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' SIVI-VOLUM DENGESINI
DUZENLEYEN MEKANIZMALAR

Sivi alimi, hipotalamusdaki susama merkezi
tarafindan kontrol edilir.

m Endokrin sistem: Antidiliretik hormon (ADH=AVP
=Arginin vazopressin), Aldesteron, Diliretik H,
Renin-Angiotensin,

m Gastrointestinal sistem (Absorbsiyon)

m Renal Sistem (Reabsorbsiyon, sekresyon,
ultrafiltrasyon)

m Sinir Sistemi (Na, su alimi-atimi kontroli)

m Kardiyo-vaskiiler Sistem: Aftrial natriiretik
peptit (ANP)
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Antidiliretik Hormon= Arginin Vazopressin
Plazma ozmaliletinde artma
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Diyaliz hastalarinda sivi-voliim
dengesizligi

1. VOLUM FAZLALIGI

* Hipervolemi
- Odem
* Hipertansiyon

2. VOLUM EKSIKLIGE

» Hipovolemi
* Hipotansiyon



Son donem bébrek yetmezligi olan hastada
voliim diizenleme yetenegi |

!

idrar miktari |

!

Viicut sivi volimi 1
Hipertansiyon, Odem



Viicut Sivi-Voliimiinde Azalma

Renal kayiplar (ditretikler, ozmotik dilirez)
GIS kayiplari (Kusma, diyare, nazogastrik drenaj)
Kanama

Sizint1 (barsak obstriksiyonu, ezilme, yaralanma,
peritonit)

Cilt ve solunum yolu ile kayiplar (Ates, egzersiz, sicak
iklim kosullari)
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DIYETLE SODYUM ALIMI
BUN 1, Glukoz

|

— OZMOLALITE 1

(Hipotalamus) HUCRE DISI ORTAM HUCRE IGI ORTAM
SUSAMA MERKEZI

SU
L > HIPERVOLEMI , KAN BASINCI T

HUCRE DISI ORTAM
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»
OZMOLALITE

Serum ozmolalitesi= Na* x2 + Glukoz/18 + BUN/2.8

Serum ozmolalitesi= 280-295 mOsm/kg H-O

SODYUM
6LUKOZ
BUN
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Hemodiyaliz Hastalarinda Sivi Dengesi ?

SIVI
VOLUM

-

i 1

A Tuz alimi o

Hiperglisemi ? ReZIdyeI renal
Sivi alimi fonksiyon
Beslenme durumu Ultrafiltrasyon
Cevresel faktérler Yeterli diyaliz
| Diyalizat Na
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HD Hastasinda Sivi Dengesinin
Belirlenmesi




" J
Kuru Agirhigin Belirlenmesi
Tarihge

* Uf sirasinda kan basinci hipotansif seviyelere
diislyor ise (Thomson ve ark.1967)

* Hipotansiyon diyaliz hastalarinda voliim
yiklenmesi ve 6dem durumunda da gérilebilir (Kim

ve ark. 1970)

* Hastanin diyaliz seansi sonunda bir sonraki
diyaliz seansina kadar normotansif olarak
kalabildigi viicut agiligina erismesi,

* Zaman iginde degismesi (Charra ve ark. 1996)
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Kuru Agirligin Belirlenmesi
Giiniimiizde
Hastanin semptomlar:
Odem
Jugular venoz dolgunluk
Kan basinci: Hipotansiyon / Hipertansiyon
Inferior Vena Kava Capi

Relatif kan voliim monitorii: Fotooptik Htc ve
USG ile plazma proteinleri dlgiimdi.

Biyoimpedans
Pulmoner konjesyon igin gogis USG
Viicut kompozisyon dlgiimdi

16



'_
INTERDIYALITIK KILO ARTISININ (IDKA)
HESAPLANMAST ?

MUTLAK DEGER
MI ?

IDKA, Iki
diyaliz arasi
2-3 kg
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E __
MUTLAK DEGER

Iki diyaliz arasi 3 kg IDKA
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B
NET AGIRLIGIN YUZDESIL

IDKA, viicut agirligi ile orantili olmalhidir (%3.5).

IDKA = SDOGK - SBODSCK X 100
CK

Son Diyaliz Oncesi Girig Kilosu: SDOGK
Sondan Bir Onceki Diyaliz Sonrasi Cikig Kilosu: ABODSCK
Cikis Kilosu: CK

IDKA>Kuru agirhgin %5.7 ==> 1ID Svi Alimina
Uyumsuz Hasta
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" EE————
ORN.
SDOGK =65 Kg.
SBODSCK= 61 Kg.
CK=60 Kg.

