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Goal:
Briefly review 3-4 published
studies that may influence the
practice of critical care.




Outline

1. Introduction:
o A selective list of publications from the last 12-18 months
o Selected studies
2. Study Review (4 studies)
o Clinical question
PICO
Patient Selection/Characteristics
Results
Limitations
o  Will this be practice changing
3. Conclusion
o Summary Table
o Notable mentions
4. Discussion
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A List of Studies Published Over the Last 18 Months
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Selected Studies

1. Pre-oxygenation/Intubation:
a. Noninvasive Ventilation for Preoxygenation during Emergency Intubation | New England Journal of Medicine

2. Steroids/Pneumonia:
a. Hydrocortisone in Severe Community-Acquired Pneumonia

3. |ID/Antibiotics:
a. Cefepime vs Piperacillin-Tazobactam in Adults Hospitalized With Acute Infection: The ACORN Randomized
Clinical Trial | Critical Care Medicine | JAMA

4. COPD/Respiratory failure/intubation:
a. Effect of High-Intensity vs Low-Intensity Noninvasive Positive Pressure Ventilation on the Need for
Endotracheal Intubation in Patients With an Acute Exacerbation of Chronic Obstructive Pulmonary Disease:
The HAPPEN Randomized Clinical Trial
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PRE-OXYGENATION/
INTUBATION

N
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Does non-invasive ventilation (NIV),
specifically bi-level positive pressure
(BIPAP), used for pre-oxygenation reduce
the incidence of hypoxemia during
Intubation among critically ill patients?




PREOXI

Noninvasive Ventilation for Preoxygenation during
Emergency Intubation

Population: Critically ill adults undergoing emergency intubation Mz UEW PHALNRD JODRNAL S MERICINE

in emergency departments and intensive care units

ORIGINAL ARTICLE

Intervention: Preoxygenation with noninvasive ventilation (NIV).
This involved using a NIV mask with BIPAP settings of FiO2 Noninvasive Ventilation for Preoxygenation
100%, EPAP 25 cm H20, IPAP 210 cm H20, and respiratory rate durmg Emergency Intubation

210 breaths per minute

TRIAL DESIGN
Comparison: Preoxygenation with a standard oxygen mask at

= MULTICEHTLE

215 liters per minute

= FRACMATIC
s RANDOMIEID
Outcomes: The primary outcome was the incidence of - uRIIRDLD
hypoxemia (oxygen saturation <85%) during or within 2 minutes .

Noninvasive Ventilation Oxygen Mask = LOCATIOM! ¥ B9 AN D LT ICUS IH THIE
656 Patients

. - . . sients WL AFARLY
after intubation. Secondary outcomes included severe hypoxemia - .

(<80%), cardiac arrest, and aspiration.
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Gibbs KW, Semler MW, Driver BE, et al. Noninvasive Ventilation for Preoxygenation during Emergency Intubation. N EnglJ Med. 2024;390@23):2165-2177.



PREOXI

Demographics and Characteristics
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Tabde 1. Charmriertis of the Pateenis 5t Basebne ™

Nenbton i
Charicterintie N =645] (M= 556y
Median age (FOR) — &1 [47-71) Bl [47-70
Female zex — no. (%) 235 (195) ey [¥9.6)
Race and etheic group — no. (M)
HNen-Hispanic White 334 (39.5) 339 [60.5)
Man-Mispanic Black 134 (193 152 k)
Hepanic 50 (124) G T
Oiher 4 (T4 6 25
Mt reparted w4 LA
Weadian By indes 276 [23.3-32.5) 266 (32.5-324)
Location of intubateon — no. {5
([a1] 476 (TLE) AT [T1.6)
Emergency department 169 (36.2) 180 [27.4)
5. — na. [w])
Cirthania 124 (193 104 [15.9)
Chrssic abstructive pulmaonasy Ssats 9153 11123}
Congritive heart falurg BO12.4) #1189
Dbarructive sleep hpaea 45 (7.0} 40 (6.0}
condisions — na, [¥%]
Altered mental satus 40F (62.3) 130 (3.5}
Sepais oF septic sherk 301 {46.7) 112 [47.6)
Preumanis HOT (16.6) 182 [15.5)
Gaitrsntestingl bleeding 107 {16.6) 162 [15.5)
Traumatic injury 0 {6.3) 36 [5.5)
Median APACHE I seone (R 17020 1F {12-2%)
Median Glasgow Cama Scale score {1GH] | 12 {B-15) 12 [3-15)
Treabment or measurement within the howr before enrollment:
Receipt of vasapreiisn — na. (%) 178 (¥7.6) 178 21.1)
Receipt of kigh-flosw nasal cannuls — na. () 150 {¥3.3) 165 [25.2)
Median loweit caygen ssturation [IQR) — %4t 08 o5 (52-99)
Mudian kighedt Fi, (KGRI £5 0,33 (0.31-0.66) 036 $0.21-0,704
Rati of ooy saturation 1o Feo, {§
Median [IQR) 2TL (Re5-426) I6E (124-421)
2315 — na. [3%) 28 (345 3 557}

Gibbs KW, Semler MW, Driver BE, et al. Noninvasive Ventilation for Preoxygenation during Emergency Intubation. N EnglJ Med. 2024;390@23):2165-2177.




PREOXI

Study Design

Initiation of Induction of Initiation of Intubation of
Preoxygenation Anesthesia Laryngoscopy the Trachea

Preoxygenation ;
Duration 3-5 min 45-90 s 45-90 s

Respiratory effort

P—— " Recommend |
Noninvasive ventilation mandated | 2 ; ke ]
\_noninvasive ventilation _;

Allow i
bag-mask ventilation

NIV Group

T N

Non-rebreather or bag-mask ! Recommend providing |
device without ventilation ioxygen via non-rebreather,!

