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KAPPE

NORSK SAMMENDRAG

Bakgrunn

Nyretransplanterte utvikler ofte hypertensjon og ubehandlet pavirker det pasient- og
transplantatoverlevelse. Arlige data fra Norsk Nyreregister viser at mindre enn 50% av
voksne (>18 ar) nyretransplanterte nar oppsatt blodtrykksmal <130/80 mmHg. Vi ensket 4
utforske hvorfor.

Metode

| forbindelse med arlig standardisert innrapportering av data pa alle nyretransplanterte, ble det
i 2018 vedlagt 3 tilleggssparsmal for pasienter med blodtrykk >130/80 mmHg (behandlende
lege sin mening om blodtrykksmal for gjeldende pasient, arsaker for & ikke na malblodtrykk,
malemetode).

Resultater

Arsskjema ble mottatt for 98% (3.407/3.486) av nyretransplanterte pasienter, hvor det for
1.787 (52%) pasienter ble rapportert et blodtrykk (BT) >130/80 mmHg. Disse pasientene var
eldre, hovedsakelig menn, hadde hgyere BMI og p-kreatinin niva (P < 0.05) til
sammenligning med de 1.620 (48%) pasientene med kontrollert hypertensjon. For 84% av
gruppen med BT >130/80 mmHg ble det levert svar pa spgrreskjema (Survresp), med ingen
signifikante demografiske forskjeller med de det ikke ble levert svart for (Survnonresp). Blant
Survresp pasientene var 32% angitt a veere under antihypertensiv dosetitrering mens dose-
begrensende bivirkninger var rapportert for 7%. Malblodtrykk var av behandlende lege satt til
130/80 mmHg for 60% av Survresp. Hos pasienter hvor behandlende lege hadde satt
malblodtrykk >130/80 mmHg var det 51% som ikke hadde nadd sine individuelle mal.
Pasientene med BT >130/80 mmHg brukte flere antihypertensive legemidler enn pasientene
med kontrollert hypertensjon (gjennomsnitt 2,1 £1,2 vs. 1,8 £1,3, P = <0,001), 36% vs. 25%
brukte >3 antihypertensive medikamenter (P < 0.05). Automatisk blodtrykksmaling uten
helsepersonell tilstede ble utfart av 10% (150/1.500) mens det hos 3% (42/1.500) ble benyttet
24-timers ambulatorisk blodtrykksmaling.

Konklusjon

Hgyere oppnaelse av blodtrykk <130/80 mmHg hos norske nyretransplanterte pasienter virker
mulig. Data fra denne undersgkelsen indikerer at en maloppnaelse mellom 75-80% kan vere

realistisk.



ENGLISH ABSTRACT

Background

Hypertension in kidney transplant (KTx) recipients is common, affecting patient and graft
survival. Annual data from the Norwegian Renal Registry reveal that less than 50% of adult
(>18 years) KTx recipients reach target blood pressure (BP) <130/80 mmHg. We aimed to
explore treatment decisions for these recipients.

Methods

In conjunction with the 2018 annual data reporting, additional questions were added for
recipients with BP >130/80 mmHg (treating physician’s target BP for each patient, reasons
for not achieving target, method of measurement).

Results

Annual forms were received from 98% (3,407/3,486) of KTx recipients, with 1,787 (52%)
reporting a BP >130/80 mmHg. These recipients were older, mostly male, with higher BMI
and p-creatinine levels (P < 0.05) as compared to patients with controlled hypertension. Valid
survey answers were available for 84% of the patients with BP >130/80 mmHg (Survresp) with
no significant demographic differences vs. non-responders (Survnonresp). Among SurVresp 32%
were under antihypertensive dose titration while dose-limiting side-effects were reported in
7%. Target BP was by treating physician confirmed to be 130/80 mmHg for 60% of Survresp.
In recipients where the treating physician set target BP >130/80 mmHg, 51% did not reach
these individual targets. Number of antihypertensive drugs was significantly higher among
recipients with a BP >130/80 mmHg compared to recipients with controlled hypertension
(mean 2.1 £1.2 vs. 1.8 £1.3, P = <0.001), 36% vs. 25% used >3 antihypertensive drugs (P <
0.05). Automatic non-attended BP measurement was utilized on 10% (150/1.500), while 3%
(42/1.500) were subjected to a 24-hour ambulatory BP measurement.

Conclusion

In Norwegian KTx recipients a higher achievement of BP <130/80 mmHg seems possible.

Based on our data an achievement in the range of 75-80% might be realistic.
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FORKORTELSER

ACE-hemmer, angiotensinkonverterende enxym hemmer
AKR, albumin/kreatinin ratio

ARB, angiotensin Il-reseptorblokker

KMI, kroppsmasseindeks

BT, blodtrykk

CNI, Kalsineurinhemmere

OUS, Oslo Universitetssykehus

NNR, Norsk Nyreregister

PKR, protein/kreatinin ratio

TX, transplantasjon



INNLEDNING

Far jeg ble med i prosjektet ble jeg anbefalt av mine veiledere a lese om hypertensjon og
behandling av dette i relasjon til nyretransplanterte pasienter. Dette for & se om jeg fant temaet
interessant og for & gke min faglige kompetanse pa omradet. Jeg fikk tilsendt flere gode
artikler, og i februar 2019 fikk jeg delta pa et foredrag holdt av Karsten som omhandlet
behandling av hypertensjon etter nyretransplantasjon. Temaet virket bade utfordrende og
spennende.

Fagradet i NNR hadde utarbeidet et sparreskjema som skulle fylles ut for hver enkelt
nyretransplantert pasient i Norge av respektive behandlende lege. Mitt arbeid gikk farst ut pa
a plotte informasjon fra innsendte sparreskjema i et Excel-ark lagret pa registerets sikre server
ved Oslo Universitetssykehus (OUS). Jeg ble satt i kontakt med Kjersti Lenning som ordnet
med kontorplass, opplearing og ngdvendig datatilgang. For statistisk analyse ble dataene jeg
hadde plottet koblet med annen relevant pasientinformasjon av lederen ved NNR og en
avidentifisert fil ble overfart til SPSS for analysering. Kathrine Brunborg ved Oslo senter for
biostatistikk og epidemiologi (OCBE) ga meg veiledning i oppstartfasen. Statistiske analyser
og tolkning av data ble utfert i samarbeid med mine veiledere. De endelige resultatene ble
ogsa dobbelkontrollert av mine veiledere.

