Furosemide va AKI
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Gi¢i thiéu
«Ton thwong than cap (AKI) thudng gdp & bénh nhan ICU, gdp phan
tang ti lé t&r vong

*Non-oliguric AKI cé tién lwgng tot hon oliguric AKI
*Tich luy dich [am tang ti I1é t& vong & bénh nhan ICU
= st dung Furosemide:

- ngan nglra AKI tién trién

- chuyén oliguric AKI thanh non-oliguric AKI

- kiém soat qua tai dich.

- "cai thién" tién lwong clia bénh nhan.



Furosemide
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*Thanh thadi chd yéu bdi than Na-K-2C)
ooy co-transporters
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site of action of

*Tac dong wrc ché thu thé Na-K-Cl2 furosemide
Furosemide is
actively secreted in
proximal tubules by
organic acid

quai Henle. = gidm nhu cau oxy transporters (OATS)

tranporter & doan day canh Ién

tuy than

*Tang noéng dod prostaglandin mau

—> cai thién tudi mau than (RBF)

Fig.1 Visual representation of furosemide secretion and site of

Furosemic c6 bao vé than???? action in the nephron

"Furosemide as a functional marker of acute kidney injury in ICU patients: a new role for an old drug" Filippo Marianol - Alberto Mellal - Marco Vincenti2 - Luigi Bianconel
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Gia thuyét furosemide

* Thyc nghiém trén 7 con clru
* Gay nhiém khuan huyét va AKI bang E.coli
* Duy tri NaCl (0.9% wt/vol) at 1 ml/kg/1h cho dén khi két thic can thiép.

*Sau 24h sepsis, Cru duoc bolus tinh mach furosemide (Lasix, 20 mg;

Sanofi-Aventis), theo sau la bolus saline (10 ml)
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Gia thuyeét furosemide

Table 1. Renal oxygenation and function, blood lactate, and body temperature

Sepsis, h
Variables 24 24.5 28 32

Cortical tissue Po,, mmHg (n = 6) 48.6 + 4.8% 518 =54 44 .4 + 8.1 455 *+ 6.6
Cortical tissue perfusion, BPU (n = 6) 1,492 + 124 1,688 = 378 1,532 + 205 1,844 + 458 1,968 + 625
Medullary tissue Po,, mmHg (n = 6) 44.0 = 15.1 18.6 = 14.0%* 43.1 = 14.2 38.0 174 38.7 =274
Medullary tissue perfusion, BPU (n = 6) 1,331.5 = 569.7 698.0 + 388 .4%* 667.4 + 3898 909.0 + 504.6 1,183.4 + 828 4
Renal O, delivery, ml Ox:min~"kg™ ', (n = 7) 0.82 = 0.08 0.94 = 0.07 0.93 = 0.09 0.99 = 0.09 1.07 £ 0.13
Renal O, consumption, ml O>min~ kg ' (n = 4) 0.10 £ 0.02 0.07 = 0.01 0.07 = 0.01 0.06 * 0.01 0.07 = 0.01
Renal O, extraction ratio, % (n = 4) 800+ 1.5 8.0+04 63+ 1.1 74 +1.2
Plasma creatinine, pwmol/l (n = 6) 186.0 + 40.8%* 201.7 =393 2053 =425 218.2 =440
Urinary sodium excretion, mmol/h (n = 7) 5.48 + 0.84 1.25 = (0.95% 341 =215 1.06 = 0.58 0.98 £ 0.55
Blood lactate, mmol/l (n = 6) 2.5+ 0.8* 20*X0.6 4,3 27 23+14
Core temperature, °C (n = 7) 41.5 +0.2% 413 +0.2 41.2 0.2 409 + 0.3

Values are means = SE; n, number of sheep. BPU, blood perfusion units; P02, oxygen tension. Measurements were made at the end of the baseline period,
at 24 h of sepsis, and then after a bolus infusion of furosemide given at 24 h of sepsis in conscious sheep. *P << 0.05, significant differences between baseline

and 24-h of sepsis from a Student’s paired -test.
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Meta-analysis of frusemide to prevent or treat acute renal failure
Kwok M Ho, David ] Sheridan
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No with event/No in group

