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21.0% vs 18.9%
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E G D I ‘ ;I C Protocolized Care for Early Septic Shock
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ARISE

Australasian Resuscitation In Sepsis Evaluation
(Australia and New Zealand, ANZ)
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Campalgn ‘s BUNDLES

TO BE COMPLETED WITHIN 3 HOURS: TO BE COMPLETED WITHIN 6 HOURS:
1) Measure lactate level. 5) Apply vasopressors (for hypotension that does not respond to
initial fluid itation) t intai rterial

2] Obtain blood cultures prior to administration of antibiotics. I[;I_.lﬂ;] ié;ﬁ?ﬁﬁ:; oni to maintain a mean arterial pressure
3} Administer broad spectrum antibiotics. &) In the event of persistent hypotension after initial fluid
| - : : administration (MAP < 65 mm Hg) or if initial lactate was =4
4 ﬂm quns;cir 30 mi/kg crystalloid Tor lypotensian or lactate mmol/L, re-assess volume status and tissue perfusion and

' document findings according to Table 1.

/. Re-measure lactate it initial lactate elevated.
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Sepsis bundle DB X'

Low management High management
compliance compliance

Characteristic Total, n Died, n % Total, n Died, n Total, n
Overall 13,813 4,611 33.8 15,657 5,049 32.3 29,470 9,660 32.8 0.038
Location where < 0.001

severe sepsis

identified
ED 7958 2,127 26.7 8,491 2,144 25.3 16,449 4,271 26.0
Ward 4219 1,737 41.2 5,283 2,095 39.7 9,502 3,832 40.3
ICU 1,636 747 45.7 1,883 810 43.0 3519 1,657 442
Site duration < 0.001
< 2years 5,103 1,766 34.6 3,209 1,122 35.0 8,312 2,888 34.7
2 to < 3 years 2,524 894 35.4 5644 1,601 28.4 8,168 2,495 30.5
2 3 years 6,186 1,951 3156 6,804 2,326 342 12,990 4,277 329

Sepsis bundleMEF R LI T- R (L FHE

Crit Care Med 2015:43(1)
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PRISM-U trial
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Number at risk:

Cohort
Intervention
Observation
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112
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150
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133
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FEAST trial

Table 2. Death and Other Adverse Event End Points at 48 Hours and 4 Weeks.

Albumin Saline Albumin and
Bolus Bolus No Bolus Saline Bolus Albumin Bolus Albumin Bolus Saline Boluses
End Point (N=1050) (N=1047) (N=1044) vs. No Bolus vs. No Bolus vs. Saline Bolus vs. No Bolus
Relative Risk p Relative Risk P Relative Risk P Relative Risk P
(95% Cl) Value (95% Cl) Value (95% Cl) Value (95%Cl)  Value
no. (%)
48 Hours
Death —no. (%) 111 (10.6) 110 (10.5) 76 (7.3) 1.44 0.01 1.45 0.008 1.00 0.96 1.45 0.003
(1.09-1.90) (1.10-1.92) (0.78-1.29) (1.13-1.36)

N
4

[#53R] 48BFRIFE T3

T ILITIUHR—S5XEE RR1.44 (95%CI 1.09-1.9)
HBR—5XE RR1.45 (95%CI 1.1-1.92)

INRTIE, iR —SATRERERNEMT S

N Engl J Med 2011;364:2483-95.



Simplified Severe Sepsis Protocol: A Randomized Controlled
Trial of Modified Early Goal-Directed Therapy in Zambia

Ben Andrews, MD' 2.3 |Levy Muchemwa, MBChB?Z, Paul Kelly, MD, FRCP#, Shabir Lakhi,

MBChB, MMed, MPH® >, Douglas C Heimburger, MD, MS, FACP', and Gordon R. Bernard,

MD®
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Crit Care Med. 2014 Nov; 42(11): 2315-2324.
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Table 1