I november 2019 fikk jeg muligheten til & presentere vare forelgpige funn under
Kvalitetsdagen til Norsk nyremedisinsk forening der ca. 100 nyreleger fra hele landet var
tilstede. Flere av deltakerne kom med innspill som var nyttige for videre arbeid med a skrive
en vitenskapelig artikkel. Under selve skriveprosessen kom medforfattere fortlgpende med
tilbakemeldinger, og til slutt satt vi igjen med et resultat alle var enige om og artikkelen kunne

submitteres.

BAKGRUNN

Tall fra WHO viser at 1,13 milliarder mennesker har hypertensjon (HT) pa verdensbasis og at
under 1/5 med diagnostisert HT har blodtrykket under kontroll®.

Hypertensjon er en av hovedarsakene til kronisk nyresvikt samt en bidragsyter til gkt
kardiovaskuleaer mortalitet og morbiditet blant nyretransplanterte (NTx) pasienter. HT opptrer
oftest som komplikasjon etter transplantasjon (Tx)?#, men kan ogsa vare tilstede far Tx®.
Omtrent 50-90% 257 av NTx pasienter har HT etter transplantasjon.

Hayt blodtrykk hos NTx pasienter kan skyldes flere etiologiske faktorer®® (Tabell 1). | tillegg

til tradisjonelle risikofaktorer for hypertensjon, har nyretransplanterte ogsa spesifikke



risikofaktorer som for eksempel immunsuppressiv behandling (kortikosteroider,

kalsineurinhemmere).

Tabell 1: risikofaktorer for hypertensjon hos nyretransplanterte pasienter.

Tradisjonelle risikofaktorer Transplantasjonsspesifikke risikofaktorer
Alder Donorrelaterte (alder, kvinne, hypertensjon, hgyresidig donor nyre)
Kjgnn (mann) Transplantasjonsrelatert (iskemi-tid, forsinket graft funksjon)
Kroppsmasseindeks Immunsuppressiv behandling

1) Kalsineurin hemmere (ciklosporin og takrolimus)
2) Kortikosteroider
Tobakksrayk Transplantat-arteriestenose

Nedsatt nyrefunksjon

Studier har vist at NTx pasienter med systolisk blodtrykk >180 mmHg har to ganger hgyere
risiko for tap av transplantatet sammenlignet med pasienter med systolisk blodtrykk <140
mmHg°. Hverken WHO, European Society of Hypertension (ESH) eller The Joint National
Committee (JNC 8) har spesifikke blodtrykksmal for nyretransplanterte pasienter i sine
guidelines. Kidney Disease Global Outcomes (KDIGO) har i sine guidelines satt <130/80
mmHg som en ny standard for NTx pasienter'l. Norsk Nyreregister (NNR) har adoptert denne
nye standarden. En av registerets kvalitetsindikatorer er at 80% av NTx pasienter skal ha
blodtrykk <130/80 mmHg2. Gjennom de siste 5 arene har antall nyretransplanterte pasienter
som har nadd dette behandlingsmalet vart rundt 40%?2.

Formalet med dette prosjektet var a fa innsikt i og sette fokus pa hvorfor mer enn 50% av

norske nyretransplanterte ligger over behandlingsmalet <130/80 mmHg.

FORSKNINGSSP@RSMAL

Blodtrykk hos nyretransplanterte — hvorfor nar vi ikke behandlingsmalet?

MATERIALE OG METODE
Norsk Nyreregister er et nasjonalt medisinsk kvalitetsregister som falger alle
nyretransplanterte som har gitt samtykke til registeret. Individuell dekningsgrad er >99,9%.

NRR registrerer data fra transplantasjonstidspunktet og samler arlig inn oppfglgingsdata pa



hver pasient resten av livet. NNR har full oversikt over alle nyretransplantasjoner som er
utfort i Norge siden slutten av 1960-tallet. Arlige data har vaert samlet inn siden 1994.

Den arlige registreringen samles inn pa papirformat og inkluderer informasjon om siste ars
komplikasjoner, medikamenter (eks. immunsuppressiva, antihypertensiva og antitrombotiske
legemidler), klinisk kjemi (hemoglobin, kreatinin, etc), vekt, blodtrykk og rejeksjonsepisoder
for hver enkelt pasient. Data/malinger fra siste konsultasjon i rapporteringsaret skal
rapporteres til registeret av behandlende lege og BT skal males i henhold til senterets praksis;
anbefalt er rapportering av gjennomsnitt av andre og tredje BT maling etter 5-minutters hvile.
Proteinuri var definert som albumin-kreatinin ratio (AKR) >30 mg/g og/eller protein-kreatinin
ratio (PKR) >50 mg/g. Svarprosent pa den arlige innrapporteringen er meget god og pleier a
ligge mellom 96-98%.

| forbindelse med innhenting av arlige data for 2018, ble det bedt om tilleggsopplysninger for
pasienter med systolisk blodtrykk >130 mmHg og/eller diastolisk blodtrykk >80 mmHg
(Figur 1).

Figur 1: spgrreskjema utsendt av Norsk Nyreregister som skulle besvares for pasienter med malt

systolisk blodtrykk >130 mmHg og/eller diastolisk blodtrykk >80 mmHg.
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Sparreundersgkelsen ble, sammen med arlige rapporteringsskjema, sendt ut via post i januar
2019 til rapporterende sentre. Svar skulle foreligge innen 1. april 2019.

Data fra spgrreundersgkelsen ble lagret i Excel-filer pa registerets K://-sensitivt omrade ved
OUS-Rikshospitalet. Relevante data pa de enkelte pasientene som vekt, hgyde, antall ar siden
transplantasjon ble hentet ut fra NNR og koblet med data fra sperreskjema av registerets
leder. Statistiske analyser av den avidentifiserte filen ble utfgrt i SPSS, versjon 26.0.0.1 (IBM
Corp, Armonk, NY). Data ble presentert i tabeller og tohalet T-test og Chi-kvadrat analyser
ble utfart for 8 sammenligne responder mellom ulike grupper. En p-verdi under 0,05 var
ansett som statistisk signifikant. Data er presentert som gjennomsnitt og standard avvik (SD)
eller 95% konfidensintervall nar annet ikke er nevnt.

Prosjektet er gjennomfgrt i henhold til Helsinkideklarasjonen og er en kvalitetsanalyse i regi
av NNR (FOR-2019-06-26-912). Pasienter inkludert i registeret har alle samtykket til at data

blir lagret i registeret og at de kan brukes til kvalitetssikring og forskning.