I

I

I

I

mandated i bag-mask without

Dxygen Mask Group ventilation, or

bag-mask with ventilation

I
1
|
|
| I
1 1
L J

Either Group i Supplemental oxygen via standard nasal cannula or high-flow nasal cannula allowed

X J

I Oxygenation and Ventilation [ | Mandated by trial protocol
I Oxygenation alone I 1Recommended by trial protocol

{ " Allowed by trial protocol

CRITICAL CARE COMPASS: NAVIGATING THE YEAR’S MOST INTERESTING STUDIES | NOVEMBER 1,2024

Gibbs KW, Semler MW, Driver BE, et al. Noninvasive Ventilation for Preoxygenation during Emergency Intubation. N EnglJ Med. 2024;390@23):2165-2177.



PREOXI

Results: Primary Outcome

The NIV group experienced about half as much hypoxemia (SpO2 < 85%) as those in the oxygen mask group (9.1% vs 18.5%).

Moninvasive rygen Table 1. Ouicomes of Tracheal Intubation.
Subgroup Ventilation Mask Absolute Risk Difference (955 Cl) Hgalrasive =
e, af patients with eventitetal no, of patients (%) percentage peints S m‘:r w“'_‘";q g::‘;‘:
Lacation E Py
Emergency department 13/165 (7.9) 2135 (13.1) ] Hypememia dyring intubation — na jtetal na, (%] 14 57/624 (0.1} VIBI6RT [18.5) B4 {-13.2 1o - 56§
Inbensive care wnit 441459 [9.5) 95462 (20.6) —_— : ! L :
[ MCLITE MyPOREmIE FESpITatery TRIUTE .
Yes I6/282 (12.8)  B4/322 (26.1) —_—
Mo 20/342 (6.1) 347315 {10.8) —
Body-mass indes v
<10 IE/3I97 (3.1) 59,410 {14.4) —
=10 20232 (9.0)  S8/330 (26.4) e — :
APACHE I scane - ]
17 27337 (80)  67/350(19.1) —
=17 307287 (105 517287 (L7.8) —_—
[ T, In previcus §Ar :
.21 4142 (28) 15143 (10.5) — As shown to the left, obese patients and those with more severe
0.22-0040 18/192 (3.4) 357180 {19.4) —-
041070 9/100 (9.0) 15781 [185) — e oxygen needs had the greatest benefit from NIV.
:E?ﬂ ]5-.'[% 17.0} 457137 ':E:' —— .
Crverall STJEZ4 [3.1) 118637 (15.5) —p—
30 -0 -0 0 10 2 30
Moninvasive Ventilation Better  Oxygen Mask Better
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Gibbs KW, Semler MW, Driver BE, et al. Noninvasive Ventilation for Preoxygenation during Emergency Intubation. N EnglJ Med. 2024;390@23):2165-2177.



PREOXI

Results: Secondary Outcomes

Table 3. O of Tracheal Intubaty
Fewer patients in the NIV group compared to oxygen only group TP i
Verntation Mash Difference
experienced lowest reported O2 saturations i ast) . ps%cyt
Prissary outcome
< 80% (6_2% VS 13_2%) Hyposemia duting intudation «— mo. Jtotal so. (%) 13 $7/624 (9.1) 118/637 (18.3) $.4(-13210-56)§
Secondary ouicome
<70% (2_4% VS 5_7%)_ Median lowest oxygen satuntion (IQR) — %3 99 (35 10 100) 97 (89 to 1004 2{1t03)
Exploratory procedural
Lowest ovypen saturation <BU% — no. total no, (%)% W6l 6.2) 84/637 (130 69(-10210-3.0
Lowest axypen saturnation <% — no. total no. (%)2 15634 2.4) 36637 (5.7) 32(541-11)
Cardwovascular colapse — no fota no. (%)Y 113645 (173) 127)656 (19.9) 18 (6.1t 24)
There was one peri-intubation cardiac arrest in the NIV group and Systolic blood pressure <65 mm Hyg — no.ftotal no. (%) 13/621 29) 280633 (4.4) 1536108
New of increased ute of vasopressons < no 1ot no, (%) 111/645 (17.2) 117)656 (17.8) 06 (-48w15)
7 cardiac arrests in the oxygen only group. Cardiac arrest — no f1otal 1/645 (0.2) 7765 (1.1) as(-1aw-0n) |
S 3 " o JCoaal NS, (] STt ot (52 8] 33T TR N ) Tl
Median time from induction 10 intubation (JQR) - seconds 115 (8900 1509 153 (85 to 152) 2509
Exploratory safety outcomes
I Operator-sepaeted aspiation — no.J1otal no. (%) ** /645 [0) 9656 (1.4) 0.4{-16t0.7) I
No increase in aspiration events for patients in the NIV compared e T ey T e TETo08 (28] T B IDALTE)
New poeumothoras — no ftotal no. (%)11 71509 (L4) 77497 (1.4) 00(-15t014)
to the O2 group (0.9% vs 1.4%). Median aygen saturation at 24 he (IQR}Y 97 (35 10 100) 97 {95 to 100} 0{-1101)
Median Fio, at 24 v Q%) 994 0.40 (0.30 0 0.40) 0.40 (0.30 10 0.40) 0.01 {-0.05 10 0.05)
Exploratory clinical cutcomes | |
Median vertiaor-foee duys (1QR) 21 (010 26) 17 (00 25) 41109 |
Median 10U free days (1QR) 16 (010 23) 14 {00 2)) 2{-1%
In-hospital death — no. ftotal no, (%) 200/645 (32.4) 217656 (33.3) 07 (-5.81 44
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Gibbs KW, Semler MW, Driver BE, et al. Noninvasive Ventilation for Preoxygenation during Emergency Intubation. N EnglJ Med. 2024;390@23):2165-2177.



PREOXI

Limitations

Generalizability: Specific indication for intubation was not disclosed in the study.
= Excluded patients who needed emergent intubation (20%

of patients)

While there was no increase risk of aspiration, those at highest

Unblinded pragmatic stud
P1ag Y risk (e.g., those who were vomiting, at risk of vomiting, etc.) were

excluded from the study.

Unclear if PEEP valves were used with BVM for the O2 only group.