Study or subcategory Frusemide

Inhospital mortality

Frusemide to prevent acute deterioration in renal function

Hager"? 6/62
Lassnigg"”’ 4/41
Subtotal (95% Cl) 103

Total events: 10 (frusemide), 4 (placebo)
Test for heterogeneity: ¥2=0.31, df=1, P=0.58, / *=0%
Test for overall effect: z=1.46, P=0.15

Requirement for renal replacement therapy or dialysis

Frusemide to prevent acute deterioration in renal function

Hager'2 0/62
Lassnigg"’! 2/41
Solomon*? 1/25
Subtotal (95% CI) 128

Total events: 3 (frusemide), O (placebo)
Test for heterogeneity: %2=0.03, df=1, P=0.86, 12=0%
Test for overall effect: z=1.27, P=0.21

Placebo

3/59
1/40
99

0/59
0/40
0/28
127

Relative risk (random Weight

effect) (95% CI) (%)

— 1.92

N 0.75

re—— 2.67

= 0.47

0.43

i 0.90
0.01 0.1 1 10 100
Favours Favours
frusemide control

Relative risk (random
effect) (95% Cl)

1.90 (0.50 to 7.26)
3.90 (0.46 to 33.42)
2.33 (0.75 to 7.25)

Not estimable
4.88 (0.24 to 98.60)
3.35(0.14 to 78.60)
4.08 (0.46 to 35.96)
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CONFERE]

Diuretics

Pl’e Recommendations

1. We recommend against loop diuretics given solely for
an the prevention of acute kidney injury (Grade 1B).
care 2. We suggest using diuretics to control or avoid fluid

~ overload in patients that are diuretic-responsive
(Grade 2D).

© 2017 The Author(s). This article is an open
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RESEARCH Open Access

Early diuretic use and mortality in critically e
il patients with vasopressor support: a
propensity score-matching analysis

Yanfei Shen' ®, Weimin Zhang” and Yong Shen’



Table 1 Comparisons of the baseline characteristics between patients with and without diuretic use

Variables All patients No diuretic use Diuretic use P
(n=7828) (n=6359) (n=1469)
Age (years) 67.0+142 66.5+ 145 700+123 < 0.001
Male, n (%) 4588 (58.6) 3749 (58.9) 839 (57.1) 0.196
Weight (kg) 8234226 81.7+223 84.9 +£24.0 < 0.001
Emergency, n (%) 6072 (77.5) 5075 (79.8) 998 (67.9) < 0.001
Comorbidities, n (%)
Diabetes mellitus 2390 (30.5) 1850 (29.1) 540 (36.7) < 0,001
Hypertension 3831 (48.9) 3025 (47.5) 806 (54.8) < 0.001
Cardiac disease 3431 (43.8) 2603 (41.2) 848 (57.7) <0.001
Acute or chronic heart failure 2986 (38.1) 2329 (36.6) 657 (44.7) <0.001
Intracranial hemorrhage 273 (3.5) 249 (39) 24 (1.6) <0.001
Fluid balance
Fluid intake (ml/kg/48 h) 1103+ 739 1138+ 77.1 95.5+55.6 <0.001
WHIREIGNERNE (mI/kg/48 h) 490+366 48.5+382 512+ 284 0.009
Fluid balance (mI/kg/48 h) 451+76.7 499 +79.7 242+£579 <0.001
MAP after ICU admission
MAP on ICU admission (mmHg) 774+173 777176 76.2+ 158 0002
Mean MAP (mmHg) 743 £8.1 746 +82 730+ 7.1 < 0.001
Maximum MAP (mmHg) 115.6 £40.1 1159+387 1144 £455 0.19
Minimum MAP (mmHg) 482 +14.7 483 +145 47.7+153 0.139
Disease severity scores, median (IQR)
SOFA score on ICU admission 6 (4-8) 6 (4-8) 6 (4-9) 00122
Maximum SOFA score during ICU stay 10 (8-13) 10 (8-13) 11 (8-13) 02377
SAPS Il on ICU admission 41 (32-52) 41 (32-52) 41 (34-51) 00151
GCS score on ICU admission 7 (3-14) 8 (3-14) 4 (3-11) <0.001
Maximum GCS score during ICU stay 15 (15-15) 15 (15-15) 15 (15-15) 0.001
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“Average hourly MAP with 95% confidence intervals and the number of patients in each arm are shown”

