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BU DICH TRONG TON THUONG THAN CAP
(Fluid resuscitation for Acute kidney injury)

BSNT. Dw Quéc Minh Quén
BS.CKI. Huynh Quang Dai
Khoa ICU, bénh vién Cho Ray
B6 mon Hoéi strc Cap ctru Chéng déc, DHYD TPHCM

BS thwong lam gi khi bénh nhan
thieu niéu/AKI?
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Tai sao bac sithwong bu dich cho
benh nhan thiéu niéu/AKI?
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Tai sao bac si thwong bu dich cho bénh nhan thiéu niéu/AKI?

1. HAu hét AKI 1a do nguyén nhan trwdc than, dan
dén giam twdi mau than!

2. Nhiém khuan huyét/sbc nhiém khuan lam gidm
twdi mau than = hoai tir dng than!

3. Budich gitp tang DO2 t&i than!
v'Tang DO2 > tang GFR!

v'Tang GFR - cai thién dwoc két cuc bénh nhan!

1. Hau hét AKI la do nguyén nhan trwéc than,

dan dén giam twéi mau than!

2. Nhiém khuan huyét/séc nhiém khuén lam giam
twdi mau than > hoai tlr 6ng than

3. Budich gitup tang DO2 t&i than!
v'Tang DO2 - tang GFR!

v'Tang GFR - cai thién dwoc két cuc bénh nhan!
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Nguyén nhan AKI

Acute renal failure

Y

Pre-renal causes

Intrinsic renal causes

Y

Post-renal causes

Y Y

Glomerular disease Tubular injury

Inflammation Ischaemia
(glomerulonephritis)
Thrombosis Toxins

Y Y

Interstitial nephritis Vascular disease

Inflammation
(vasculitis)

Occlusion
(thrombosis
or embolism)

Dich té hoc AKI lién quan céng dong va bénh vién

«Kaufman 1991, Boston, MA
+10/1000 nhap vién
* Nguyén nhan:
* Trwde than: 70%
* Tai than: 11%
* Sau than: 17%

Vikrant et al. Epidemiology and outcome of acute kidney injury from a tertiary care hospital in India. Saudi J Kidney Dis Transpl 2018. 29:956-66.

«Vikrant 2018, An Po

+8/1000 nhap vién
*92.2% cong dbng, 7.8% bénh
vién
* Nguyén nhan
» Giam thé tich: 9.4%
(tiéu chay (6.5%) va viém tuy cép (2.9%))
* Sepsis: 53.1%
« Chét doc than (15.5%)
* Tim mach (7.4%)
« VViém cau than cip(1.9%)

Kaufman et al. Am J Kidney Dis. 1991 Feb;17(2):191-8.
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Dich té hoc AKI tai ICU

Srisawat 2019, Thai Lan Etiology of AKI Non-severe, Severe,
* 17 khoa ICU, 4668 bn
*Tilé AKI: 52.9%

(N=1120) (N=1351)

. Sepsis 472 (42.1) 690 (51.1) 1162 (47) <0.001

* Stage 1in 7.5% Renal hypoperfusion 31 (2.8) 47(3.5)  78(32) 031
» Stage 2in 16.5% Toxin and poisoning 6 (0.5) 11(0.8) 17 (0.7) 0.40
. Stage 3in 28.9% Trauma/surgery 87(7.8) 54 (4) 141 (5.7) <0.001
Cardiovascular® 308 (27.5) 292 (21.6) 600 (24.3) 0.001

Liver” 12 (1.1) 19 (1.4) 31(1.3) 0.46

S)rslemicc 10 (0.9) 15(1.1) 25 (1) 0.59
Genitourinary 12 (1.1) 71 (5.3) 83 (34) <0.001

Pregnancy 7 (0.6) 10 (0.7) 17 (0.7) 0.73
P’uln’u:prnalr}.f‘i 92 (8.2) 55 (4.1) 147 (&) <0.001

Tropical infection® 12 (1.1) 23 (1.7) 35(1.4) 0.19

Others 71(6.3) 64 (4.7) 135 (5.5) 0.08

Srisawat et al. Nephrol Dial Transplant. 2019 May 10. pii: gfz087

9
Dich té hoc AKI tai ICU
BV Cho Ray, 2018
*Ti lé AKI chung la 42,3% *Nguyén nhan:
*Stage 1: 3.2% * NKH: 50%
- Stage 2: 16.0% * Giam thé tich: 27.2%
» Stage 3: 23.1% *Khac: 22.8%
10
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Tai sao bac si thwong bu dich cho bénh nhan thiéu niéu/AKI?