DISKUSJON

I slutten av 2018 var det i Norge totalt 3.486 voksne (>18 ar) nyretransplanterte i live med
fungerende transplantat. Responsraten pa arlig rapporteringsskjema var 98% (3.407/3.486).
Innrapporteringen av data til Norsk Nyreregister i 2018 viser at 52% av voksne
nyretransplanterte pasienter ikke nar det som ansees som optimalt blodtrykksniva, noe som
registeret har satt til <130/80 mmHg (Figur 2). Hvis man tar de individualiserte
blodtrykksmalene (satt av behandlende lege) fra spgrreundersgkelsen i betraktning, er
maloppnaelsen pa 55% og ekskludert pasienter under dosetitrering ender vi pa 63%
maloppnaelse.

De fleste sentrene som rapporterte blodtrykksmalinger ligger et godt stykke fra maltallet NRR
har satt (80% nyretransplanterte pasienter med BT <130/80 mmHg) (Figur 3). Det var ogsa
stor forskjell mellom sentre, hvor maloppnaelse av blodtrykk varierte fra 21% til 81%.

Naveerende registerdata kan ikke forklare hvorfor ett senter er mer «vellykket» enn et annet.

Det er kjent at hypertensjon er en kardiovaskulzr risikofaktor som pavirker pasient- og
transplantatoverlevelse 1415, Det var derfor overraskende & oppdage at kun en tredjedel av
pasientene med blodtrykk >130/80 mmHg var under aktiv dosetitrering og at 9% ikke ble

behandlet med noen antihypertensive legemidler.
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Figur 2: Oversikt over innsendelse av arlige data fra voksne (>18 ar) nyretransplanterte

pasienter til Norsk Nyreregister, samt svarprosent pa spgrreundersgkelse i 2018.
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Ingen randomiserte kontrollerte studier bekrefter hva som er det optimale blodtrykksmalet for
nyretransplanterte pasienter, men KDIGO har foresltt et BT mél p4 <130/<80 mmHg 6.
Pasienter med proteinuri er anbefalt et lavere BT mal. Publikasjoner som fokuserer pa
postoperativ hypertensjon og data fra ulike nyreregistre indikerer at kun en liten andel av de
nyretransplanterte faktisk nar satt blodtrykksmal®7:18, Flere internasjonale retningslinjer taler
imidlertid for et mer liberalisert systolisk blodtrykksmal for pasienter med kronisk
nyresykdom uten proteinuri til <140 mmHg*®2°. Om vi tar utgangspunkt i dette malet sa har
fortsatt 36% av vare hypertensive nyretransplanterte pasienter et systolisk BT som er for hgyt.
Det store spgrsmalet er hvorfor behandlende lege i flere tilfeller virker & ngye seg med et BT
mal som er hgyere enn anbefalt. Det er mulig at behandlende lege aksepterer a na enten det
systoliske eller diastoliske malet sa lenge den avvikende verdien er noenlunde naert mal. Blant
pasientene som ikke nadde blodtrykksmalet var det kun hos 40% at bade systolisk og
diastolisk blodtrykk ikke var innenfor anbefalt verdi. Nar man rapporterer data fra et register
vil slike kliniske tilpasninger vere dekket ved a ikke sette samlet maloppnaelse til 100%, men
som i dette tilfellet til 80%.

Vi fant at pasienter med BT >130/80 mmHg var statistisk signifikant eldre, med en overvekt
av menn med hgyere kroppsmasseindeks (KMI) og p-kreatinin til sammenligning med
pasientene med kontrollert hypertensjon. I tillegg var det signifikant kortere tid siden
transplantasjon hos pasientene med BT >130/80 mmHg enn de med kontrollert hypertensjon.
Dette er tradisjonelle og kjente risikofaktorer for utvikling av hypertensjon og vi finner
tilsvarende funn i andre publikasjoner®’14. Hos 56% av pasientene med BT >130/80 mmHg
var behandlende lege enig i NNR sitt blodtrykksmal (<130/<80 mmHg). Hos 36% hadde
behandlende lege satt et hgyere individuelt blodtrykksmal enn 130/80 mmHg, men fortsatt var
det 51% av disse pasientene som ikke hadde nadd sine individualiserte behandlingsmal. Til
sammen var det 82% (1.162/1.413) av pasientene i Survresp gruppen som hadde et blodtrykk
behandlende lege ansa som «ikke akseptabelt», ogsa 82% (879/1.073) hvis man ekskluderer
ikke-representative blodtrykksmalinger. Til tross for dette var kun 1/3 av pasientene under
aktiv dosetitrering og gjennomsnitt av antall antihypertensive medikamenter var kun 2,1. |
tillegg var det 9% av pasientene med BT >130/80 mmHg som ikke benyttet noen form for
antihypertensiv behandling. En starre andel av pasientene kan derfor na blodtrykksmalet ved

oppstart av eller gkning av pagaende antihypertensiv behandling.
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Optimal blodtrykkskontroll er viktigere enn valg av antihypertensiv medikamentklasse®.
Gjennomsnittet antihypertensive medikamenter hos hele populasjonen var 1,9 +1,3 hvor 12%
ikke benyttet antihypertensive medikamenter. Som forventet var antall antihypertensive
medikamenter hgyere blant pasientene i Survresp gruppen sammenlignet med gruppen med
kontrollert hypertensjon. | tillegg var prevalens i bruk av ACEi/ARB hgyere hos pasienter
med BT >130/80 mmHg til sammenligning med gruppen med kontrollert hypertensjon (P =
0,001). Hos 92% av pasientene var det tilgjengelig data pa tilstedevaerelse av proteinuri
definert som AKR>30 og/eller PKR>50 hvorpa 16% rapportere proteinuri. Utvikling av
proteinuri er ugunstig og ACEi/ARB er kjent for a virke «anti-proteinurisk». Det var
signifikant flere pasienter med proteinuri blant pasientene med BT >130/80 mmHg (21%)
versus pasientene med kontrollert hypertensjon (13%). Pasienter behandlet med ACEi eller
ARB hadde hgyere prevalens av proteinuri (21%) sammenlignet med de som ikke benyttet
denne proteinuri-senkende behandlingen. Pasientene med BT >130/80 mmHg hadde den
hayeste bruksprevalens av ACEI/ARB (23%). Var studie viser at det er et bevisst valg av
disse medikamentklassene hos NTx pasienter med proteinuri. Var sparreundersgkelse har

dessverre ingen data pa andre antihypertensive medikamentklasser.