Fig. 2 Trends of the average hourly mean arterial pressure (MAP) in patients with or without diuretic use within 48 h after ICU admission
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g. 3 Subgroup analysis of the association between hospital mortality and diuretic use




Furosemide, oliguric AKI va non-oliguric AKI

BN ORIGINAL CONTRIBUTION

Diuretics, Mortality, and Nonrecovery
of Renal Function in Acute Renal Failure

Ravindra L. Mehta, MD Context Acute renal failure is associated with high mortality and morbidity. Diuretic

Maria T. Pascual. RN. MPH agents continue to be used in this setting despite a lack of evidence supporting their
benefit.

Sharon Soroko, MS en-e l . ) o . .

: : S Objective To determine whether the use of diuretics is associated with adverse or

Glenn M. Chertow, MD, MPH favorable outcomes in critically ill patients with acute renal failure.

for the PICARD Study Group Design Cohort study conducted from October 1989 to September 1995,



e
Table 1. Baseline Patient Characteristics on First Day of Nephrology Consultation®

Mo Diuretic Diuretic P
Demographics and History (n = 2286) (n = 326) Value
Age, mean (SD), vy 53.8 (18.0) 58.1 (17.1) 0051
Male, No. (26) 168 (7F4) 230 (71) .33
Race, No. (%6)
White 125 (55) 203 (62)
African American 50 (22) 46 (14)
Hispanic 2 (1) 5 (2) 21
Asian 21 (9) 37 (11)
Other or unknown 28 (12) 35 (11)
Surgical, No. (%6) 7T (B5) 96 (62) .28
Oliguria, No. (%) 71 (32) 100 (31) .75
ARF on CRI, No. (%) 56 (25) 83 (28) .86
Hyperkalemia, No. (%)% 17 (8) 29 (9) .57
History of CHF, No. (9c) 30 (13) 87 (27) < .001+
History of liver disease, No. (26) 49 (22) 54 (17) 31
Etiology of acute renal failure, No. (95)
Ischemic Q8 (43) 128 (40) .34
MNephrotoxic 28 (12) 61 (19) 051
Multifactorial 43 (19) 49 (15) 221
Unknown 57 (25) 88 (27 B4
Renal function
Mean (SD) BUN, mg/dL 7¥2.3 (43.4) B61.6 (34.8) 001+
Mean (SD) creatinine, mg/dL 4.1 (3.3) 2.6 (1.9) 021
Median urine output, mLsd ass5 288 .49
Physiologic indicators
Temperature, mean (SD), °C 37 (1.2) 37 (1.1) .63
Heart rate, mean (SD), beats/min 102 (24) 100 (22) 24+
Systolic blood pressure, mean (SD), mm Hg 122 (B33) 117 (29) O7 T
Diastolic blood pressure, mean (SD), mm Hg 61 (17) 59 (17) .30
Arterial pressure, mean (SD), mm Hg 81 (21) 78 (20) 191
Central venous pressure, mean (SD), mm Hg§& 15 (7) 15 (B) s
Pulmonary artery wedge pressure, mean (SD), mm Hg§ 18 (8) 20 (1) .04
Cardiac output, mean (SD), L/mMing 8.5 (3.9) 6.9 (3.1) =.001
Cardiac index, mean (SD), L/min/m§ 4.6 (2.0) 2.7 (1.8) =Z.001
Systemic vascular resistance, mean (SD), dynes-s-cm °§ 728 (429) 903 (811) .02
Po., mean (SD), mm Hg§ 102 (48) 98 (49) .43
Pco:, mean (SD), mm Hg§ 35 (2) 37 (2) 11
pH, mean (SD)§ 7.3 (0.1) 7.4 (0.1) .21
APACHE Il score, mean (SD)& 86.7 (32.9) 86.1 (30.5) .84
APACHE Il score, mean (SD)§ 19.0 (7.8) 18.8 (7.4) .54
Organ system failure, No. (2)
Respiratory 143 (64) 241 (74) 01t
Cardiac 75 (33) 148 (45) 00571
Liver 75 (33) 109 (23) .98
Hematologic 73 (32) 92 (28) .29
Central nervous system