1. Hau hét trwéc than,
dan dén i ma

2. Nhiém khuan huyét/sbc nhiém khuan lam gidm
twdi mau than = hoai tir dng than

3. Budich gitp tang DO2 t&i than!
v'Tang DO2 > tang GFR!

v'Tang GFR - cai thién dwoc két cuc bénh nhan!

11

Tai sao bac sithwong bu dich cho bénh nhan thiéu niéu/AKI?

1. Hau hét trwére than,
dan dén ol mal o

2. Nhiém khuan huyét/s6c nhiém khuan lam

giam tw®i mau than = hoai tlr 6ng than
3. Budich gitup tang DO2 t&i than!
v'Tang DO2 - tang GFR!

v'Tang GFR - cai thién dwoc két cuc bénh nhan!

12
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NKH/sé¢ nhiém khuan lam giam twéi mau than?

E. coliiv. bolus

Diffusional shunting
possibly adds to the
development of medullary

The presence of a
periglomerular circulation
offers an anatomical
pathway for convectional
oxygen shunting during
sepsis.

hypoxia in sepsis. Alternatively,
decreased shunting
effectiveness may also

cause tubular injury through
increased ROS production.

Renal blood flow (ml/min)

-40 0 60 120 180 240 300 360 420 480 540 600
Time

* Tai phan b6 Iwru lwgng mau than
* “shunting” trong than

Bellomo et al. Nephron Exp Nephrol 2008;109:e95 F.e100 EH Post et al.: Renal macro- and microcirculation in sepsis
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Giai phau bénh trong AKI do sepsis

Histopathology of Septic Acute Kidney Injury:
A Systematic Review of Experimental Data

Junko Kosaka, MD, PhD'; Yugeesh R. Lankadeva, PhD'; Clive N. May, PhD';
Rinaldo Bellomo, MD, PhD?
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Kosaka et al. Crit Care Med. 2016 Sep;44(9):e897-903
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Giai phau bénh trong AKI do sepsis

Histopathology of Septic Acute Kidney Injury:
A Systematic Review of Experimental Data
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total small large perltonltls endotcxm live bacteria
injection injection

Animal size

Model of sepsis

Chét té bao dng than theo chwong trinh (Tubular Cell Apoptosis)

Kosaka et al. Crit Care Med. 2016 Sep;44(9):e897-903

15
Giai phau bénh trong AKI do sepsis
Histopathology of Septic Acute Kidney Injury:
A Systematic Review of Experimental Data
Histopathologic changes
° Kh6ng bao hoa 100% 1 R
» Mat b& ban chai 7% 1
, , 50% A
* Phu té bao 6ng than
25%
* Tham nhép bach ciu 0%
* Gidn dng than .
Kosaka et al. Crit Care Med. 2016 Sep;44(9):e897-903
16
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Sepsis-induced AKI

Glomerular shunt capillaries

¥ Afferent constriction Efferent dilatation
!

Blood ¥ @ PAMPS/DAMPs @ arc

fiow (@ actvated leucocyte 0 ROS
© Platelet @D Heatthy mitochondria
& RBC @B Injured mitochondria

Inferstitum ()

o~
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3 Tubular lumen T byt

Peerapornratana et al. Kidney Int. 2019 Jun 7. pii: S0085-2538(19)30601-5
17

Tai sao bac sithwong bu dich cho bénh nhan thiéu niéu/AKI?

18

n trwéc than,

khuan lam

ong than
3. Budich gitup tang DO2 t&i than!
v'Tang DO2 - tang GFR!

v'Tang GFR - cai thién dwoc két cuc bénh nhan!
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Tai sao bac si thwong bu dich cho bénh nhan thiéu niéu/AKI?