| Survresp gruppen brukte 30% (538/1.500) >3 antihypertensive midler og klassifiseres da som
behandlingsresistente. | denne gruppen var median alder 62 ar (20-85 ar), 70% var menn,
KMI var 28 (16-53) kg/m? og p-kreatinin 152 +80 pmol/L. | den behandlingsresistente
gruppen var det 55% som hadde et systolisk BT >140 mmHg, mens 17% hadde et diastolisk
BT >90 mmHg. Selv i denne gruppen er en forbedring av BT, hvis mulig, sterkt berettiget
2122 Arsaker for & ikke gke antihypertensiv medisinering hos disse pasientene var; 24%
(127/538) rapportere at malt blodtrykk ikke var representativt for pasientens gjennomsnittlige
blodtrykk, 13% (72/538) rapportere postural hypotensjon, 10% (56/538) bivirkninger av
antihypertensiva og 9% (20/538) hadde problemer med etterlevelse. Ekskludert de pasientene
hvor behandlende lege rapporterte at malt blodtrykk ikke var representativt for pasientens
gjennomsnittlige blodtrykk, utgjer denne gruppen 10% (275/1.500) av studiepopulasjonen.
Disse kan representere andelen som NNR ma akseptere ikke nar det gitte blodtrykksmalet.

| forsgk pa & optimalisere en hvilken som helst medikamentell behandling er det essensielt a
identifisere pasienter med etterlevelsesproblemer. Blant nyretransplanterte pasienter er det

kjent at ikke-etterlevelse til immunsuppressiv behandling kan forekomme hos 30-35% av
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pasientene, og det er derfor sannsynlig a finne liknende funn i relasjon til antihypertensiv
medisinering?. Flere faktorer kan bidra til ikke-etterlevelse; hypertensjon er asymptomatisk
og medikamenter har bivirkninger, lav helsekompetanse, multidose regime, glemsomhet og
darlig lege-pasient-forhold?*. Lav etterlevelse ble derimot registrert for kun 4% i Survresp
gruppen, noe Vi antar er en underrapportering av behandlende leger. Grad av etterlevelse har
en tendens til & falle nar antall medikamenter gker. Hay etterlevelse til antihypertensive
medikamenter har veert assosiert med hgyere odds for blodtrykkskontroll?®. Ukentlig
tilbakemelding, pasientundervisning, hyppige klinikkbesgk og medisin-paminnelsespakker

har vist a forbedre etterlevelse2426,

Var tverrsnittsundersgkelse avslgrte at pasientene med BT >130/80 mmHg, og spesielt den
behandlingsresistente gruppen, hadde signifikant hgyere KMI enn gruppen med kontrollert
hypertensjon. En nylig publisert tysk studie (KTx360°) evaluerte kroppsmasseindeks (KMI)
far og etter nyretransplantasjon hos 433 pasienter?’. | var studie hadde 23% av pasientene
med BT >130/80 mmHg versus 19% av pasientene med kontrollert hypertensjon en KMI
>30kg/m? (P=0,014). Ikke-farmakologiske intervensjoner som diett, fysisk aktivitet og
vektreduksjon (hvis indisert) bar alltid veere en del av hypertensjonsbehandling etter
transplantasjon. Fra et klinisk perspektiv kan det & hjelpe den overvektige pasienten med en
skreddersydd intervensjon for vektreduksjon vaere enda mer effektivt enn a legge til et annet

antihypertensivt medikament.

| undersgkelsen var automatisert blodtrykksmaling med helsepersonell tilstede registrert hos
51%. Manuelle malinger ble utfart hos 31%. Kun 10% tok seg tid til automatisert maling uten
helsepersonell tilstede. | en nylig publisert studie av Mallamaci og D’ Arrigo et al hvor de
benyttet 24-timers ambulatorisk blodtrykksmaling, oppdaget de at kontorblodtrykk var
tilstede hos 12% og maskert hypertensjon hos 26% av deres nyretransplanterte pasienter?. |
var undersgkelse var det kun 3% som benyttet 24-timers ambulatorisk blodtrykksmaling, dette
til tross for at 28% av legene rapporterte at «malt BT ikke er representativt for pasientens
gjennomsnittlige blodtrykk». Dette belyser behovet for standardiserte blodtrykksmalinger,

spesielt for a sammenligne registerdata.

Undersgkelsen oppdaget kun en tendens mot mer kardiovaskulzre hendelser hos de
hypertensive pasientene i lgpet av det siste aret (P = 0,077). Imidlertid finner vi, hvis vi slar

sammen kardiovaskulare hendelser for de siste 3 arene, at insidensen er signifikant lavere i
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gruppen med kontrollert hypertensjon (data ikke vist), noe som stgtter opp om behovet for &

intensifiere blodtrykksbehandling.

Var studie har flere begrensninger. Blodtrykksmalinger er ikke standardisert og kun oppgitt
fra én anledning. Det er ogsa en svakhet at blodtrykksdata ikke er blindet men rapportert av
behandlende lege. Det er ingen data med tanke pa rayk, diett (eks. saltinntak) eller
treningsvaner. Vi har kun informasjon pa totalt antall antihypertensive medikamenter og om
de bruker eller ikke bruker ACEiI/ARB. Det foreligger heller ikke god nok informasjon om
hypertensjon hos pasient eller donor forut for transplantasjonen. Var
transplantasjonspopulasjon er i hovedsak kaukasisk sa resultatene er ikke ngdvendigvis
representative for pasienter av andre etnisiteter. Den starste styrken i var studie er
innsamlingen av data fra 98% av den totale nasjonale populasjonen. I tillegg var alle
pasientene transplantert ved ett senter med standardisert operasjonsteknikk, lik

immunsupprimerende protokoll og like nivaer av kalsineurinhemmere og prednisolon under

oppfaelging.