22 (36) 112 (34) 61




Table 2. Effect of Diuretics on Mortality and Nonrecovery of Renal Function Compared With
No Diuretic Use*

OR (95% CI)

| |

Covariate and Propensity
Variable Unadjusted Covariate Adjusted Score Adjusted

In-hospital mortality 1.37 (0.97-1.92) 1.65 (1.05-2.58 1.68 (1.06-2.64)
Nonrecovery of renal 1.53 (1.08-2.15) 1.70(1.14-2.53) 1 1.79 (1.19-2.68)§
function

Death or nonrecovery  1.48 (1.02-2.12) 1.74 (1.12-2.68)F 1.77 (1.14-2.76)|

*Covariate adjusted for age; sex; log urine output; serum creatinine level; blood urea nitrogen level; respiratory, he-
patic, and hematologic failure; and heart rate. The referent group was no diuretics; time was first day of intensive
care unit consultation. OR indicates odds ratio; Cl, confidence interval.

tArea under receiver operating characteristic (ROC) curve = 0.76; goodness-of-fit x* P = .89.

fArea under ROC curve = 0.82; goodness-of-fit ¥ P = .39.

§Area under ROC curve = 0.85; goodness-of-fit * P = .84.

|Area under ROC curve = 0.81; goodness-of-fit x* P = .58.

Figure 2.

Time to Death or Dialysis From

Day of Consultation in Intensive Care Unit

Day 1 Status

No Diuretics

— — — Total Daily Furosemide Equivalent/
Total Urine Output <1.0

------ Total Daily Furosemide Equivalent/
Total Urine Output =1.0

Survival

Log Rank %2, P<.001

No. at Risk
No Diuretics

Time From Consult to Dialysis/Death, d

170 63 31 18 14 10

Total Daily Furosemide Equivalent/Total Urine Output

<1.0
=1.0

188 73 28 21 12 9
53 2 1 1 1 1




REVIEWS

Loop diuretics in the management of acute renal failure:
a systematic review and meta-analysis

Sean M Bagshaw, Anthony Delaney, Michael Haase,
William A Ghali and Rinaldo Bellomo

Results: Of 62 studies reviewed, five RCTs, enrolling 555
patients, were eligible and analysed. These trials enrolled a
mix of patients, but only two included critically ill patients.
Overall trial quality was low. There was no statistical difference
in mortality (odds ratio [OR], 1.28; 95% Cl, 0.89-1.84; P=
0.18) or renal recovery (OR, 0.88; 95% Cl, 0.59-1.31; P=0.5)
with use of loop diuretics compared with control. However,

(OR, 2.6; 95% Cl, 1.4-4.9; P=0.004).
Insufficient data were available on acid—base status, hospital
length of stay or health costs. Four studies reported toxicity,
most commonly transient tinnitus and deafness.
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Optimal timing of initiating
continuous renal replacement
therapy in septic shock patients
with acute kidney injury