1. Hau hé n trwéc than,
dan dé ]
2. Nhiém i ot/sd khuan lam
giam tuwg : i» 6ng than v

3. Bu dich giup tang DO?2 t&i than! LA
vTing DO2 > ting GFR! | \; \
vTing GFR - cai thién dwoc két cuc bénh nhan! [ @5

19

Sepsis AKI: Hiéu qua cua bu dich

Effects of Fluid Bolus Therapy on Renal Perfusion,
Oxygenation, and Function in Early Experimental
Septic Kidney Inju ry Crit Care Med. 2019 Jan;47(1):e36-e43

Yugeesh R. Lankadeva, PhD'% Junko Kosaka, MD, PhD'; Naoya Iguchi, MD, PhD?;
Roger G. Evans, PhD?; Lindsea C. Booth, PhD'; Rinaldo Bellomo, MD, PhD?; Clive N May, PhD'?

Objectives: To examine the effects of fluid bolus therapy on sys-  medullary Po, (-56% * 4%), and urinary Po, (-54% % 3%)
temic hemodynamics, renal blood flow, intrarenal perfusion and decreased (p < 0.01). The first fluid bolus therapy increased
oxygenation, Po,, renal function, and fluid balance in experimental  blood pressure (+6% * 1%), central venous pressure (+245%
early septic acute kidney injury. + 650), cardiac output (+11% % 29%), medullary Po, (+280%

Truyén E.coli giy sepsis, sau 24 gio:
* FBTs: 500ml/15 phut x 3 [an gid 24, 25, 26
* Truyén dich duy tri: 1 mL/Kg/gi& 24-30

20
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Sepsis AKI: Hiéu qua cua bu dich

A B
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Sepsis AKI: Hiéu qua cua bu dich
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Sepsis AKI: Hiéu qua cua bu dich
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Tai sao bac si thwong bu dich cho bénh nhan thiéu niéu/AKI?

1.

Hau hé n trwée than,
dan dé ]

Nhiém i ét/sé khuan lam
giam tuwg : i» 6ng than

v Tang D ng GFR!

v Tang GFR - cai thién dwoc két cuc bénh nhan!

25

26
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EVLW

SV

Large increase in EVLW

Sep3|s : ,'
= N I Smallincrease in CO
Large increase in CO
5 Small increase in EVLW

Preload
Claure-Del Granado and Mehta. BMC Nephrology (2016) 17:109

Marik et al. British Journal of Anaesthesia, 116 (3): 339-49 (2016)

27

Hau qua cua qua tai dich

-
Phi ndo
t: Giam tri gidc
Mé sang

Phi co tim h /. Phu phéi

Réi loan dén truyér Giadm trao @8i khi
Giam co bop Giam @ dan n& nhu mé phdi
Réi loan CN tam trwong Tang cdng the

Téang ap Iwe tinh mach than
/ Phu mo ké than

L> Giam twdi mau than
I_I&ng ap lwe mo ké

Téing 4p Iirc tinh mach than

Sung huyét gan ; / Phirmé k than
[ s R e Giam dé loc ciu than
Giam d6 loc chu than
HC EY
Wiy HC ure mau cao
”
U mubi-nwde
//
Phu rudt Phi mé ké
I:: Giam hap thu Gidm lunu lomg bach huyét
Ligt rugt
E Nhiém trung vét thwong
Cham lanh vét thuong
Loét ti

28
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Mean CVP (mmHg)
Legrand et al. Critical Care 2013, 17:R278 Wiedemann et al. FACTT study. N Engl J Med 2006; 354:2564-2575.
29
Hau qua cua qua tai dich
Interstitial edema
Excess fluids / 3
h’,/f : ’\\
Distributive shock | Arterial perfusion’,
Leaky capillary Exceed !
(sepsis and large lymphatic l Venous return
cardiovascular surgery) drainage
Cardiogenic shock X | Tissue ol{. LN
| Cardiac output ‘ B\,
\‘"l‘—’
Ding X. Intravenous Fluids and Acute Kidney Injury Blood Purif 2017;43:163-72
30
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Raised interstial pressure
Renal edema

* Local inflammation
*Venous congestion
*Tubular leakage

Increased
_ Renal
i Vascular
P = \ Resistance
Increased &7 \
Venous / / a3 "h\ )
Pressure &5 ~ A
P ’l‘ 2 ] ) ':_,
& W @ S
So0 2 e
9 A=
_
Increased Raised Reduced
Renal Tubular ultrafiltration
Vascular Pressure gradient
Resistance

Extrinsic Pressure
(Intra-abdominal hypertension)

Bellomo, R., et al. (2017). "Acute kidney injury in sepsis." Intensive Care Medicine 43(6): 816-828.
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Bu dich & bénh nhan AKI: How?