KONKLUSJON

Vare funn viser at det er et potensiale for en hgyere maloppnaelse med adekvat
blodtrykkskontroll blant nyretransplanterte pasienter, potensielt mellom 75-80%. Ved a utfare
spgrreundersgkelsen har vi gkt legenes oppmerksomhet pa blodtrykksbehandling av norske
nyretransplanterte pasienter og kanskje vil resultatene forbedres i senere arsrapporter fra
NNR. Standardisering av blodtrykksmaling til metode med lavere bias vil kunne bedre

registeranalysene til & bli mer presise slik at mer solide konklusjoner kan trekkes.
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Det bekreftes at stud. med. Mari Olsen Onsgien har vert aktivt involvert i ovenstaende
prosjekt. Hun tok selv kontakt med undertegnede og lurte pa om det var noe forskning hun
kunne gjere ved nyreseksjonen som ledd i sin prosjektoppgave. Etter en samtale med
Professor Anders Asberg fant vi ut at hun kunne fa bli involvert i en nylig startet
kvalitetsanalyse i regi av Norsk Nyreregister der hovedfokus var gkt forstaelse rundt
behandling av hypertensjon hos nyretransplantert pasienter. Dette er et spesielt tema som det
ikke er forventet at en medisinerstudent skal ha noe kunnskap om. Det ville ogsa innebare
behandling av en betydelig mengde data samt til dels utfordrende statistiske utregninger.
Stud.med. Mari O. Onsgien brukte farst en del tid pa a lese artikler hun fikk anbefalt om tema
samt var tilstede pa et seminar som adresserte problemstillingen. Vi hadde sa flere korte
veiledningsmater der vi diskuterte /forklarte /utdypet problemstillingen slik at vi var sikre pa
at hun forsto problemstilling. Mari var sa aktivt involvert i punching av innkomne svar inn i
eksisterende Excel filer. Dette var tidkrevende, men gjorde at hun fikk et betydelig «eierskap»
til dataene. Hun fikk sa en avidentifisert fil med data overfart til SPSS, lerte seg a analysere
dataene med dette verktayet og gjorde egenhendig de aller fleste statistiske analysene. Alle
statiske analyser er blitt kvalitetssikret av leder for NNR, prof Anders Asberg. Nar dataene
var ferdig analysert startet Mari selve skriveprosessen med en vitenskapelig artikkel. Hun er
ambisigs og har hele tiden hatt et klart mal om at dette skulle bli en artikkel som hun gnsket &
fa publisert. Hennes iver og faglige nysgjerrighet er imponerende. Hun har tilegnet seg
fagkunnskap om problemstillingen pa en eksemplarisk mate. Mari skriver godt engelsk og
hun har en egen evne til a selv komme med konstruktive forslag pa hvordan data/funn skal
presenteres slik at det er lett & lese. Medforfatterne var imponert over hvor fort hun kunne
komme med nye versjoner etter at de hadde kommentert faglig innhold/foreslatt
endringer/stilt spgrsmal med hennes opprinnelige fremstilling.

Det har vert en sann glede a fa veilede/jobbe sammen med Mari.
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ABSTRACT

Background

Hypertension in kidney transplant (KTx) recipients is common, affecting both patient and
graft survival. Annual data from the Norwegian Renal Registry reveal that fewer than 50% of
adult (>18 years) KTx recipients reach target blood pressure (BP) <130/80 mmHg. The aim of

this study was to identify the determinants of failure to achieve BP control.

Methods: In conjunction with the 2018 annual data reporting, additional questions were
added for recipients with BP >130/80 mmHg (treating physician’s target BP for each patient,

reasons for not achieving target, method of measurement).

Results: Annual forms were received from 98% (3,407/3,486) of KTx recipients, with 1,787
(52%) reporting a BP >130/80 mmHg (“above-target” group). These recipients were older,
mostly male, with higher BMI and serum creatinine levels (P < 0.05) compared to patients
with controlled hypertension (“on-target” group). Valid survey answers were available for
84% of the “above-target” group (Survresp) With no significant demographic differences vs.
non-responders (Survnonresp). Among Survresp 32% were under antinypertensive dose titration
while dose-limiting side-effects were reported in 7%. Target BP was confirmed to 130/80
mmHg for 60% of Survresp. In recipients where the treating physician set target BP >130/80
mmHg, 51% did not reach these individual targets. The number of antihypertensive drugs was
significantly higher in the “above-target” group vs “on-target” group (mean 2.1 £1.2 vs. 1.8
+1.3) and 36% vs. 25% used >3 antihypertensive drugs (P < 0.05). Automatic attended BP

measurement was utilized by 51%.

Conclusion: In KTx recipients a higher BP target achievement seems possible, potentially in
the range of 75-80%.



INTRODUCTION

Kidney transplantation (KTx) is the preferred treatment for patients with kidney failure,
leading to increased patient survival and improved quality of life compared to dialysis °.
Despite successful transplantation, cardiovascular (CV) disease remains the leading causes of
increased mortality and the main non-immunological reason for graft loss 6.

Post-transplant hypertension is common with a reported prevalence of 50-90% 819, and an
important risk factor for CV complications and reduced graft function 112,

Observational studies by Opelz and Dohler reported a stepwise improvement in both graft and
patient survival associated with lower blood pressure (BP) 3. A similar tendency was reported
for systolic BP by Carpenter et al who assessed the possible association between BP and CV-
disease in a post hoc analysis of participants in the Folic Acid for Vascular Outcome
Reduction In Transplantation (FAVORIT) trial . They found that each 20 mmHg increase in
systolic BP was associated with a 32% increase in the risk of CV events.

A consensus on a specific blood pressure target for KTx recipients has, however, not been
clearly specified 156, Based on the available literature, the Norwegian Renal Registry (NRR)
has adapted the Kidney Disease Improving Global Outcome (KDIGO) guideline blood
pressure target of <130/80 mmHg for adult (>18 years) KTx recipients 7. The NRR is a
national medical quality registry designed to facilitate optimized treatment for all KTx
recipients in Norway. The NRR has set the overall target of 80% of patients to achieve the
guideline BP, accepting that some patients will not reach the BP target (drug side-effects,
resistant hypertension, non-adherence).

Historically the target BP goal has been achieved by fewer than 50% of patients in the NRR
(Figure 1) 8, Therefore, in the 2018 return, a short survey focusing on recipients with
BP>130/80 mmHg was distributed (Figure 2) along with the annual capture of individual data
by the NRR. The aim of this project was to understand treatment decisions and determine the

reasons for failure to achieve the BP target.

MATERIAL AND METHODS

As a national medical registry, the NRR collects data on all KTx recipients in Norway on an
annual basis. The NRR has complete covarge of all kidney transplants in Norway since the
late 1960s and annual data has been collected since 1994. The annual reports are collected on
paper forms and includes information regarding complications, current medication (e.g.

immunosuppressive drugs, antihypertensives, antithrombotics), clinical chemistry, weight,
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blood pressure and rejection episodes for each individual patient. Data from the last
consultation of the year are reported to the registry by the treating physician. Blood pressure
should be measured according to center practice, with the recommended value being mean of
the second and third measurements following a 5-minute rest period. Proteinuria was defined
as albumin to creatinine ratio (ACR) >30 mg/g and/or protein to creatinine ratio (PCR) >50
mg/g. In recent decades the response rate for annual data has been 96% to 98% and in
conjunction with the capture of annual data for 2018, additional information was requested for
recipients with a systolic BP >130 mmHg and/or diastolic BP >80 mmHg.