Bo RaYoon, AhYoung Leem, Moo Suk Park, Young Sam Kim & Kyung Soo Chung



Atacute kidney injury occurrence

Lactate (mmol/L) 49(2.8,9.8) 7.0 (3.7,12.6) 0.113
BUN (mg/dL) 50.0 (30.5, 70.6) 40.5 (26.2,57.5) 0.047
Creatinine (mg/dL) 2.54 (1.54, 3.66) 1.88 (1.27, 2.88) 0.003
Potassium (mmol/L) 4.7(1.0,5.8) 4.4(3.7,5.1) 0.024
Urine output (ml/day) 1,493 (505, 2,140) 1,114 (467, 2,487) 0.698
pH 7.295(7.236, 7.389) 7.299(7.209, 7.395) 0.963
GFR (ml/min/1.73 m*') 24 (16, 39) 31 (19, 53) 0.020
GER (ml/min/1.73 m%%) 23 (15,42) 32(18,57) 0.015
At ICU admission
Lactate (mmol/L) 34(2.2,5.6) 9.7 (4.4,15.3) <0.001
BUN (mg/dL) 44.0(31.2,65.7) 445 (31.9,63.7) 0.836
Creatinine (mg/dL) 2.44 (1.45, 3.34) 2.34(1.55, 3.07) 0.766
Potassium (mmol/L) 4.3(3.6,5.1) 4.3(3.7,5.0) 1.000
Urine output (ml/day) 585 (196, 1,381) 520 (188, 1,070) 0.321
pH 7.379(7.306, 7.430) 7.300(7.251, 7.374) <0.001
At CRRT initiation
Lactate (mmol/L) 43(2.6,8.9) 7.5(4.2,15.5) 0.001
NGAL (ng/mL) 1,004 (465, 1,695) 820 (367, 2,083) 0.488
Cystatin C (mg/L) 2.76 (1.87, 3.89) 2.89(2.04,3.93) 0.640
GFR (ml/min/1.73 m**) 14 (8,28) 14 (8, 25) 0.829
Interval time from AKI to CRRT initiation (hours) 9 (6, 14) 26(11,66) <0001
CRRT duration (hours) 78 (52, 146) 67 (31,212) 0.607
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Figure 1. AUROC curve of optimal CRRT initiation time for ICU mortality. The cut-off value of the optimal
interval time for ICU mortality.



(a) 28 days mortality (b) 60 days mortality (c) 90 days mortality
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Figure 3. 28 days-, 60 days- and 90 days- overall mortality of septic shock patients who initiated CRRT within
and after 16.5 hours. The comparison of overall mortalities at 28, 60, and 90 days for early and late CRRT
initiation groups. Within: time interval from AKI to CRRT initiation <16.5hours; After: time interval from
AKI to CRRT initiation >16.5hours.



Furosemide & bénh nhan AKI

Sl dung furosemide chi lam ting thé tich nudc tiéu, khéng cai

thién dwoc ti |é t& vong, ti |é RRT, ti |é phuc h6i chirc nang than

*Viéc tri hodn CRRT cd thé [am tang ti 1é t& vong

Treat AKI not treat urine output



Furosemide giup ngwng RRT

Yo nhirng bénh nhan AKI duwoc s& dung RRT, viéc tang thé tich
nuwdc tiéu thuwong la mot trong nhirng triéu chirng giup can
nhac ngung RRT.

*Viéc st dung loi tiéu, dé tang thé tich nwdc tiéu thuong dung

cho muc dich nay.



Furosemide does not improve renal recovery after hemofiltration
- for acute renal failure in critically ill patients: A double blind

randomized controlled trial*

Peter H. J. van der Voort, MD, PhD, MSc; E. Christiaan Boerma, MD; Matty Koopmans, RN;
Mariét Zandberg, MD; Joke de Ruiter, MD; Rik T. Gerritsen, MD; Peter H. M. Egbers, MD;
W. Peter Kingma, MD; Michaéel A. Kuiper, MD, PhD, FCCP, FCCM

Objective: To study the potential beneficial role of furosemide
in resolving renal failure after hemofiltration in mechanically
ventilated critically ill patients.

Design: Single-center randomized, double blind, placebo-con-
trolled study.

Setting: A 13-bed mixed intensive care unit (ICU) in a teaching
hospital.

Patients: Patients who had been treated with continuous veno-
venous hemofiltration were included.

Interventions: After the end of continuous venovenous hemofiltra-
tion, the urine of the first 4 hours was collected for measuring creatinine
clearance. Patients were subsequently randomized for furosemide (0.5
mg/kg/hr) or placebo by continuous infusion. To prevent hypovolemia,
the rate of fluid infusion was adapted every hour and was set as the
urinary production of the previous hour.

Measurements and Main Results: End points were renal re-
covery (creatinine clearance more than 30 mL/min or stable
serum creatinine without renal replacement therapy) in the ICU

and in the hospital. Seventy-two patients were included and 71
were eligible for the analysis. The 36 furosemide-treated patients
had a significantly increased urinary volume compared with the
35 placebo-treated patients (median 247 mL/hr (interquartile
range [IQR] 774 mL/hr) vs. 117 mL/hr (IQR 158 mL/hr), p = 0.003)
and greater sodium excretion (median 73 mmol/L (IQR 48) vs. 37
(IQR 48) mmol/L, p = 0.001). In the furosemide group 25 patients
and in the placebo group 27 patients showed recovery of renal
function at ICU discharge (p = 0.46). Two patients of the furo-
semide group needed long-term dialysis dependency (p = 0.23).