It is unclear how much oxygen flow the O2 only group received, as Does not inform use of heated high-flow nasal cannula for pre-

it was not recorded. oxygenation strategy.
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Gibbs KW, Semler MW, Driver BE, et al. Noninvasive Ventilation for Preoxygenation during Emergency Intubation. N EnglJ Med. 2024;390@23):2165-2177.



Author’s Conclusions:

Among critically ill adults undergoing tracheal intubation, preoxygenation
with noninvasive ventilation resulted in a lower incidence of hypoxemia
during intubation than preoxygenation with an oxygen mask.
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Are you more likely to use
BIPAP to pre-oxygenate prior
to intubation now?




STEROIDS/
PNEUMONIA

Image created using MidJour ney
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In patients with severe community-
acquired pneumonia requiring ICU
level care, does hydrocortisone lower
risk of death by day 28?

21



CAPE COD | e NEW ENGLAN D

Hydrocortisone in Severe Community-Acquired JO URNAL o« MEDICINE

Pneumonia

| ESTABLISIAD IN 1832 MAY 25, 2023 YOL. 388 KO, 23

Population: ICU patients with severe community-acquired

o 8 key

Hydrocortisone in Severe Community-Acquired Pneumonia

pneumonia admitted within the previous 48 hours*

P : ; ; Double-blind
Intervention: IV hydrocortisone starting at 200mg daily 201 received
hydrocortisone Multicenter
Randomized
Comparison: Placebo Location: 31 ICUs in
France

Outcomes: Primary outcome death from any cause at day 28

*Severity defined by at least one of the following :
399 received 1. Pneumonia Severity Index (PSI) > 130
placebo 2. Patient placed on mechanical ventilation

(invasive or not) for acute respiratory failure,
with a PEEP level of 5cm of water or more

3. Patient treated by high-flow oxygen therapy
with a FiO2 of 50% or more and a PaO2/FiO2
(P/F) ratio lower than 200

Secondary: Death at 90 days, length of ICU/hospital stay,

incidence of intubation, incidence of vasopressor use, cumulative
incidence of hospital-acquired infections, cumulative incidence of
Gl bleeding

CRITICAL CARE COMPASS: NAVIGATING THE YEAR’S MOST INTERESTING STUDIES | NOVEMBER 1,2024

Dequin PF, Meziani F, Quenot JP, et al. Hydrocortisone in Severe Com munity-Acquired Pneumonia. N EnglJ Med. 2023;388(21):1931-1941.



Tabds ). Charsctoriaticn of the Patieti 81 Baseling,*

CAPE COD — =

Bhesdhian agpe [BOE) — yr BT (1517 &7 (38785
Demographics and Characteristics ol )
grap Male 181 (0.3 271 [68.6)
Female 119 (29,5} 124 [31.4)
Coexrsting condition — no. (%]
[T p—— COPD £5 (205} 10% [26.6)
o e gy Aszhma zEH 17 [4.3]
Distertes 55 (23.5) 36218
394 ik mnpecied halaion prewmosia Imerungiupporiien {60 FEN]
T?ﬁ?‘;‘?’.ﬁﬂ- Typse of respiratony wappot — no. (%)
— Muchanical vensilation 173 (#4.5) 175 (44.3)
B e oy e irvasive 82 (10} 85 (215
06 b penamgns dhagsord bt ot Moninvasive B (215) 90 [22.4)
l:tzﬂv;&h-v-ﬂwm High-fosw nasal canmala 165 (42.2) 162 (4109
5§ gl i gt ey
| 177 i poviinten peremni e s | Hoaebreathing mask 83 ’ll-rr 5B (14
f:fﬁ“ﬁ:m‘mm Medan Pulmonary Severity Index 1981 127 (La2-133) 150 (105-150)
’:tﬂ_"qu;w'“:‘““‘m”" Distribution — mo_fiotal we. (56)
TR blad o s s sl oy Class 1 5/396 (1.3) 4392 (L)
B e e bl ey Class 1l 15396 (3.8 15392 (1.5}
e it et s Class 1l 45156 (104 477392 [12.0)
1 ol v racdningin or CF omalermpione
g e Class IV 1504396 {37.9) 133/392 (33.9)
i il Clasa ¥ 13L{386 {45.7) 1937392 [49.2)
O i ] pindy Kedian SAPS Il secee (IQE)E 3 {0a5) 18 (1147
| —— Median SOFA scone [IQR] 4 (3-8) 4 [3-6)
Treabmerd with vasopredsors — na. (%) E1N}1=F]] 510129
[—1 Labaoratory dats
| e g1 Lprad 1 ey betn e ey ¥ ey pgrad e e pliei ('THHWPDLEIH
s R | ‘ et i e e s gl ‘ hbedian (10%) — mgid] 263 (117-35.6) 204 (11 3-35.0)
‘ T FEmm R — Value of =15 mgfdl — no. fustal no, (%) 208258 (55.5) 2157312 (B4.5)
]_‘ Medias peocalcitasin {IQR) — ngfemi 32 (05164 41 (0E-16.0
) Medias cortess] IOR] — mmolflzer 102 {24-785) 107 (25-657)
WX Wiy i sl o o s iy | | S Wirre o baibed o e ey amabrn ] Tnmm;b.'l.uul.mm
Mediss intereal from hosgizal sdmissisn ta ICU sdratsion 5.5 [25-10.8) 5.2 (2.4-10.9)
(IR — hr
Median inberval from: ICU admission bo iniation of brial agent L83 (P05 146 [5.9-H05)
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Dequin PF, Meziani F, Quenot JP, et al. Hydrocortisone in Severe Com munity-Acquired Pneumonia. N EnglJ Med. 2023;388(21):1931-1941.