Baseline characteristics of Zambian patients with severe SepsiS Suspected site of infection. n { %) 0 .86
Pulmonary A1(585) A2 (S5T7.1)
SSSp Control P Central nervous system 19 (35 8) 15(268)
n=53 n=56
Abdomen Aq5T) 44(7.1)
- _p _
Age, years, mean (SD) 352(13) 348(14) 0OSS O . 6(11.3) 7¢12.5)
28 (52 30 (53 ,
Male.n (%) 28 (528) 0¢536) 0% Chief complaint. n (%) 0.6
P 134245 IS(26 8
Admission Vital Signs, mean (SD) Dyspmea e e
= Altered mentation QUI7TO) 1017 9)
SBP.mm Hg 1026(214) 101.6(242) 0OK3
Cough QUEITO) E(143)
DBP.mmHg 62.4(144) 65.2(172) 0235 , ,
Headache T(132z) 1017 9)
MAP, mm Hg ISK(154)  TI3(188) 0.64 —_— g 10 (18 9) 471>
HR, beats/min 1192(158) 1229(223) 0232 Other” 2(38) 44(7.1)
Temp, degrees C 373(15) 39T o007
Duration of chief comp laint., days., TA(4-30) 14 (3-30) 0.81
medianllQR)
GCS, median (IQR) 4(11-15) 14(10-15) 076
Duration of any symptoms* . days ., 14 (7-30) A (14-60) 0.26
HIV positive.n ( ¢ ) 12 (102) J6 (82 1) median (IQR)
CD4 count. median l[QR]+ 40(17-107) TO(24-100) 0.41 SAPS3 score. mean (SD) S90(1.6) S6.31.5) 023
On ARVs, n (% of HIV positive) I8(429) 16(356) 049
APACHE 1l score. mean {SD) 17.8(0K8) 17.9¢(09) 0.95




Kaplan-Meier survival estimates for SSSP intervention
vs. usual care in patients with severe sepsis
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Figure 2. Kaplan-Meier survival estimates for SSSP intervention vs. usual care in patients with
severe sepsis

Primary Outcome: PR EI LTI

SSSP#EE 64.2% vs @EEE 60.7%
(RR1.05, 95%CI 0.79-1.41)

Secondary Outcome:28H23ET=. SAPS3THRELI-IEANH LU28HEIET
BEEGL



Decision to stop Study
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Patients
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Inclusion criteria . L
Exclusion criteria
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Methods

o SR LAEIX2, 4, 6 ADTOVOERRL THt1T (generated using

computerized randomization)
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Sepsis Protocol Group
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Usual Care Group
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Data collection

*%:FH :
& e I B %

Y =
!HU/&E-
2T h o68FfE . 6~24085] . 24~ 7205

BETIAO—:
ﬁﬁtﬁ)ét\(i]\Bm:ZSEl HET
<28HTCEELI-EE. EihE:E




= e J& B 7281 TE

Figure 2. MUAC Cutoffs for Cross-Sectional Studies, Organized by Population and Outcome

ForestPlotof association between

Study, Year (Country) Bubble Plot of MUAC cutoffs Outcome MUAC cutoff(s) and outcome Odds Ratio (95% CI)
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Qutcome

Primary
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Secondary

Efficacy outcome
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Statistical Analysis

" o level 0.05, power 80%
JAaka—JLIZ&Y, [RASETEEE 65%M545% iR EHERE

—sample size 212 ANEHEH Crit Care Med. 2014 Nov: 42(11): 2315-2324.
-modified ITT £&4T N Engl J Med. 2001:345(19):1368-1377.

 Primary outcome XZtest
- Secondary outcome SAPS-3TCEAZLAZHT
- THEENTIL ., Stata version 121 THe{T



Results



Figure 1. Sareening, Randomization, and Follow-up of Patients Through the Trial
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Sepsis Protocol Usual Care
(n=106) (n = 103)
Age, mean (SD), y 37.5(129) 358(119)
Male sex, No. (%) 62 (58.5) 55 (53.4)
Positive diagnosis for HIV, No. (%) 94 (88.7) 93 (90.3)
Time since HIV diagnosis, median (!QR), d 90 (30-1095) 75 (14-730)
CD4 lymphocyte count, median (IQR), /uL 72 (22-143) 65 (20-159)
Receiving antiretroviral therapy, No, (%) 56 (52.8) 51 (49.5)
Duration of antiretroviral therapy, median (IQR), d 105 (42-1460) 195 (30-730)
History of Mycobacterium tuberculosis infection, No. (%) 49 (46.2) 46 (44.7)
Receiving treatment for M tuberculosis at presentation, No. (%) 26 (24.5) 24 (23.3)

Physiological variables, median (IQR)
Temperature, °C
Heart rate, beats/min

36.9 (35.5-38.5)
115 (104-129)

37.7 (35.4-38.5)
115 (103-130)