Conclusion: Furosemide by continuous infusion in the recovery
phase of hemofiltration-dependent acute kidney failure did in-
crease urinary volume and sodium excretion but did not lead to a

shorter duration of renal failure or more frequent renal recovery.
(Crit Care Med 2009; 37:533-538)

Key Worps: furosemide; acute renal failure; hemofiltration; re-
covery; critically ill; mechanical ventilation
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Table 3. Main results

Furosemide Placebo p

Fluid balance over study episode (mL) —169 (958) —75 (871) 0.25
Sodium excretion (mmol/L) 72.9 (48.4 37.5 (48.5) 0.001
Serum chloride (mmol/L) 105 (4) 105 (4) 0.91
Number of days on CVVH 8.2 (12) 7.0 (10) 0.74
Creatinine Clearance (mL/min) 15.4 (26.2 16.1 (18.3) 0.88
Renal recovery on ICU discharge

All patients (N) 25/36 27/35 0.46

In ICU survivors (N) 23/31 24/29 0.42
Renal recovery on hospital discharge

All ICU survivors (N) 26/31 27/29 0.43

In-hospital survivors (N) 19/23 23/24 0.14
Renal recovery 2 months after hospital 21/23 24/24 0.23

discharge (N)

Duration of mechanical ventilation in days 20 (16) 16 (16) 0.13
ICU length of stay in days 24 (18) 20 (24) 0.28
ICU mortality (%) 14 18 0.7
Hospital mortality (%) 36 32 0.8
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Table 2

Meta-analysis results for the outcomes of urinary volume and urinary Na excretion at 8 and 24 hours for the main analysis and the nephrotic syndrome patients subgroup

Qutcome

Main analysis

Nephrotic syndrome subgroup

Summary Difference (95% CI), N of studies

Heterogeneity (I, pg)

Summary Difference (95% CI), N of studies

Heterogeneity (12, pg)

Urinary volume <8 h (mL)
Urinary volume 24 h (mL)
Urinary Na <8 h (mEq)
Urinary Na 24 h (mEq)

231.0 (135.5-3265), n = 6

267.6 (-11.8-547.1), n = 4
159 (49-268),n = 5
234 (-13.0-59.9), n = 4

P=0P=253
I =365 P= 21
P=0P= 66

I = 84, P = .003

420.5

3784 (103.4-6534), n =3
120.8-7202), n =3
242 (-134-618),n=3
349 (-3.9-739),n =3

P=0P=.39
I?=0,P=.58
P=4P=.35

> =410,P = .18

Chabintinallis rimemifnnmt cnniddén cnca chacirm o lald

Prakdencharoen 2012

Fliser 1999

Inove 7987

Urinary volume at <8hr

1000

S R A | ZEN e ma

" 500 ) 500
favors furosemide alone

Net differences [mi)
144.00 (~308.00, 593.90)

170.00 (31.90. 308.10)

546.00 (180.80, 911.30)

272 90 (112.90 433 90)

172 80 {-327.80. 643.40)

120 00 (-699 90, 939.90)

231.01 (135.49, 326.52)

) 10'00
favors coadministration

Ne 2001
Ghafan 2011 |
Akcsoek 1994 =
——r— —T Ty
300 <100 300 700 1100

favors furosemide alone

Urinary volume at 28hr

favors coadministration

Net difference {ml)

30.00 (-242.40. 202.40)

321 00 (-69.00 T11.000

468 00 (-77.90 1013 90)

831 60 (-79.90 1742 10)

267.64 (-11.82 347.11)
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(a) Continuous Bolus Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI Year IV, Random, 95% CI
Makhoul 1997 3,672.5 1,353.7 10 2,833 1,042.7 10 11.4% 839.50 [-219.56, 1898.56] 1997 —
Thomson 2010 3,726 1,121 26 2,955 1,267 30 18.6% 771.00[145.52, 1396.48] 2010 . ’
Llorens 2014 3,705 1,340 36 3,093 1,208 37 19.4% 612.00 [26.25, 1197.75] 2014 - ’
Palazzuoli 2014 2,295 775 43 2,090 421 39 25.6% 205.00 [-61.68, 471.68] 2014 T =
Shah 2014 721.57 447.99 30 111715 726.7 30 25.0% -395.58[-701.06,-90.10] 2014 - =

Total (95% Cl) 145 146 100.0% 311.61 [-153.71, 776.93] —-r.»