CAPE COD

Results: Primary and Secondary Outcomes

Death from Any Cause by Day 28

o
Primary outcome: % . Difference, -5.6 percentage points (95% CI, -9.6 to -1.7); P=0.006

The hydrocortisone group showed significantly lower mortality ';_3 1

rate at 28 days E 20 110

Hydrocortisone group: 6.2% %ﬂ " 5 (95% €, 8.7 to 15.1)

Placebo group: 11.9% § - ALY

Absolute difference: -5.6% (95% Cl, -9.6 to -1.7; P = 0.006) ’ Hydrocortisona Group Placabo Group
Secondary outcome: - Death from Any Cause by Day 90

The hydrocortisone group showed significantly lower E ’ 5.4 piro 95 9.9 to =0.8

mortality rate at 90 days E 1

Hydrocortisone: 9.3% E‘ 20 14.7

7

Placebo: 14.7% *5 10

Absolute difference: -5.4% (95% ClI, -9.9 to -0.8) — not ;.E ;

adjusted for multiplicity Hydrocortisone Group Placebe Group

CRITICAL CARE COMPASS: NAVIGATING THE YEAR’S MOST INTERESTING STUDIES | NOVEMBER 1,2024

Dequin PF, Meziani F, Quenot JP, et al. Hydrocortisone in Severe Com munity-Acquired Pneumonia. N EnglJ Med. 2023;388(21):1931-1941.



CAPE COD

Secondary Outcomes

Secondary outcome: ICU discharge by day 28

Hydrocortisone group were more likely to be discharged from the ICU by day 28 compared to placebo.

100+ Hydrocortisone
90 e
w 804 R s
§ 3 704 . Placebo
EE 6o
- &
0B 50 )
"
85 404 -
= Hazard ratio, 1.33 (95% Cl, 1.16-1.52)
g2 300 o
]
af
109
0 | ] T 1
0 7 14 21 28
Days since Randomization
No. at Risk
Hydrocortisone 400 160 67 31 17
Placebo 395 193 85 48 27

CRITICAL CARE COMPASS: NAVIGATING THE YEAR’S MOST INTERESTING STUDIES | NOVEMBER 1,2024

Dequin PF, Meziani F, Quenot JP, et al. Hydrocortisone in Severe Community-Acquired Pneumonia. N EnglJ Med. 2023;388(21):1931-1941



CAPE COD

Results: Safety Outcomes

Hospital-Acquired Infection Gastrointestinal Bleeding
Gl Bleeding and hospital-acquired infections were comparable 2 | 34: Pa0.54) s
2
between the two groups. K
s
8 4,
8 1.1
3
b
o 3.3
Hydrocortisone Placebo Hydrocortisone Placebo
Group Group Group Group
Safety outcomes:
. . . . . Cumudative incidence of hospitalacquired infection by day 24 39/800 (3.5) 48/355 (11.0) HR, 087 054
The hydrocortisone group required high median daily dose of — nofteasl no. (%) (05710 1.34)
. . . . o . . Vertilator-assocated pneumona 1ALy s RLh
insulin in patients receiving insulin therapy. Bloodstream infection 51400 (1.2) 91395 (2.3)
Cumulative incsdence of gastrointestingl bleeding by day 13 9/400 (2.2) 131395 (3.3) MR 063 038
0.29 10 1.59)
Medan daly dose of insulin by day 7 in patients recewing 355 0% Medan difference, 8.7 «0.001
insulin theragy (IQR) — IV/dn'$ (15.0%0 57.5) (9.4t 485) {4010 11.5)
Median weight change from baseline to day 7 (IQR) — kg 20 1.0 Median differerce, 10 01s

(05050 (-1 0t 60 ©to20)
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CAPE COD

Limitations

Generalizability:
= Conducted in France (31 hospitals)

Small number of immunocompromised patients enrolled

Early termination: trial stopped early after enrolling 800 of the

planned 1200 patients

Less than 15% of screened patients were enrolled

Excluded patients who were on vasopressors for septic shock at

time of enrollment.

Secondary endpoints did not adjust for multiplicity.
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Mortality in the study (11.9%) was less than anticipated (27%),

indicating a possible lower severity of illness.

Did not evaluate other downstream effects of hyperglycemia such

as neuropsychological and neuromuscular side effects.

Recent study which did not show mortality benefit, although this
could be due to study being predominantly men (97%), different
steroids (methylpred) and timing (up to 96 hours after admission).

(Meduri 2022).

Dequin PF, Meziani F, Quenot JP, et al. Hydrocortisone in Severe Com munity-Acquired Pneumonia. N EnglJ Med. 2023;388(21):1931-1941.



Author’s Conclusions:

Among patients with severe community-acquired pneumonia being treated
in the ICU, those who received hydrocortisone had a lower risk of death
by day 28 than those who received placebo.
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Have you already modified
your practice to include IV
steroids In patients with
severe CAP?
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Does choosing between cefepime and

piperacillin-tazobactam affect the risk

of acute kidney Injury or neurological
dysfunction?

33



ACORN

Cefepime vs Piperacillin-Tazobactam in Adults
Hospitalized with Acute Infection

JAMA, | Original Investigation | CARING FOR THE CRITICALLY ILL PATIENT
Cefepime vs Piperacillin-Tazobactam in Adults Hospitalized
With Acute Infection

Population: Hospitalized patients with suspected or confirmed

gram-negative bacterial infections ) L. .
The ACORN Randomized Clinical Trial
Intervention: Cefepime
Comparison: Piperacillin-tazobactam (extended infusion) INTERVENTION )
Pragmatic
i 2634 patients randomized Parallel-group
Outcomes: 2511 Patients analyzed
Open-label
= Primary: Highest stage of AKI or death by day 14 on a 5- 1214 1297 Randomized
. . Cefepime Piperacillin-tazobactam
level ordinal scale ranging from no AKI to death Administered as an Administered as a bolus for the Location: ER or ICU at
intravenous push initial administration and then Vanderbilt
Secondary: over 5 minutes extended infusion over 4 hours

for subsequent doses

= Incidence of major adverse kidney events at day
14

Number of days alive and free of delirium and

coma within 14 days
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ACORN

Demographics and Characteristics

3806 Adults hospitalized with sute
Infection assessed for cligility*

1172 Excluded
542 Required treatment with piperaciliin-tazobactam
358 Required with cefepl
132 Received antigseud L cophul
or penicillin within peior 7 d
22 Incarcerdted
18 Did not meet screening criteria
5 Aged <18y
5 Alergi 1o penicillin or cephalosporin but
allergy not noted in electronic heaith recoed
3 Reason for exclusion missing