32

27/09/2019
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Hypovolemia vs. Hypervolemia

Risk of

complications

A

Altered tissue perfusion
Renal failure
Anastomosis leakage
Confusion, risk of CVA
Splanchnic ischemia
MOF

Edema

Intra-abdominal hypertension

Respiratory failure
Impaired healing
Altered mobilization
MOF

v

Volume

Vincent JL. Fluid management in the critically ill. Kidney International (2019) 96, 52-57.

33

Minh dang & dau?

Bu dich khi
giam thé tich

AKI Risk or Incidence

Confidence in Estimates
Medium High

Low

(_owretic resistance | (_Appropriate respanse )

Loi ti€u va RRT

T Dose / fraquency
1 Bioavailability (V)

khi qua tai dich

Consider mechanical
flusd removal

ther class
Consider trial of
diuretic Infusion
Mix with in
‘serum albumin is <

ws bolus
it
2gidL

Signs of fusd
resy ess

i)

No signs of fuid
responsiveness

Hypovolemia

Euvolemia
Fluid Status

Hypervolemia

Ostermann, M., et al. (2019). "Fluid Management in Acute Kidney Injury." CHEST 156(3): 594-603.

Néu euvolemia
danh gid bénh
nhan dinh ki

34
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Tinh huéng |am sang 1

+Bénh nhan nir, 17 tudi, 50kg.

*Bénh nhan khde manh cho dén cach nhap vién 8 ngay, bénh nhan dau
quéan bung dwdi, tiéu chay phan nhay mau nhiéu lan, bénh nhan tw mua
thuéc dau bung udng.

+Vao ngay th&r 3 cia bénh, bénh nhan nén 2 lan, khéng c6 mau. Bénh
nhan kham BS vi mét modi, tiéu chay, dau quan bung va ndn kéo dai.
Kham lam sang binh thwdng, khong sét. Bénh nhan dwoc cho
loperamide udng.

+3 ngay tiép theo, bénh nhan hét tiéu chay, nhwng van dau quan bung
thwong vi, budn nén, ndn 2-3 lan/ngay.

35

Tinh hudng |am sang 1

*Ngay thr 7, bénh nhé}n tai khdm vi van dau bung thwong vi, budn nén,
MO8, T 36.5,’bung mém, kham lam sang binh thwdng. Bénh nhan duwoc
cho thém thudc da day, probiotics.

+Vé nha, bénh nhan van 6i © nhap Cép ctru > Noi tiéu hoa
e Kham:
«M 98, HA 111/69, T 36.9, nhip thd 22, spO2 100%/khi tr&vi.
«Bénh nhan tiéu it tv hém qua.
« Sonde tiéu: 100ml

36
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Tinh huéng |am sang 1

*CLS:

*Hb 12, Hct 36%, WBC 9.3, Neu 75%, PIt 65

*Na 131, K 4, CI 80, HCO3 18, AG 24,

*BUN 101, Creatinin 7.53

* Glucose 89, protein 6, Alb 3.2, Bili 1, ALT 249, AST 161

« Siéu am bung: dich & bung trung binh tap trung ha vi, than kich thuwéc
binh thwdong, khéng séi, khéng & nuwérc.

* XQ bung: binh thwdng

37
y ~ y y Y -
5 bwére than dap wng bu dich
Y - l,\ 7 )\ Y
Trong tinh trang giam thé tich/suy tuan hoan
o -Increase of peritubular capillaries flow
and renal oxygenation?
:‘: -Prevention of immune cells adhesion to
o endothelium?
Increase CO
. )y Increase MAP?
£ Py ™
o N il \/’
i _—
ks NV
L2 ] &
Increase in Increase of pressure gradient
renal blood flow? Across the glomerular capillary ?
-Increase of GFR/urine output?
-prevention of renal structural injury?
http://dx.doi.org/10.1016/j.semnephrol.2016.01.001
38
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Tinh hudéng |am sang 1

Bénh nhan dwgc bu 2000ml dich
- nuoc tieu khong ra thém.