This was a quality assessment study for the NRR, approved by the hospital Data Protection
Officer.

The survey
The survey, together with the annual forms, was distributed by mail to the reporting centres in
January 2019. They were to be answered and returned by April 1 2019. Survey questions are

presented in Figure 2. The survey also included a free-text field for general comments.

Statistical analysis

Survey-information was tabulated and descriptive statistics were performed using the
Statistical Package for the Social Sciences (SPSS) version 26.0.0.1 (IBM Corp, Armonk,
NY). A two-tailed p-value of less than 0.05 was considered statistically significant. Data are

presented as mean and standard deviation (SD) or 95% confidence interval.

RESULTS

By the end of 2018 there were a total of 3,486 adult (>18 years of age) KTx recipients alive
with functioning grafts. The overall response rate in the 2018 annual return was 98%
(3,407/3,486) (Figure 3). The population demographic and clinical characteristics are shown
in Table 1. Fifty-two percent (1,787/3,407) of the recipients had a blood pressure >130/80
mmHg, representing the study population for which additional survey data was requested. The
BP survey response rate was 84% (1,500/1,787) (Survresp); the 287 recipients with BP

>130/80 mmHg for whom no survey data were received are referred to as Survnonresp.

The “above-target” patients (n = 1,787) were significantly older, more often male, with higher

BMI and serum-creatinine compared to the “on-target” patients (n = 1,620) (Table 1) and with
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more recent transplants. As anticipated the “above-target” patients were prescribed higher
number of antihypertensive agents and the use of angiotensin converting enzyme inhibitors
(ACEi) or angiotensin receptor blockers (ARBs) was greater than in the “on-target” group
(Table 1). Diabetes prior to transplantation was present in 18% in the “above-target” group vs.
17% in the “on-target” group (Table 1). ACR and/or PCR was reported in 92% of patients;
17% of the entire cohort had proteinuria; 21% in the “above-target” group compared with
13% in the “on-target” group (P < 0.001). Patients treated with ACEi/ARB were more likely
to have proteinuria (21% vs. 14%, P < 0.001) with the highest use being in the “above-target”
group (23%). There were no significant demographical differences of importance for the

development of hypertension between the Survresp VS. Survnonresp groups (Table 1).

Mean BP for the “above-target” group was 140 £13/82 +9 mmHg with systolic blood pressure
ranging from 109-220 mmHg and diastolic from 49-118 mmHg. Elevated systolic and
diastolic pressure (>130/>80 mmHg) were present in 40% (603/1,500) (Table 2).

Individual blood pressure targets were reported for 94% (1,413/1,500) of the Survresp patients.
In 60% (847/1,413) the treating physician reported 130/80 mmHg as the target BP. Some
reported isolated lower systolic (4%) or diastolic (5%) target BP. The remaining 36% (n =
504) reported a higher target BP, and 51% (256/504) of these patients did not reach this
higher treatment target. The two main reasons given by treating physician reporting a higher
individual BP target were side-effects from anti-hypertensive medication (27%) and postural

hypertension (20%).

For 82% of the patients with a reported BP target (1,162/1,413) the treating physicians stated
a lower individual target than the patients’ actual reading. One third of the Survresp patients
(485/1,500) were under active antihypertensive dose titration (Table 2). In the Survresp patients
not undergoing dose titration, the main reason for not intensifying the treatment was that the
reported BP was not representative of the patient’s average BP during preceding year (28%,
427/1,500) and 24% (361/1,500) reported other causes; for 136 patients the physicians
considered the patients BP as adequate (78 of these patients had a BP <135/85 mmHg), 28
had comorbidities limiting treatment and 22 patients had “white coat” hypertension (Table 2).
Postural hypotension (10%, 154/1,500), other side-effects of antihypertensive drugs (7%,
105/1,500) and non-adherence (4%, 62/1,500) were also reported as reasons for the decision

not to up-titrate antihypertensive therapy.
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On average, patients” in the Survresp group used 2.1 antihypertensive agents (Table 1): 75%
(1,121/1,500) were on 1-3 antihypertensive drugs, 36% (538/1,500) used >3 agents and 9%
(134/1,500) were not using any antihypertensive medication (Table 1).

Direct automatic measurement of BP was most frequently method of BP monitoring (51%,
773/1,500), while manual measurement was conducted by 31% (460/1,500). Automatic, non-
attended measurement was performed by 10% (150/1,500) and ambulatory 24-hour BP was
the main method reported by 3% (42/1,500).

The majority in the Survresp group were on triple immunosuppression with calcineurin
inhibitors (CNI; tacrolimus or cyclosporine) (93%), mycophenolate (83%), and prednisolone
(98%) (Table 1). Three agent immunosuppression including CNI was reported for 74%
(1,196/1,620) of the “on-target” group and 70% (201/287) of the Survnonresp group. There were
no statistically significant differences in immunosuppressive medication between the “on-
target” and the “above-target” group. However, the usage of statins was somewhat higher in
the “above-target” group; 74% (1,103/1,500) vs. 70% (1,132/1,620) (P = 0.015).

Any CV complication, specified as myocardial infarction, stroke, coronary surgery,
percutaneous coronary intervention or other heart surgery during the preceding year is part of
the annual data reported to the NRR. In 2018 there were a total of 291 reported CV events;
11% (167/1,500) in the “above-target” group vs. 8% (124/1,620) in the “on-target” group (P =
0.077) (Table 1).