87 Other reasons®
2634 Randomized
1277 R ized to receive cef 1357 Randoenired to receive piperacilin-tarobactam

1214 Received an antipseudomonal 1297 Recedved an antipseudomeonal

cephalosporin or penicillin cephalosporia of penicillin

60 Did not receive an antipscodomonal $9 Did not receive an antipseadomonal

cephalosporin or penicillin cephalosporin of penicillin
3 Withdrawn from analysis after 1 Withdrawn from analysss after
randomization (incarcerated) randomization (Incarcerated)

A\ i

1214 Included in primary analyss 1297 Included in peimary analysis
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Tabde | Patient Characterstics at Baselne

Celepurse Poeaotin: sshictim

Patsest characteriics’ (n» 1214) (8% 1297)
Age, evedian (1R, y 57(a2 % 68) 59 (845 69) [n = 1296)
Sex, No. (%)

Female 523(43.0) 543/1296(42.3)

ke £91(56.9) 248/1296(57.7)
Race and ethekity, No fMetal (%)

Mgk S9/1186(5.0) TH1264 (5.5

oo Hispure Black 19071186 (16.0) 209/1264 (16.5)

Non Hispana: Wiee 313/1136 (77.0) 95071264 (75.2)

s rce® 28/1186(2.0) 321264 (2.5)
Moury feoem et sl rredian (K0 1.3405101.7) 116041000
Location at eveoliment, No. (%)

Emergency Gepartment 1135(93.5) 1243(95.8)

WOemIve Care wet 7916.5) Se182)

| s 558 (543) 704 (54 3) ]

Senpectod sounte of indoction at earcllment, No. (%)*
= T 063 20302 6)
Lung 25701 300023.1)
Skin a0 52t tissoe 201 (16.6) 245(18.9)
e toarRay MoTeea) 12218181
Ot 104(5.6) » (2.5
Ueknewn 233(192) 218(16.8)
Sequential Organ Falere Assessment scve, medim (KRS 20005) 2000 4)
Type of trestment, No. (%)
Ve haricat vest inon 0050 EEED)
Vacomysin o oy of eercllrent 343 (7760 397 06.0)
" Chartson Commemeety 100ex, medun OQHT T T)(e » 1100) [0 I ) OO T R
Ovon kideey disease, No. /1ol (%) 243/1191 (20.4) 259/1276 (20.3)
Aasessment at envollment, No, (%"
o Xute Kideey oy 23051 €52 (50.3)
Serge 1 acute kicory injury 231019.0) 31240y
Stage 2 acute Widewy ijury 1340110 12395
Stage 3 acete hidney njury 148(122) 1411
Prior receipt of hidney replacemest tesapy 78(6.4) 67(52)
(inebgiie for soute dnry Wjury)

Creatovne bevel, medan (1QR), ;g

Lowest i prioe 12 mo (between 365 d and 12 b before envoliment)

Al evoliment
Bchmond Agitation-Sedation Scale scoxe, median (O
Coma, No. (%)
Dederwen, No. (%)

0.7{06100.8)[n = 1136]
1.0{08101,6)[n = 3136}
O(-1100)[n » 1158]
469

2(5.1)

08{0.6100.9) [0 = 1229]
1000810 1.5) [n = 1229]
Ol v 1211)

TN

51{(39)
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ACORN

Results — Primary Outcome

Primary outcome:

= No significant difference in the highest stage of AKI or death by

day 14
OR 0.95 [95% CI, 0.80-1.13, P = 0.56]

FINDINGS
CEfEPimI Plllﬂﬂ';il.tl n-t.ambal‘tam Highest stage of acute kidney injury or death by day 14
(n = 1214) (n = 1297) Cafepime
STMENY ST 7.0% (85 of 1214 patients)
Acute kidney injury or death by day 14, No. (%)
¢ o/
No stage (survived) 910 (75.0) 952 (73.4) 7-6% 92011214 pokents
Stage 1 (survived) 86 (7.1) 100 (7.7) Piperacillin-tazobactam
Stage 2 (survived) 41 (3.4) 70(5.4) Aarestons 7.5% (97 ot 1297 patients)
Stage 3 (survived) 85 (7.0) 97 (7.5) 6.0% (72 of 1297 patients)
Stage 4 (died) 92 (7.6) 78 (6.0)

There was no significant between-group difference
0dds ratio, 0.95 (95% €1, 0.80 10 1.13); P = .56
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ACORN

Secondary outcomes

No significant difference in major adverse kidney events at

day 14

10.2% in the cefepime group
8.8% in the pip-tazo group
Risk difference 1.4 (-1.0 to 3.8)

Patients in the cefepime group experienced fewer days alive
and free of delirium and coma