M TN
-

FERIOHIZE

HIV [5 %

- R (F 21K T89.5%

CD4[d 1266

L fifE

#?%@20.1cm

Systolic blood pressure, mm Hg 83 (77-87) 83 (75-87) AI b 2 ] zg/d L
Diastolic blood pressure, mm Hg 50 (42-54) 48 (42-53)
Respiratory rate, breaths/min 30 (28-38) 32 (28-39)
Glasgow Coma Scale score <15, No. (%) 32 (30.2) 42 (40.8)
Jugular venous pressure by proximity to the sternal angle, No. (%)’ J‘IQ %1 E 7> ﬂ J: 8 3 mm H g
24 cm below 34 (32.1) 42 (40.8)
1-3 cm below 30 (28.3) 22 (21.4) s[r [&;& j:30 0 /ﬁj\l}J\J:
At the sternal angle 20(18.9) 28 (27.2) *
21 cm above 22 (20.8) 11 (10.7)
Upper arm clrcumference, median (1QR), em” 20.1(18.0-22.8) 20.1 (18.9-23.0)
Inability to ambulate, No. (%) 66 (62.3) 67 (65.0) —
Duration of inability to ambulate, median (IQR), d 16.5 (10-35) 10 (7-21) E3 ATF x x — 7 ‘j: % 7‘3~ L
SAPS-3 score, median (IQR)" 55 (50-65) 57 (50-66)
Laboratory values “'L E 1 _E 4 3
Whole blood lactate, median (IQR), mmol/L 4.7 (2.8-8.7) 40(26-7.0) ? & mmo I/ L
Serum creatinine, median (IQR), mg/dL 1.3(1.0-2.4) 1.3(0.9-2.7)
Hemoglobin, mean (SD), g/dL 7.8(0.3) 7.8(0.3)
Serum albumin, median (IQR), g/dL 2.1(1.7-2.6) 2.3(1.9-2.8) o rall (= ~ E y
Time from ED registration to enro‘ilment. median (IQR), min' 71 (5-205) 76 (0-240) ED ;E BJE 75\ e ﬁ?"] 1 H% FEﬁ -t:%l] L) ‘RI- (7- ] 7 H I\:I _) l/ Fﬂ:ﬁ y‘é
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Diagnosis®, No. (%)

Usual care

Sepsis Protocol

(n=103) (n=106)

Systemic infection

Malaria 15 (14.6) 9 (8.5)
Infection of the lungs

Pneumonia 21 (49.5) 52 (49.1)

Tuberculosist 63 (61.2) 68 (64.2)
Infection of the gastrointestinal system

Gastroenteritis 20 (19.4) 15 (14.2)

Enteric fever 9 (8.7) 4 (3.8)
Infection of the central nervous system 17 (16.5) 12 (11.3)
Infection of the urinary tract 2(1.9) 2(1.9)

T35 T7 h EI10% (usual careFE T ZLY)
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Organism, No. (%)

Usual care

Sepsis Protocol

(n=103) (n=106)
Mycobacterium tuberculosis
Blood culture positive 19 (18.4) 24 (22.6)
Sputum culture positive without blood culture positive 6 (5.8) 1(0.9)
Gram positive
Staphylococcus aureus 6 (5.8) 2(1.9)
Coagulase negative Staphylococcus® 2(1.9) 3 (2.8)
Streptococcus pneumoniae 2(1.9) 2(1.9)
Other streptococcus species 1(1.0) 2(1.9)
Unspecified gram positive cocci 1(1.0) 1(0.9)
Gram positive rods* 4 (3.9) 4 (3.8)
Gram negative
Escherichia coli 2(1.9) 1(0.9)
Pseudomonas aeruginosa 1(1.0) 1(0.9)
Klebsiella pneumoniae 2(1.9) 1(0.9)
Salmonella speciest 1(1.0) 3 (2.8)
Other gram negatives or unspecified 4 (3.9) 1(0.9)
Cryptococcust 2(1.9) 1(0.9)
Malaria (blood smear)§ 2(1.9) 1(0.9)
Culture-negative 48 (46.6) 58 (54.7)
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Table 2. Elements of Sepsis Resuscitation

Sepsis Protocol Usual Care
(n = 106) (n = 103) P Value

Intravenous fluid administration, median (IQR), L*

6h 3.5 (2.7 to 4.0) 2.0(1.0t02.5) <001

24 h 4.0 (3.0 to 5.0) 3.0(20t04.3) <001

72 h 5.0 (3.5 to 6.5) 4.0 (3.0 to 6.0) 33
Dopamine (vasopressor) administration, No. (%)

During first 6 h 15 (14.2) 2(1.9) 001

During hospitalization 22 (20.8) 7 (6.8) 004
Blood transfusion, No. (%)

