  DBP: 8590 M mertality [-surve confined to thase with

1987 [5] hypertension evidence of bchemic beart disease

Stewart, 169 uncomplicated, middle.  DBP:50 MI findings susggest that BP chould

1979 [4] sged, treaied hyperiension seldom be redisced by meare than 22%

FROFESS I0330  ¥50 years recent noo- BRI first recurrence of stroke results adjusted for major health

2011 |z0) cardboembolic ischemic {any type) camditians (strake ssbtype, heart

strake fallisre) baseline BP and independent
of follow-p BF, antihypertensive
medication

Tsika EP, Poulimenos LE,
Boudoulas KD, Manolis Al. The
J-curve in arterial
hypertension: fact or fallacy?
Cardiology. 2014;129(2):126-35.
doi:

10.1159/000362381. Epub 2014
Sep 10. PubMed PMID:
25227573.
http://www.ncbi.nlm.nih.gov/p
ubmed/25227573
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Table 3. Clinical gudies contradicting the |-curve effect between low EPs and sdverse endpoints

Studies n Included subjects Nadir SBF/DEF, mm Hg Events Commenits
IDNT 1590 3070 years, hypentension overt  SBE: 120, DEP- 85 cardiovascular death, stroke risk continued 1o
(2001} [4a] diabetic nephropathy chroaic heart fadure, decrease even with DREP
myocardul infarction, <85 mm Hg
tatal martality
INDANA 40,233 hyperiension untreated subjects: DBF 90 total nuartality; J-curve not related to
(mseta-analysis) treated subjects: [P 54 cardiovasculir moetality  antibypertensive treatment
(2002} [41] untreated subjects: DHE 54
treated subjects: DRP 85
ABCD 480 type 2 dinbetes mellitus 12475 vs 1371 mm Hg  change in creatinine reduced strokes; nearly half
narmatensive clearance (exact not treated in control group
(1993} [43] mumshers not reparted);
death 7.5 ve. £7%
UKPDS LI type 2 diabetes mellitus BE goal: <150/45 vs. first clizdcal endpalnt target in cantral group was
[(1a77-1997) [42] 180¢105 men Hy related to disghetes 50.9 unacceptably high; many
BE achieved: 144/82 ve s, 674 events/ 1,000 patients in the control
154447 men Hg. patient-years: death group were not treated
related 1o diabetes 137
wE. 203 all-cause
death 1.4 ws. 2772
PROGRESS 105  hypertensive and Bon- combination therapy total stroke (fatal and actiee treatment reduced the
(2001} [45] Thypertensive patients with a redusced BP by 12/5 men Mg man-fatal) incidence of total stroke by

history of stroke or transient
ischemic attack {mean age &4;
range 26-%1 years); follow-ap
4 years; active treatment with
an ACE imhabitor-based BP.
lawering regimen (perindopedl)
with or without addition of the
diuretic indapamside, ar
matched plicebs

single- drug therapy reduced
BE by 5/3 mm Hg

8% and the rute of majar
vascular events by 26%;
Sawer BE lovels weee BE
comtinmously associated
~wich loneer risks af fatal
strakes down 0 very low BE
Bevels (as Jow as 11575

men Hgh

Modduka kvaliteediga kohortuuring 4365 eaka (keskmine vanus

72 a) jalgiti 7 aasta valtel; SBP ja PP iga 10 mmHg kdrgema
vererbhuvaartuse korral optimaalsest soovituslikust e GFR

vahenemine kiirem0,13...0,15 mL/min/aastas (p 0,001); DBP 0,10

mL/min/aastas. Mida optimaalsem on verer&huvaartus, seda

aeglasem on neerufunktsiooni védhenemine. Uuring ei kasitlenud
vererdhuvaartuseid alla 120 mmHg, ent autorid oletavad siinkohal

J-kdveraseost.

Figure 1.
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Sistoolse vererdhu seos neerufunktsiooni vahenemisega oli
oluline nendel, kes ei tarvitanud hiipotensiivseid ravimeid.

Rifkin DE, Katz R, Chonchol M,
Shlipak MG, Sarnak MJ, Fried LF,
Newman AB,

Siscovick DS, Peralta CA. Blood
pressure components and
declineinkidney

functionin community-living
olderadults: the Cardiovascular
Health Study. Am)J

Hypertens. 2013
Aug;26(8):1037-44. doi:
10.1093/ajh/hpt067. Epub 2013
May 24.
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