mean 11.9 days in cefepime group

mean 12.2 days in the pip-tazo group

OR 0.79, 95% CI 0.65-0.95
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eetterenas
Leer Pl Lo i D o O
EENTIL] nu s
|S«MM:.~1
Magor advrrse kidney eveots st day 14, N0, (W) 1240302) nans RO, 14(-10w1%
R T ST TR0 LR ETE ) I
New Sidney replacement Dherapy. No /1ot (X) muanagn J/123002.3) RO 10(-041024)
Tt croatimane lewet 22 times the Saseloe bevel, 1570136 (1.9 2901230 (2.4) RO, ~1.0(-2280.1)
W /ol O
Deliekam. and coma free days within 14 &°
i nd thdn ol b, OR.0.79 (0 65%09%)
Mean (309 1940 122(6%) 3
o TS TETTI D) LUPATE LI Y m——
Coma, Wa (X' 164 (13.5) 162 (02.5) RO 10(-17103.7)
Detieiam a¢ como, No. (X)* X2(08) 5070 RO, 3.4(0.3%6.6)
Explonatory outcomes
Major adverse kidney everts 2t day 78, No. (%) 1S ALY 152 (0.0 R0, 09¢-1.6103.4)
Deats, No. (%) 104 (%.6) 106 (3.2) RO, 0.4(-191028)
Wew bidney rrplic pmeat Seazy, N Mot (%) CTTIE 1230 (2.3} RO, 1601811}
Finad creatinine lewed 22 1ines the Basetine bevel, 1470136 (0.) 26/12302.1) RO, ~09(-20002)
Mo 1ot ()
Q280285 28 (2510 12%)
2406 2B OR. 080 (06620097)
Gy replacoment Dherady- free Siys witn 23 @
Medn () 5 (285 28) 25 (7810 25) o
Mean (509 M40 150(85)
Vasopresses unum-"-n)-&nf
Medun (KR) Q8w B (810 28)
Mean (509 M4333) 2510.9) s endicodot vl
Vertilator -fope Suys withis 78 &
Median (K08) 18 (280 28) 28 (18 12 28)
Mean (50) 243(34) 250(2) SRV
Irteeuive Care unt- frew dinys within )8 &
Medion (10R) Q5w 28 (2610 23)
e (50 13906 304 OR. 020077109
Hesgetal: free diys witen 18 &
Median (0%) 22 (1589 24) 22 (150 24)
Mo (329 18186 183ES) e e
Alergic snxton 10 stidy antibotic, Mo, ()" 16003 1502 RO.O2(-0800L0)
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ACORN

Limitations

Generalizability: Did not collect data on agitation, myoclonus and seizures, which

= Limited to single, university-associated hospital in the US has been associated with cefepime.

Pip-tazo was delivered as extended infusion which is not a widely

Unblinded and open label (may affect the clinical .
applicable approach.

assessments such as RASS and CAM-ICU)

Short duration of antibiotic exposure (median 3 days) A trial that compares 2 treatments with 2 safety outcomes

increases the risk of type 1 error.

About 20% of patients in each group received at least one dose of
the unassigned antibiotic within the first 14 days, and about 7% of
patients received another extended-spectrum gram-negative Did not assess long-term complications as outcomes were only

antibiotc assessed up to 14 days.
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Author’s Conclusions:

Among hospitalized adults in this randomized clinical trial, treatment with
piperacillin-tazobactam did not increase the incidence of acute kidney

injury or death. Treatment with cefepime resulted in more neurological
dysfunction.
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Does this change your
preferred go to broad
spectrum antibiotic in the ICU?




COPD/
Respiratory Failure/
Intubation

Image created using MidJourney
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In patients with acute exacerbation of COPD
and hypercapnia, does aiming for higher
tidal volumes with BIPAP reduce the need
for endotracheal intubation?

44



HAPPEN

Effect of High-Intensity vs Low-Intensity Noninvasive Positive Pressure Ventilation on 3 . . . . .
the Need for Endotracheal Intubation in Patients with an Acute Exacerbation of COPD Effect of High-Intensity vs Low-Intensity Noninvasive Positive Pressure

Ventilation on the Need for Endotracheal Intubation in Patients With
an Acute Exacerbation of Chronic Obstructive Pulmonary Disease

Population: Patients with exacerbation of COPD and persistent The HAPPEN Randomized Clinical Trial

i 1 i i _ H i i Zuper Luo, MD, Yichong UL, PhD: Werjun LL MD: Ying L. MD. Qingrong Nee. MD; Yu Shi. PhD; Juan Wang. BSN: Qiulng A, MD; Xueferg Man, MD:
hypercapnla on low IntenSIty NPPV in non-ICU Settlﬂg in China. Sipe Liu, MD, Dongrmet L, MD. ShaSha Wang, MO Zhigun L, MD; Dong Ja, MD; Mulging Ge, MD:; Peifeng Xu, BSc; Zhjun Feng. MD: Fengjie U, MO.

Fucheng An, MD; N Tai, MD; Lik Yoe, MD; Morgwe Xie, MD: Xiihorg S, MD. Hongru L MD: Qlang Darg. MD: Yongxdang Zhang. MD: Li Sun. MD:
Audang Waeg. MD; e Huang. MD; Lang Chen, MO: Yingmin Ma, MD; Zhicn Ca0, MD: Chen Wang, MD, PhD: for the HAPPEN lnvestigators

JAMA | Original Investigation

Intervention: High-intensity NPPV (IPAP adjusted for goal tidal INTERVENTION

volume 10-15 cc/kg IBW)

Single-blind

'}.. 300 Patients randomized Multicenter
h b\ 147 153

Randomized

High-intensity NPPV Low-intensity NPPV
i . _i i i i Inspiratory positive airway IPAP adjusted to obtain tidal . .
Comparison: Low-intensity NPPV (IPAP adjusted for goal tidal rerare UPAP) 3diuttod s obtaio volsme of 6.10 mL/ko -Loéﬁt-'on' 30 non-ICU units
tidal volume of 10-15 mL/kg of predicted body weight n Ina
volume of 6-10 cc/kg IBW) of predicted body weight

*Pre-specified intubation criteria:

1. Arterial pH level of less than 7.25 with PaCO2 level that increased by more than 20% compared
with baseline level or PF of less than 100 mmHg AND

2. The presence of at least 1 of the following: clinical signs suggestive of severely decreased
consciousness (coma, delirium), use of accessory muscles or abdominal paradoxical movement,

o . excessive respiratory secretions, aspiration or vomiting, bleeding in upper gastrointestinal tract,

hOSpIta|I2atI0 n* severe hemodynamic instability without response to fluid resuscitation and low-dose vasoactive
agents, or ventricular or supraventricular arrhythmias; or

3. cardiac or respiratory arrest.