DISCUSSION

Our national registry survey on KTx recipients’ shows that 52% did not reach BP target (set
by the registry at <130/80 mmHg) in 2018. If one includes individualized BP targets reported
in the survey the overall target achievement was 55% and excluding those under dose titration
resulted in 63% achieving their target BP. Given that hypertension is an established risk factor
for CV events and graft survival, it was surprising that only one-third of the “above-target”
group were under active antihypertensive dose titration and 9% were actually not on any

antihypertensive drugs.
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The lack of randomised controlled trials of “optimal BP target” in KTx recipients was
recognized by KDIGO when they set a BP target of <130/<80 mmHg *” and recommended
lower target in patients with proteinuria. Data from publications focusing on post-transplant
hypertension and registry data indicate that a minority of KTx recipients achieve the KDIGO
BP target 8181° There are several other international hypertension guidelines advocating a
more relaxed BP target for non-proteinuric patients with chronic kidney disease of <140
mmHg 2%2%, However, even with this target, 36% of our hypertensive KTx recipients had a
systolic BP > 140 mmHg raising the question why nephrologists involved in renal transplant
management appear to settle for a higher-than-recommended BP for many patients? It is
possible that treating physicians accept reaching either the systolic or the diastolic BP target
level (if the other is fairly close) and, in support of this notion only 40% of patients who did

not reach the BP goal failed to reach both systolic and diastolic goal.

The current study reveals that the recipients in the “above-target” group were significantly
older (59 £14 vs 57 £15 years, P < 0.05), more likely to be male, with a higher BMI and
serum-creatinine when compared to the “on-target” group. These are all traditional risk
factors for the development of hypertension and confirm previous reports in transplant
patients 81911 In 56% of cases the reporting physicians confirmed use of the NRR target BP
<130/<80 mmHg. In 36% of responses, the treating physician set a higher individual target
BP than 130/80 mmHg, despite which 51% of their KTx recipients failed to reach the higher
treatment target. Overall, 82% (1,162/1,413) of the Survresp group had a reported BP the
treating physician considered “not acceptable”. Despite this, only one third of patients were
under active antihypertensive dose up-titration and the mean number of antihypertensive
drugs was only 2.1. Furthermore 9% of the “above-target” recipients did not receive any
antihypertensive drug therapy. These data suggest that more KTx recipients may reach their

BP target simply by increasing the prescription of antihypertensive medication.

In the Survresp group 30% (538/1,500) used >3 antihypertensive agents and are therefore
classified as treatment resistant 2223, In this group the median age was 62 years (ranging from
20-85 years), 70% were male, the BMI was 28 (16-53) kg/m? and serum-creatinine level 152
+80 pmol/L. With regard to BP in the patients with resistant hypertension, 55% had a systolic
BP >140 mmHg and 17% had a diastolic BP 290 mmHg. In this subgroup improved BP is, if
possible, strongly recommended 324, The reasons for not increasing antihypertensive therapy
in the present study include in 24% (127/538) the statement that the measured blood pressure
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was not representative for the patients’ average BP, postural hypotension limiting dose
escalation in 13% (72/538), limiting side effects in 10% (56/538) and poor adherence in 9%
(20/538). Overall, these patients account for 16% of the survey population and provides an
acceptable reason for setting the target for achieving BP target level of 80% of the total

population, a strategy common in most published guidelines.

It is generally recognized that optimal BP control is more important than the use of a specific
choice of antihypertensive drug-class . In the registry we have information on the usage of
ACEi or ARBs, drugs that have established nephron-protective and anti-proteinuric effects in
non-transplant populations. In a KTx recipient, specifically in the early post-operative phase,
the introduction of blockers of the renin-angiotensin system is often associated with a
reduction in GFR which may be misinterpreted as a rejection episode, which may limit the
use. However, in the maintenance phase following transplantation ACEi/ARBs are excellent
anti-hypertensive drugs with few patient-reported side-effects. Overall, in our adult KTx
study population the mean number of antihypertensive drugs was 1.9 £1.3 with only 12% not
requiring antihypertensive therapy. As expected, the Survresp were in need of significantly
more antihypertensive drugs than the “on-target” group. Moreover, there was a higher
prevalence of ACEi/ARB usage in the “above-target” group compared to the “on-target”
group (P =0.001). Data were available on the presence, or absence of proteinuria (defined as
ACR<30 and/or PCR>50) in 92% of the patient with16% reporting the presence of
proteinuria. There were significantly more patients with proteinuria in the “above-target”
(21%) vs. “on-target” group (13%). The highest prevalence of treatment with an ACEi or an
ARB was in the “above-target” group (23%) consistent with an active selection of these drug
classes in patients with proteinuria. Unfortunately, the survey has no data on other

antihypertensive drug classes.

In an attempt to optimise any drug treatment, identifying patients with adherence problems is
important. In KTx recipients a degree of non-adherence towards immunosuppressive
medication is reported to be in the range of 30-35% and similar findings are likely for
antihypertensive medication 2.Several factors can contribute to non-adherence; hypertension
is asymptomatic and medication has side effects, low health literacy, polypharmacy,
forgetfulness and poor physician-patient relationship (including the failure to consider non-
adherence) 25, Low adherence was however only reported for 4% in the Survresp group, which

we believe reflects underreporting by the treating physicians. Adherence rates have a
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tendency to fall when the number of drugs increase and higher adherence to antihypertensive
medication has been associated with improved BP control ?’. Regular feedback, patient
education, frequent clinic visits and medication reminder packaging has been shown to
improve adherence 2628, By performing the survey, we increased the physicians’ awareness on
BP target and it will be of interest to see whether BP control is improved in future surveys.
Our cross-sectional survey revealed that the “above-target” group, especially the treatment-
resistant sub-group, had a significantly higher BMI than the “on-target” group. A recently
published German study (KTx360°) evaluated pre-and post KTx body mass index (BMI) in
433 recipients 2°. In the present study 23% versus 19% had a BMI >30 kg/m? in the “above-
target” and “on-target” groups, respectively (P = 0.014). Non-pharmacological interventions
such as diet, exercise and weight-reduction (if warranted) should always be part of post-
transplant hypertension treatment. From a clinical perspective helping the overweight patient
with a tailored intervention for weight loss may be even more effective than adding additional

antihypertensive drugs.

In the survey, automatic witnessed BP measurement was registered for 51% while 31% was
subjected to manual BP measurements. In only 10% of the patients the physician took the
time to use automatic non-attended BP measurements. A recently published study by
Mallamaci and D’ Arrigo et al utilizing 24-hour ambulatory BP monitoring, found that “white
coat hypertension” occurred in 12% and masked hypertension in 26% of their KTx patients C.
However, only 3% of treating physicians had utilized this method of BP monitoring, this
despite the fact that 28% of physicians reported that “measured BP is not representative for
the patient’s average blood pressure”. This highlights the need for standardization of BP

monitoring, specifically to compare registry outcomes.

The survey only detected a tendency towards more CV incidence in the hypertensive patients
during the last year (P = 0.077). If we merge CV incidents for the last 3 years, the rates are
significantly lower in the “on-target” group (data not shown), supporting the case for

intensified BP treatment.