IDKA = 65-61 x 100
60

IDKA = %6.6 =sonwg> IDKA Uyumsuz Hasta
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Aglrl Intardiyaliil YETERSIZ
z18)1r]1ic 21l g) DIYALIZ

| |

Aglrl sUszrrnz Diyalizez 251r) rlipotansiyor)
va oolidios] Ultrzifilirasyor) > s ke olzr)

Diyaliz sonras) Sury agirlige
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HIPERTANSIYON

KVH RISKI
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" JEE
IDKA ile Iligkili Bulgular:

IDKA'nin normotansiflere gore kontrolsiz

hipertansiflerde daha fazla oldugu
DePaula FM ve ark. Kidney Int. 2004; 66:1232-1238.

IDKA ile kardiyovaskiiler risk arasinda pozitif

korelasyon oldugu
Holmberg B Ve Stegmayr BG. Hemodialysis International, 2009; 13)1:27-31.

IDKA azaldiginda, malniitrisyonun arttigi ve yasam

kalitesinin azaldig:
Lopez-Gomez JM ve ark. Kidney International, 2005; 67: S63-S68
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Relationship Between Interdialytic Weight Gain and Blood

Pressure Among Prevalent Hemodialysis Patients

Jula K. Inrig, Uptal D. Patel Barbara S. Gillespie, Vic Hasselblad, Jonathan Himmelfarb, Donal
Reddan, Robert M. Lindsay, James F. Winchester, John Stivelman, Robert Toto, Lynda A.
Szczech. American Journal of Kidney Diseases, 2007: 50 (1): 108-118.

Results

In unadjusted analyses, every 1% increase in percentage of IDWG was associated with a 1.00 mm Hg
(95% confidence interval [Cl], £0.24) increase in predialysis SBP (P < 0.0001), 0.65 mm Hg (95% Cl,
1+0.24) decrease in postdialysis SBP (P < 0.0001), and 1.66 mm Hg (95% ClI, £0.25) increase in ASBP
(P < 0.0001). After controlling for other significant predictors of SBP, every 1% increase in percentage
of IDWG was associated with a 1.00 mm Hg (95% CI, £0.24) increase in predialysis SBP (P < 0.0001)
and a 1.08 mm Hg (95% CI, £0.22) increase in ASBP with hemodialysis (P < 0.0001). However, in
subjects with diabetes as the cause of end-stage renal disease, subjects with lower creatinine levels,
and older subjects, the magnitude of the association between percentage of IDWG and predialysis
SBP was less pronounced. The magnitude of percentage of IDWG on ASBP was less pronounced in
younger subjects and subjects with lower dry weights. Results were similar with diastolic BP..

IDKA arttikga, kan basinci da artmaktadir. Her %1 IDKA artisi
kan basincinda 1 mmHg artisa neden olmaktadir.

IDKA < %3, 5 yil sonra mortalite daha fazladir.
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Cardiovascular conditions in hemodialysis patients may be

worsened by extensive interdialytic weight gain
Benny HOLMBERG, Bernd 6. STEGMAYR. Hemodialysis International. 2009; 13 (1): 27-31,

This prospective study investigated whether the burden of interdialytic weight gain (IDWG) was of
importance for cardiovascular end points and survival. A total of 97 HD patients were studied. The end
points included death (reasons given), acute myocardial infarction, or coronary vascular intervention.
The extent of ultrafiltration was measured at predefined follow-up points. The IDWG was calculated as
ultrafiltration/body weight given in weight%. The burden of IDWG was analyzed. End points occurred
in 77 (79%) of the patients during the 5-year study period. The extent of IDWG was higher in those
with end points due to cardiovascular reasons (3.77 weight% vs. 3.19 P<0.001), cardiac reasons
(P<0.001), congestive heart failure (P<0.01), aortic aneurysm, and intracerebral bleeding (P<0.024).
To reduce the risk for cardiovascular events, it is important to avoid too extensive IDWG in HD
patients.

Asiri IDKA kardiyovaskiiler hastaliklar: ve intraserebral
kanamalar: artirir.
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"
Dialysate Sodium Concentration and the Association with
Interdialytic Weight Gain, Hospitalization, and Mortality

Manfred Hecking, Angelo Karaboyas, Rajiv Saran, Ananda Sen,Masaaki Inaba, Hugh
Rayner, Walter H. Horl, Ronald L. isoni, Bruce M. Robinson, Gere Sunder
Plassmann, Friedrich K. Port. CTASN, 2012; 13(7): 92-100.

Results IDWG increased with higher DNa across all SNa categories, by 0.17% of body weight per 2
mEQq/L higher DNa; however, higher DNa was not associated with higher mortality in a fully adjusted
model (also adjusted for SNa; hazard ratio [HR]=0.98 per 2 mEqg/L higher DNa, 95% confidence
interval [Cl] 0.95-1.02). Instead, higher DNa was associated with lower hospitalization risk (HR=0.97
per 2 mEq/L higher DNa, 95% CI 0.95-1.00, P=0.04). Additional adjustments for IDWG did not change
these results. In sensitivity analyses restricted to study facilities, in which 90%—-100% of patients have
the same DNa (56%), the adjusted HR for mortality was 0.88 per 2 mEq/L higher DNa (95% CI 0.83—
0.94). These analyses represented a pseudo-randomized experiment in which the association
between DNa and mortality is unlikely to have been confounded by indication.