Outcomes: Need for endotracheal intubation during

CRITICAL CARE COMPASS: NAVIGATING THE YEAR’S MOST INTERESTING STUDIES | NOVEMBER 1,2024
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HAPPEN

Demographics and Characteristics
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HAPPEN

Results

Primary outcome:

: L : L Despite differences in meeting criteria for intubation, the actual
- Patients in high-intensity NPPV group were significantly less

. L : : : : rates of intubation did not significantly differ between the groups
likely to meet criteria for intubation compared to low-intensity

NPPV (4.8% vs 13.7%)

B | Endatrachesl intubation

A | Misied for endatrsches] @ibubation 034
Lag-rank P=_81
0.3 Adjusted hazard ratio, 0.89 (35% CI, 0.26-3.01); P= 85
3 Lig-Fank P = 1007 _— " Pelratic, D10 : :"
E Adjusted hazard ratio, 0,29 (95% C1, 0.12-0.69); Fe 005 =
£E £3 024
f: E 0.2 § _E' Higheinbensity NFFY
T2 i Lo -infpeniny NPFY
2= =5
== - o
g3 2 £ 01
£¥ " §%
t’% 0.1 [ -1
E N o1
o . : . .
o1 Li] 4 & 12 Is a0 24 8
.:', 4 I 12 I..E- 2',:, _-:-q 28 Timme after randamization, d
Time after randomization, d
147 143 142 T 142 142 142 142
Mo, al rigk 155 148 48 M8 B 1T 147 147
Highintemsity NPFY 147 141 140 140 140 Lh] 140 140

Lerw-interniity MPPY 153 135 133 133 133 132 132 132

Adjusted for respiratory tract infection, days from exacerbation to randomization, pH level
at randomization, and ratio of PaO2to fraction of inspired oxygen (FIO2) at randomization.
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HAPPEN

Safety Outcomes

Severe alkalosis was seen in patients in the high-intensity NPPV

Abdominal distension occurred more frequently in the high-
group (4.1%).

intensity NPPV group (37.4%) compared to the low-intensity

NPPV group (25.5%) Serious adverse events
Severe alkalosis G{4.1) 0
Gastrointestinal tract bleeding a 3 (.00
Table 3. Safety Outcomes and Serious Adverse Events Hosacomisl preumonia ] 2013}
Nonimvasive positive pressure ventilation (NPPV), No. {%) A AL ST
High intersity Low intensity Multiple organ failure L7} 107}
{n = 147) {n = 153) Cardiac arrest 0 2(1.3)
Safety outcomes®
Complications related o NPPY
Abdaminal distension 55 (37.4) 39 (25.5)
Nasal or oral drymess 44 (29.9) 46 (30.1)
Severe air leakage® 26 (17.7) 17 (11.1)
Severe intoberance b MPPV 11 ({7.5) 6(3.9)
Inability to remove respiratory secretions &(5.4) 2(5.9)
Nasal or facial skin necrosis 3(2.0) 6(3.9)
Claustrophobia 3(2.1) 4(2.6)
Intalerance to NFFY because of abdominal distersion 5 (3.4) 100.7)
ASpirMion 1007} 1007}
Hypoten sign 21(1.4) Q
Conjunctivitis o 1007}
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HAPPEN

Limitations

Generalizability:

Question of clinical relevance of primary outcome given the

. Conducted imCliina significant difference in meeting criteria for intubation which did

Patients with bullae and pulmonary infilrates were not translate into difference in actual intubation rates. However,

excluded. the avoidance of intubation in the low-intensity group could be

due to crossover into high-intensity NPPV

Single blind (blinded to the independent statistician) £ Comgasite of endotracheatintubation o avoiding intubation!

% o Liog-rank F= .01
E ] Adjusted hazard ratio, 0.26 (95% C1, 009-0.71); F= DA
S8,

Trial was terminated early after interim analysis of first 300 gg% 01
BEES

patients. This could overestimate treatment effect. ¥
E %E [N |

Crossover design where patients in the low-intensity NPPV group 2 ol

could crossover into the high-intensity NPPV group could reduce 4 & 1 a5 o M

Tirme after randamization, d
the dlfferences betWeen the tWO groups' NDH:;{I:fﬂﬁhnl-thW 147 143 147 143 142 143 147 142
Liww-inibesdity NPPY 153 139 157 137 137 135 136 136
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Author’s Conclusions:

Patients with COPD and persistent hypercapnia in the high-intensity
NPPV group (vs patients in the low-intensity NPPV group) were
significantly less likely to meet criteria for the need for endotracheal
intubation; however, patients in the low-intensity NPPV group were
allowed to crossover to high-intensity NPPV, and the between-group rate
of endotracheal intubation was not significantly different.
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Will you aim for higher tidal
volumes to avoid intubation In
your COPD patients based on

these results?




SUMMARY SLIDE

PREOXI

CAPE COD

ACORN

HAPPEN

Population

ED/ICU pt needing
emergent intubation

Severe CAP in the ICU

Pt suspected of gram-
negative bacterial infection

AECOPD with hypercarbia
needing BIPAP

Intervention

Preoxygenation with
BiPAP

IV Hydrocortisone

Cefepime

High-intensity NPPV
(higher IPAP)
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Comparison

Preoxygenation with
oxygen mask

Placebo

Piperacillin-tazobactam
(extended infusion)

Low-intensity NPPV (lower
IPAP)

Outcome

Hypoxia seen in 9.1% pt
with BiPAP vs 18.5% in
patients with oxygen

6.2% of ptin steroid arm
died at 28 days versus
11.9% of pt in the placebo
arm

No significant difference in
primary outcome of AKI or
death between groups

High-intensity NPPV less
likely to meet pre-specified
criteria for need for
intubation
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NOTABLE MENTIONS

ARIE

STRESS-L

DanGer Shock

HOT-COVID

REVISE

Population

Cirrhosis patients with acute
hepatic encephalopathy in ICU

ICU patients with septic shock
and tachycardia

Pt with STEMI-related
cardiogenic shock

ICU patients with severe
hypoxemic from COVID-19

Mechanically ventilated patients
inICU

Intervention

Antibiotics + Rifaximin

Landiolol infusion

Microaxial flow pump (Impella CP
device) plus standard care

Targeting lower PaO2

IV Pantoprazole
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Comparison

Abx only

Standard care

Standard care

Targeting a higher PaO2

Placebo

Outcome

No effect on encephalopathy
resolution or in-hospital mortality

No difference in mean SOFA
score

45.8% of pt with microaxial flow
pump died from any cause at 180
days versus 58.5% of patient with

standard care

Lower O2 group had more
median days alive without life
support

HR 0.30 favoring IV PPI for
clinically significant bleeding but
no improvement in mortality and

no increased side effects (CDI,
VAP)
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Questions