Heterogeneity: Tau® = 201414.68; Chi® = 19.93, df = 4 (p = 0.0005); I* = 80% I

Test for overall effect: Z = 1.31 (p = 0.19) -1000 =500 0 500 1000
Favours continuous Favours bolus

(b) Continuous Bolus Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI Year IV, Random, 95% CI
Makhoul 1997 3,672.5 1,353.7 10 2,833 1,042.7 10 8.5% 839.50[-219.56, 1898.56] 1997 —
Thomson 2010 3,726 1,121 26 2,955 1,267 30 20.0% 771.00[145.52, 1396.48] 2010 . ’
Llorens 2014 3,705 1,340 36 3,093 1,208 37 22.0% 612.00 [26.25, 1197.75] 2014 = >
Palazzuoli 2014 2,295 775 43 2,090 421 39 49.5% 205.00 [-61.68, 471.68] 2014 T—
Shah 2014 72157 447.99 30 1,117.15 726.7 30 —-395.58 [-701.06, —90.10] 2014

-’—

Total (95% Cl) 115 116 100.0% 461.54 [133.67, 789.41] I t } |
Heterogeneity: Tau? = 37990.23; Chi? = 4.45, df = 3 (p = 0.22); I = 33% -1000 w500 0 500 1000
Test for overall effect: Z =2.76 (p = 0.006) Favours continuous Favours bolus

(c) Continuous Bolus Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD_Total Weight IV, Fixed, 95% CI Year IV, Fixed, 95% CI
Allen 2010 4,894 2,205 20 5,113 2,258 21 21.0% -219.00[-1585.21, 1147.21] 2010 * - l »
Felker 2011 4,249 3,104 152 4,237 3,208 156 79.0% 12.00 [-692.92, 716.92] 2011
Total (95% CIl) 172 177 100.0%  -36.57 [-663.02, 589.88]

1 1 il ]

-1000 -500 0 500 1000
Favours continuous Favours bolus

Heterogeneity: Chiz2 = 0.09,df=1 (p=0.77); 1= 0%
Test for overall effect: Z=0.11 (p = 0.91)
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Table 3. Summary of the responses pertaining to physiologic indications for use of diuretics in the

management of ARF

Factor Almost Infrequently Sometimes Frequently Almost
never, % % % % always, %

Increasing SCr (n = 313) 294 21.1 31.6 14.4 3.5
Oliguria when SCr not known (n = 314) 299 22 22.9 19.1 6.1
Oliguria when SCr is increasing (n = 313) 16 19.x 23 204 105
Pulmonary edema (n = 314) 0.32 1 12.4 38.9 47.5
Metabolic acidosis (n = 314) 34.7 31.2 29.3 4.1 0.64
Hyperkalemia (n = 315) 7 16.5 38.1 25.1 13.3
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Fig. 3. Summary of responses pertaining to the timing of diuretic use in the manage-
ment of ARF.
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Fig. 4. Summary of responses pertaining to the beliefs about outcomes with the use of
diuretics in the management of ARF.
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" Loop diuretic therapy in the critically ill: a survey

Sarah L Jones, Johan Martensson, Neil J Glassford,
Glenn M Eastwood and Rinaldo Bellomo

Figure 1. Surveyed clinical indications for loop
diuretic therapy and percentage of respondents
who would give it

120
O Yes (%)
[J No (%)
100

80 | —

Respondents (%)

40 -

R HTRIE

Positive fluid APO ALl Oliguria Elevated CVP AKI
balance

Clinical indications

APO = acute pulmonary oedema. ALl =acute lung injury. CVP = central
venous pressure. AKl =acute kidney injury.
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Fig. 1 Clinical effects of frusemide therapy

"10 myths about frusemide" Michael Joannidis1* , Sebastian J. Klein1 and Marlies Ostermann2