Conclusions In the absence of randomized prospective studies, the benefit of reducing IDWG by
decreasing DNa prescriptions should be carefully weighed against an increased risk for adverse
outcomes.

Diyalizat Na artisi IDKA arttirir.

Diyalizattaki her 2 mEq/L Na artisi %0.17 IDKA yol agar.
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IDKA
mortaliteye etkisi
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Periton Diyalizi Hastalarinda Su
Transportu Bilesenleri

Net UF= Transkapiller UF - Lenfatik absorbsiyon
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Transmembran
basing
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Lenfatik
Absorbsiyon Hizi

Intraperitoneal
basing

Membran yizey
alani
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PD’de UF Belirleyicileri

. Diyalizatin Diyalizat
Ozmotik ajan ozmolalitesi volumu
Bekletme Peritoneal

suresi transport
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" N

PD Ozmotik Ajanlar
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" N

PD Diyalizatin ozmolalitesi

346 ~ mmmm)

%2.27 396  mm)

1.0 — 1.2 ml/dk.

1.5 — 2.0 ml/dk.

%3.86 484 mes) 3.0 — 3.5 ml/dk.
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Bekletme Suresi
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Peritoneal Transport Ozelligi
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m Dusuk transport
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Yavas glukoz emilimi ==
Mukemmel UF

m Yuksek transport

\ g

Hizli glukoz emilimi ==
Yetersiz UF
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"
PD Hastalarinda Sivi Dengesinin
Degerlendirilmesi
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" A
Anamnez ve fizik muayene

m Kan basinci

m= Odem

m Ko-morbid durumlar

= Idrar miktari

m Nefrotoksik olabilecek ilaglarin sorgulanmasi
m Kateter c¢ikis yerinin durumu

m Plevral effuzyon var mi?
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Klinik Degerlendirme

Halsizlik

Cabuk yorulma

Efor dispnesi

Paroksismal
nokturnal dispne

Oksiiriik

Hipertansiyon

Boyun venlerinde
dolgunluk

Akcigerlerde krepitan
raller

Kalpte S1 gallop ritmi

Periferik odem
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"
Laboratuvar Degerlendirme

m Telekardiyografi ile kardiyotorasik oranin

hesaplanmasi
m USG ile vena cava inferior capinin olgculmesi
m EKO ile sol ventrikul boyutlarinin olculmesi

m Plazma atrial natriuretik peptit duzeylerinin

olculmesi

m Biyoelektriksel impedans
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Mekanik sorunlarin degerlendirilmesi

Fibrin tikaci var mi?

Sivinin peritona akisinda bir sorun var mi?
Sivinin drenajinda bir sorun var mi?
Drenaj pozisyondan etkileniyor mu?

Drenaj volimi en az 2 litre mi?
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PET

D/P kreatinin
D/P sodyum

D/P glukoz
Direnaj volimd
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PET - D/P kreatinin

ARTIS DEGISMENIY AZALNIS

I

Drenaj Tip Il mzmbran
ae e y2ierslz

I volumu

Tio | memorar)
J

vatarsizlidl |Y| KOTU

RRF kaybi Kateter fonksiyon bozuklugu

Asiri tuz-sivi alimi Diyalizat kacagi

Lenfatik absorpsiyon artisi
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"
ONERILER

HD hastalarinda IDKA'nin viicut agirhgi ile orantils
olmasi biiyiikk 6nem tasimaktadir. Bu yiizden; net
viicut agirhginin yiizdesi olarak ifade edilen IDKA'nin
bireysellestirilmesi gereklidir.
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HD'de UF miktari, normovolemik ve normotansif
durumu saglayacak sekilde optimize edilmelidir.
* Hastanin tuz ve sivi kisitlamasina uyumu
* Yeterli ultrafiltrasyon
* Rezidiiel Renal Fonksiyonu olan hastalarda
Diliretik kullanimi

Diyetle tuz alimi giinde 5 gr. az sodyum kloriir
(2 gr veya 85 mmol sodyum) alinacak sekilde kisitla

Na profili veya yiiksek diyalizat Na konsantrasyonu
kullanimi ile pozitif Na dengesine yol agmaktan
kacinilmal:.
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PD'inde Tip | membran yetersizligi varsa; Giinliik
degisimlerde Icodextrin kullanilmasi, CCPD uyg.,
peritonun dinlendirilmesi.

PD'inde Tip || membran yetersizligi varsa: yogun
yapisikliklarin tedavisi (laparoskopik bridektomi,
diyaliz dozunun artirilmasi) ve sklerozan peritonitin
tedavisi (PD'nin sonlandiriimasi, Cerrahi girigim,
immiinosupresif tedavi).

Diyaliz rejimi, bekletme siireleri, ozmotik ajan tipi ve
Konsantrasyonlarinin transport tipi dikkate alinarak
normovolemiyi saglayacak sekilde ayarlanmasi gerekir.
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