39
Tinh huéng lam sang 1
- p’
100 %%
’X
A . e
=)
D
—_ o
9\_9; 3
a
[V -
% .
X
Fes=asse— i - . 111/ 'S
g "%“c’oqe
Maintenance
0 I T T | T T |
0 1 2 3 4 5 7
Days
40
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Tién trién AK|

| 4 ; 4 :
Stage 0 Stage 1 Stage 2 Stage 3
2197 (47%) 352 (8%) 768 (16°%,) 1.351 (29%)
85%

liLi, —_— ‘ 4
Stage 0 | Stage 1 Stage 2 Stage 3
2423 (52%) | 351 (7%) 747 (16%) | 1.147 (25%)

Srisawat et al. Nephrol Dial Transplant. 2019 May 10. pii: gfz087

41

Tinh hudng |am sang 2

«Bénh nhan nam 76 tudi, 70kg, dwoc ngwdi nha dwa vao bénh vién trong
tinh trang I dtr, thé mét moi xuat hién tir chiéu nay. Tai cap ctru ghi
nhan sinh hiéu nhw sau: sot ??80C, tan sO tim 110 lan/phat, huyét ap
105/60 mmHg, tan so thé 34 lan/phuat, d6 bdo hoa oxy theo mach dap
(SpO,) 89% khi thé khi trdi, tay chan lanh.

* Theo |oi khai cia ngwdi nha thi budi sang bénh nhan van tinh t‘élo, an
uong binh thwdng. Ngoai ra bénh nhan co6 tien str suy tim do nhoi mau
co tim va da dwoc dat stent.

42
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Tinh hudng |am sang 2

« Kham 1am sang cho thay bénh nhan tiép xic cham, lay goi tra 1&i khong
chinh xac. Tim nhanh, khéng am théi. Ran nd day phdi phai. Phu chan
nhe.

+Sau 1 gid theo ddi tai cp clru tan sb tim 120 Ian/phdt, huyét ap giam
90/50 mmHg, nuwéc tiéu 20mi/h.

*CLS:

* ABG: pH, 7.36, PaCO2 28, PaO2 65 mm Hg

* Lactate, 3.0 mmol/L, Na 132, K 4.4, Chloride: 97 mmol/L
* BUN: 22.0 mg /dL

* Creatinine: 2.3 mg/dL

* Albumin: 35 g/L.

43

Tinh hudng |am sang 2

*Nén lam gi trong trwéng hop nay?
A. Budich
B. St dung loi tiéu
C. Bu dich + loi tiéu

D. Khong bu dich, khéng loi tiéu

44
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Panh gia HIEU QUA bu dich?

Feeble response to a fluid bolus

Vigorous response
to a fluid bolus

Stroke volume >

plateau of the Frank-Starling curve,
further fluid boluses will do nothing to
improve the stroke volume.

Preload >

Fluid bolus Fluid bolus

/4 = 7 = 9 AN - ?
Danh gia HIEU QUA bu dich”
L] L]
Fluid infusion
(
e .
A [ A Mean systemic pressure ]
Capillary leak
Vasodilation 'I\-
—— R———> | A cardiac output | —
e P ™ )
Preioad J/ Microcirculatory
unresponsiveness
- N dysfunction
t A Mean arterial pressure | —_ J
X
]
————= | A Microcirculatory flow /
Microcirculatory
dysfunction [
( —_—
A | 21 0, availability
|
Tissue oedema ‘ I\‘ N N
— Sr——= | A Aerobic metabolism
| Mitochondrial ;
dysfunction
s
Structural
organ injury
.
Fig. 1 Schematic pathway through which fluid administration leads to organ function improvement, and the issues that may interrupt it
Monnet and Teboul. Ann. Intensive Care (2018) 8:54
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Panh gia HIEU QUA bu dich?

Fluid st fluid infusion > Did fluid infusion
infusion effective ? exert adverse effects ?
Lactate
([ )
» Sv0,/5cv0, Did lung cedema
Dl tissue oxygenation increase ?
|mprcve? Pco gap Lung water
_ PCO.map Haematocrit
0, content difference Was haemedilution
slgnlhcant ?