During first 6 h 17 (16.0) 13 (12.6) 48

During hospitalization 37 (34.9) 31 (30.1) A6
Time to antibiotics, median (IQR), h 2.0(0.7 to 4.1) 1.5 (0.5 to 2.8) 15
Physiological variables, median (IQR)

Systolic blood pressure 2 h after enrollment, mm Hg B9 (85 to 95) B8 (B3 to 92) 09

Diastolic blood pressure 2 h after enrollment, mm Hg 55 (48 to 59) 54 (47 to 61) a9

Systolic blood pressure 6 h after enrollment, mm Hg 95 (90 to 104) 96 (90 to 105) a5

Diastolic blood pressure 6 h after enrollment, mm Hg 61 (55 to 67) 61 (55 to 65) 82

Whole blood lactate, median (IQR), mmol/L 3.3(2.1to54) 3.9(2.1 to 6.6) 25

Change in lactic acid concentration from baselineto6h  -1.2 (-3.4 to 0.3) -0.5(-2.2 to 1.1) 02

after enrollment, mmol/L
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Usual care D& i&A —5 —

o
Fluid order R—.;Hg;
1 liter(s)in 24 hours | 3 (2.9)
2 9(8.7)
Mo bolus; 3 16 (15.5)
4 11 (10.7)
D 3(2.9)
1 liter(s)in 24 hours | 1 (1.0)
1 liter fast, then % ﬁ*j(?gg?}]
4 7(6.8)
0 liter(s)in 24 hours | 5 (4.9)
1 1(1.0)
: 2 4 (3.9)
2 liters fast, then 3 2 (1.9)
4 1(1.0)
D 1(1.0)
0 Iter(s) in 24 hours | 3 (2.9)
3 liters fast, then 1 1(1.0)
2 1(1.0)
4 liters fast, then 3 liter(s)in 24 hours | 1 (1.0)
Other orders® 8 (7.8)
Orders unavailable 10 (9.7)
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Table 2. Elements of Sepsis Resuscitation

Sepsis Protocol Usual Care
(n = 106) (n=103) P Value
Respiratory rate increased by 25 breaths/min or 5p0, 38 (35.8) 23 (22.3) 03
decreased by 23%, No. (%)"
Resolved by 6 h after enrollment 20(18.9) B (7.8) 02
Persistent beyond 6 h after enrollment 18 (17.0) 15 (14.6) b3
PRI BUEMNE LLIEERFREIE T HNH =D&
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Primary Outcome

Overall 106 103 51(48.1) 34(33.0) |1.46(1.04-2.05)
0.1 1.0 10
Relative Risk {95% Cl)

Sepsis protocol&f 48.1%
Usual care #f 33.0%
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Probability of Suraval

Secondary Outcome

1.4

S e [BEREE:
St e | SSSPEf vs USEE
. | 67.0% vs 45.3%
(RR 1.48; 1.14-1.91, p=0.002)

0 2 4 & B 10 12 14 16 18 20 22 24 26 2B
Liays

5 JiEE (SAPS-3) CERAERL THEITL TERIFRDE R
FRNBET-Z RR, 1.45 [95% CI 1.04-2.02]: P = .03
28HIET-Z RR, 1.41 [95% CI. 1.08-1.84]: P = .01
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Figure 3. Risk of In-hospital Mortality by Subgroup for Patients Treated With the Sepsis Protocol vs Usual Care

In-hospital Mortality,

10

Mao. of Patients MNo. (%)

Sepsis Usual Sepsis Usual Relative Risk Favors | Favors

Protocal  Care Pratocal Care (9535 Cl) Sepsis Protacol ¢ Usual Care
HIV
Positive 94 93 46 (48.9) 29(31.2) 1.57 (1.09-2.26) —a—
Megative 9 9 3(33.3) 5(55.6) 0.75(0.23-2.44) & I
Glasgow Coma Scale Score?
13-15 86 78 36(41.9) 17(21.8) 1.92(1.18-3.13) | ——
g9-12 7 17 4 (57.1) 10(58.8) 0.97 (0.46-2.07) I l
3-8 11 5 10 (90.9) 5(100.0) 0.91(0.75-1.10) .
Hermoglobin, g/dL
<7 35 35 15(42.9) 11(31.4) 1.37(0.82-2.29) L
=7 48 50 21(43.8) 16(32.0) 1.36(0.73-2.54) ———
Simplified Acute Physiology Score 3F
<56 54 48 23 (42.6) 16(33.3) 1.28(0.77-2.12) ———
=56 52 55 28(53.8) 18(32.7) 1.65(1.04-2.59) o |
Capillary Blood Lactic Acid, mmaol/LL
<4 42 49 16(38.1) 12(24.5) 1.55(0.83-2.91) H—a—
=4 61 51 33(54.1) 20(39.2) 1.38(0.91-2.08) .|
Jugular Venous Pressure, cm H,0°
-2 47 50 28 (59.6) 17(34.0) 1.75(1.11-2.75) —e—
-2 59 53 23(39.0) 17(32.1) 1.22(0.73-2.01) [ |
Overall 106 103 51 (48.1) 34(33.0) 1.46(1.04-2.05) ==