Our study has several limitations. Blood pressure measurements were not standardized and
reported only on one occasion. It is also a weakness that blood pressure data were reported by
the treating physician and not blinded. There are no data on smoking, diet (e.g. sodium intake)

or exercise habits. We only have limited information on the number of antihypertensive drugs
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and usage of ACEI/ARB and there is limited information regarding the presence or treatment
of hypertension prior to transplantation (collected since 2016). Information regarding the
history of hypertension in deceased donors is also lacking, although there are date from living
donors. Our transplant-population is predominant Caucasian and data may not be
representative for patients of other ethnicities. There was also a very large difference between
centers in actual BP target achievements ranging from 21% to 81% (data not shown).
Currently the registry data cannot explain why the success of one center over another, but this
shows the potential to improve target achievement. The major strength of our study is the
annual capture of data from 98% of the total national population, with the added strength that
all patients were transplanted at one center with uniform immunosuppressive protocols and

CNI target trough levels during follow-up.

CONCLUSION

In conclusion, our data suggest that in KTx recipients current BP control is sub-optimal, with
potential for improved target achievement potentially in the range of 75-80%. Individualized
blood pressure targets based on patient’s comorbidities, age and other variables might be
beneficial in some recipients, as may addressing the reasons for failure to up-titrate therapy

and the standardization of BP monitoring.
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TABLES

Table 1. Demographic and clinical characteristics of kidney transplant study population by the

end of 2018. Data is presented as mean +SD and number (%).

Variable All On-target Above-target P-value P-value
(n=3,407) (n=1,620) (n=1,787) SUrNVesp VS. On-target vs.
SUrMVnonresp SUIMVresp
SUrMViesp SUrMVnonresp
(n=1,500) (n=287)

Age (years) 58 + 14 57 £15 59 £14 59 +14 0.70 0.008
Male gender 2,185 (64) 1,009 (62) 988 (66) 188 (66) 0.91 0.03
BMI (kg/m?) 27 5 26 5 27 15 27 5 0.99 0.001
Years after Tx 10.4 £8.1 10.8 £8.5 9.948.0 10.4 8.1 0.36 0.002
Immunosuppression

Tacrolimus 2,117 (62) 998 (62) 948 (63) 171 (60) 0.25 0.54

Cyclosporine A 1,029 (30) 490 (30) 449 (30) 90 (31) 0.63 0.96

Mycophenolate 2,769 (81) 1,311(81) 1,238(83) 220 (77) 0.03 0.62

Prednisolone 3,342 (98) 1,594 (98) 1,467 (98) 281 (98) 0.91 0.22

Other* 457 (13) 222 (14) 183 (12) 52 (18) 0.15 0.21
Antihypertensives 19+13 1.8+£13 21+12 2013 0.30 <0.001

0 417 (12) 256 (16) 134 (9) 27 (9) 0.80 <0.001

1 891 (26) 454 (28) 359 (24) 78 (27) 0.26 0.02

2 896 (26) 395 (24) 418 (28) 83 (30) 0.72 0.02

3 674 (20) 275 (17) 344 (23) 55 (19) 0.14 <0.001

>4 369 (11) 139 (9) 194 (13) 36 (12) 0.86 <0.001

Missing 160 (5) 101 (6) 51 (3) 8 (3)

ACEI/ARB 1,450 (43) 640 (40) 694 (46) 116 (40) 0.08 0.001
P-creat (umol/L) 130 +63 126 +58 135 +68 131 +66 0.38 <0.001
Proteinuria® 537 (17) 195 (13) 289 (21) 53 (20) 0.85 <0.001

Missing 282 (8) 144 (9) 112 (7) 26 (9)

Complications** 291 (9) 124 (8) 162 (11) 5(2) <0.001 0.08

Abbreviations: Survresp; survey responders for above-target group, Survnonresp; SUrvey non-

responders for above-target group, Tx; transplantation, ACEi; Angiotensin converting enzyme

inhibitor, ARB; Angiotensin receptor blocker, P-creat; plasma creatinine
*Qther immunosuppression: azathioprine, everolimus, mTOR, belatacept

** Complications= myocardial infarction, stroke, coronary surgery/PCI, other heart surgery



SProteinuria defined as albumin to creatinine ratio (ACR) >30 mg/g and/or protein to

creatinine ratio (PCR) > 50 mg/g.
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Table 2. Survey results on measured blood pressure, method of measurement,
antihypertensive dose titration and cause of no antihypertensive dose titration in the above-
target group with survey response (Survresp). Data is presented as range, mean +SD and

number (%).

Survey variable Surveesp (n=1,500)

Measured blood pressure:

Systolic blood pressure (mmHg) 109-220 mmHg (139.8 £13.0)
Diastolic blood pressure (mmHg) 49-118 mmHg (82.2 +9.2)
Elevated systolic and diastolic blood pressure* 603 (40)

Isolated elevated systolic blood pressure* 565 (38)

Isolated elevated diastolic blood pressure* 329 (22)

Method of blood pressure measurement:

Manual 460 (31)
Automatic attended 773 (51)
Automatic non-attended 150 (10)
24-hour ambulatory 42 (3)
Missing 75 (5)
Antihypertensive dose titration:
Yes 485 (32)
No 981 (65)
Missing 34 (2)
Cause for no antihypertensive dose titration:
Registered blood pressure not representative 427 (28)
Adherence 62 (4)
Side effects 105 (7)
Postural hypotension 154 (10)
Other 361 (24)

Abbreviations: Survresp; Survey responders for hypertensive patients (n=1,500) *According to

guidelines <130/80 mmHg.



FIGURES

Figure 1. Kidney transplant recipients in the Norwegian Renal Registry with blood pressure

<130/80 mmHg by reporting year.
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Figure 2. The survey issued by the Norwegian Renal Registry which should be answered for
patients with a measured systolic blood pressure >130 mmHg and/or a diastolic blood

pressure >80 mmHg.

What is, in your clinical assessment, the patient’s target blood pressure?

Is medication under increasement?
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or more of the following options)

registered blood pressure is not representative for the patients average blood pressure level
trouble with adherence/compliance

sideeffects of antyhypertensives

postural hypotension

aoood

Method of measurement

D Manually
E] Automatic l:] attended E] nonattended

] 24n

Comment: ................c.......



Figure 3. Flow-chart over the submission of annual data from adult (>18 years) kidney

transplant recipients to the Norwegian Renal Registry and survey response in 2018.
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