Mottling,

| capilary RT Echocardiography
| SRR —

P\d co Did the RV function
increase ? © deteriorate ?
dicecty measured |

Did the intra-abdominal
pressure increase ?

/l Ccvp

LV or global end-
diastolic volume

Did cardiac
preload increase ?

sure, Fi0; oxygen inspired fraction, AP intra-abdominal pressure, LV left ventricular, PCO; carbon dioxide partial pressure, Pa0; arterial oxygen partial
pressure, RT refill time, 5v0,/Scv0, mixed/central venous oxygen saturation

Fig. 2 Summary of the criteria on which the benefits and risks of volume expansion might be assessed. (O cardiac output, (VP central venous pres-

Monnet and Teboul. Ann. Intensive Care (2018) 8:54

47

Panh gia HAU QUA bu dich?

Renal dysfunction |

Maximize fluids Maximize fluids
+ vasoactive agents? + vasoactive agents?

Nonhemodynamic

Minimize fluids Minimize fluids
+ vasoactive agents? + vasoactive agents?

Lung edema |
Figure 2| The lung/kidney dilemma during fluid resuscitation.

Vincent JL. Fluid management in the critically ill. Kidney International (2019) 96, 52-57.

48
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Tinh hudéng |am sang 3

-Bénh nhan nam, 77 tudi, nang 60kg, co tién st tang huyét ap,
nhap ICU tr phong mo sau phau thuat viém phic mac toan bd do
thing dai trang sigma do u. Bénh nhan da dwoc truyén 4000ml
dich tai phong mé.

*Tinh trang nhap ICU:

*HA: 98/67/52 mmHg, Noradrenalin 0.3 mcg/kg/ph
« M: 120 lan/phut

*CVP: 9 mm Hg

*T0: 35.6°C

« Nwée tiéu: 100ml/6 gidy

49

Tinh hudng |am sang 3

*CLS:
* ABG: pH, 7.32, PaCO2 28, PaO2 85 mm Hg
* Lactate, 3.0 mmol/L,
*Na 142, K 4.0, Chloride: 110 mmol/L
*BUN: 22.0 mg /dL
* Creatinine: 2.3 mg/dL
* Albumin: 23 g/L.

50
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*Nén lam gi trong trwéng hop nay?
A. Bu dich
B. St dung loi tiéu
C. Bu dich + lgi tiéu

D. Khong bu dich, khoéng loi tiéu
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Chién lwoc bu dich & bénh nhan sé¢c nhiém khuan muén

Intensive Care Med
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Restricting volumes of resuscitation ® e
fluid in adults with septic shock after initial
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Chién lwoc bu dich & bénh nhan séc nhiém khuan mu

O»

a 0Odds ratios of exploratory outcomes

Fluid Restriction Standard Care Odds ratio (95% CI) P value
No. of events / Mo. at risk
Death by day 90 25/75 (33%) 3176 (41%) ——®&——— 0.71(0.36-1.40) 0.32
Ischemic events in the ICU TS5 (4%) 9/76 (12%) <*+—8———————— 0.32(0.08-1.27) 0.1
Worsening of AKI 2773 (37%) 3972 (54%) ———a—-— 0.48 (0.23-0.92) 0.03

0.3 0.5 o7 1 15 2

-
b

Favours Favours
Fluid Standard
Restriction Care
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Take home messages
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Bu dich trong AKI:
Nhirng dieéu “nén lam” va “khdéng nén lam”

Yéu té Nén lam Khéng nén lam
Chi dinh Giam thé tich ndi mach Thi€u niéu ma khéng kém

giam thé tich
Loai dich Tinh thé Starches
Thé tich Nhiéu liéu dich lwgng nhé Thé tich 1&n

Thoi gian Cho dén khi diéu chinh dwoc Cho dén khi AKI phuc hoi
tinh trang gidm thé tich

Ostermann, M., et al. (2019). "Fluid Management in Acute Kidney Injury." CHEST 156(3): 594-603.
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Bu dich trong AKI:
Nhirng dieu “nén lam” va “khéng nén lam”

] .
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Fig. 24.1 Algorithm to guide fluid therapy in acute kidney injury (AKI)

Ostermann, M., et al. (2019). "Fluid Management in Acute Kidney Injury." CHEST 156(3): 594-603.
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Thank you!
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