[ L LI L T T LR
0.1 1.0
Relative Risk (95% CI)
P =
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P Value for
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eTable 5. Adverse events

Usual care Sepsis Protocol
Adverse Event’, No. (%) (n=103) (n=106)
Dopamine extravasation, tissue ischemia, or necrosis 0 (0.0) 0 (0.0)
latrogenic pulmonary edema 0(0.0) 2(1.9)
Transfusion reaction 0(0.0) 0(0.0)

*A study nurse prospectively screened for the development of the histed adverse events duning the § hours after enrollment in both study groups.
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EDITORIAL

Trying to Improve Sepsis Care in Low-Resource Settings

Flavia R. Machado, MD, PhD; Derek C. Angus, MD, MPH
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EDITORIAL

Trying to Improve Sepsis Care in Low-Resource Settings

Flavia R. Machado, MD, PhD; Derek C. Angus, MD, MPH

AT S

BELUHAERIICEFEZZNINTLNS

(CNETOEGDTEEET 7 DHLERTIES S LMERICE BRI EEZ(TTLNS)

ORI ELEREARAEH CHARSEICEEELNH I
ProMiSe trial CIX S LLBIIZHEEE T2000mLD #E NS TLNS

Table 1. Characteristics of the Patients at Baseline.*
EGDT Usual Care
Characteristic (N=625) (N =626)
Intravenous fluids administered
Before hospitalization until randomization — no./total no. (%) 612/625 (97.9) 606/625 (97.0)
Median total before hospitalization until randomization (IQR) — ml 1950 (1000-2500) 2000 (1000-2500)

N Engl J Med 2015;372:1301-11.
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Crit Care Med 2017; 3:00-00
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Crit Care Med 2011;39:259-265
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Fixed minimum volume resuscitation: B
Pro

Flavia R. Machado'?'®, Mitchell M. Levy® and Andrew Rhodes*

Intensive Care Med (2017) 43:1678-1680

EDITORIAL
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Fixed minimum fluid volume
for resuscitation: Con

Anders Perner’” and Mervyn Singer®
Intensive Care Med (2017) 43:1681-1682



ShEIDFHIXHKRIC
Dr. Marikh¥. SSCG2016 7 co—authorlZ

1To1=7>25—k

Question Posed :

The Current Surviving Sepsis Campaign “recommends that, in the resuscitation
from sepsis induced hypoperfusion, at least 30 mL/kg of |V crystalloid fluid be
given within the first 3 hours” (with no exceptions) (STRONG
RECOMMENDATION). The Pro — Con Editorials Published in the October 2017
Edition of Intensive Care Medicine were attached to the e-mail.

Do you support/agree with the above
recommendation? The answer is a Yes or No (NO
conditional answers).

https://emcrit.org/isepsis/isepsis—30mlkg—bolus—yes—no/



33% 62%

40% Response

https://emcrit.org/isepsis/isepsis—30ml—kg—bolus—yes—no-results/
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é%}_ — L,j %) Eur Heart J 2012; 33:895-903.

Ann Intensive Care 2014; 4:21.

) -

large fluid boluses in patients with sepsis is unphysiologic and

likely to increases the risk of death!

https://emcrit.org/isepsis/isepsis—30ml-kg—bolus—yes—no-—
vactildFa /
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Restricting volumes of resuscitation @
fluid in adults with septic shock after initial
management: the CLASSIC randomised,
parallel-group, multicentre feasibility trial

Peter B. Hjortrup', Nicolai Haase', Helle Bundgaard?, Simon L. Thomsen?, Robert Winding®, Ville Pettils>,
Anne Aaen®, David Lodahl’, Rasmus E. Berthelsen® Henrik Christensen®, Martin B. Madsen’, Per Winkel'®,
Jorn Wetterslev'®, Anders Perner''"", The CLASSIC Trial Group, The Scandinavian Critical Care Trials Group

& 2016 Springer-Verlag Berlin Heidelberg and ESICM
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