Perry.Tiberio@ahn.org
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INTUBATION QUICK
HIT
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VIDEO LARYNGOSCOPY VS DIRECT

LARYNGOSCOPY FOR ENDOTRACHEAL . . .
Video Laryngoscopy vs Direct Laryngoscopy for Endotracheal Intubation
INTUBATION IN THE OPERATING ROOM in the Operating Room

A Cluster Randomized Clinical Trial A Cluster Randomized Clinical Trial

JAMA | Original Imvestigation

Wt Rusetrber, MD; Serges Bustamante, MO, Mo T, Schimidt; Federkoo Almonscd Cardenas, M;
Auredra Duncan, MO Andres Baser, MO, Aparsian Tursn, MD; Kikobeos. 1. Shoshas, WID; Daneel | Seasher, WD;
for' tha Collaborativ VLS Trial Groug

Population: Adult patients undergoing elective or emergent

rgical pr resr iring single-lumen endotracheal
surgical procedures requiring single-lumen endotrachea W video [ Direct

intubation for general anesthesia 100.00%

Intervention: Use of hyperangulated video laryngoscopy for 75.00%

endotracheal intubation

50.00%
Comparison: Use of direct laryngoscopy for endotracheal
intubation. 25 0%
. 0.00% _—
Outcomes: Number of attempts needed to achieve successful First-pass success More than one Intubation Failure Adreay injuries
rate intubation attempt
endotracheal intubation, firstpass success rates, and incidence needed

of intubation-related complications.
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OXYGENATION QUICK
HIT

CRITICAL CARE COMPASS: NAVIGATING THE YEAR’S MOST INTERESTING STUDIES | NOVEMBER 1,2024

62



ICONIC

Conservative versus Liberal Oxygenation Targets in Intensive Care Unit Patients (ICONIC): An RCT

Population: Patients receiving invasive mechanical ventilation
in the ICU.

Intervention/Comparison: Low-oxygenation (Pa02, 55-80
mmHg, 02 sat 91-94%) vs high-oxygenation (Pa02, 110-150

mmHg, 02 sat 96-100%)

Outcome: 28-day mortality

Study stopped prematurely due to COVID-19 pandemic, when

664 of the planned 1,512 patients were included.
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1.004

o
~

o
1

Probabiity of Survival
o
3
1

0.25+4

0.00

Hgh-Sxypenaton growp
Low-Sxygenasen group

No. ad sisk

High-axygenaton group 326
Low-oxygenation group 335

23

] L] 1
10 15 20
Days since randomzation

240 228 218
238 27 216
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CARDIOLOGY QUICK
HIT
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STRESS-L

Landiolol and Organ Failure in Patients With Septic Shock

JAMA

QUESTION Does continuously delivered B-blockade with landiolol for up to 14 days reduce risk of organ failure as measured by the
Sequential Organ Failure Assessment (SOFA) score among patients with tachycardia while being treated with norepinephrine for septic shock?

CONCLUSION These results do not support the use of landiolol for managing patients with tachycardia treated with norepinephrine

for established septic shock.
POPULATION INTERVENTION FINDINGS
I: ) l = Mean (SD) SOFA score
- ‘ 126 Patients randomized
74 Men 52 Women b 3, ) Landiolol Standard
> infusion care
Adults 218 years in intensive care 63 63

unit (ICU) with septic shock receiving Landiolol infusion Standard care 8.8(33) 8_1(32)

20.1 pg/kg/min norepinephrine and - x 2 *
heart rate 295/min Continuous infusion during ICU stay Did not receive landiolol

of landiolol starting at 1.0 pg/kg/min  during stay in the ICU

Mean age: 55.6 years and titrated to reach target heart rate

These results do not support the use
of landiolol for managing patients with

LOCATION PRIMARY OUTCOME tachycardia and established septic shock:
40 Mean SOFA score over the first 14 days after trial entry :
National Health while in the ICU (SOFA score range, 0-20; higher score, Mean difference, 0.75

(95%.C), -0.49t02.0)

Service ICUs in the UK worse organ dysfunction)

CRITICAL CARE COMPASS: NAVIGATING THE YEAR’S MOST INTERESTING STUDIES | NOVEMBER 1,2024



Do you use beta
blockers during septic
shock?




Gl QUICK HIT
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ARIE

Antibiotics With or Without Rifaximin for Acute Hepatic
Encephalopathy in Critically Il Patients with Cirrhosis

Rifaximin led to

Population: Patients with cirrhosis with acute hepatic

encephalopathy admitted to the ICU In whole cohort:
No effect on OHE resolution:

HR, 0.98 (95%Cl, 0.64-1.5)
No effect on in-hospital mortality:

Intervention: Antibiotics + Rifaximin HR, 0.7 (95%Cl,0.47-1.02)

/'“"‘mi |'-M \ In APASL ACLF

7 No effect on OHE
¥ HR, 0.73 (95%Cl,
HR, 1.27 (95%CI,

072224) No oftect on -
Lower in-hospital :
. . . hospital mortality: HR,
Outcomes: Resolution (or 2 grade reduction) of HE, time to mortality: 0.99 (95%C1,0.6-
. . . . o . HR, 0.39 [95%CI,0.2- : b=
resolution of HE, in-hospital mortality, nosocomial infection, and \ 0.76)) 1.63)

changes in endotoxin levels.
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RANDOM QUICK HIT
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DEFENDER

Dapagliflozin for Critically Il Patients With Acute Organ
Dysfunction

QUESTION Does the addition of dapagliflozin to standard care improve hierarchical outcomes of hospital mortality, initiation of kidney
replacement therapy, and the length of stay in the intensive care unit (ICU) among critically ill patients with acute organ dysfunction?

CONCLUSION The addition of dapagliflozin to standard care for individuals with critical illness and acute organ dysfunction
did not improve clinical outcomes.

POPULATION INTERVENTION FINDINGS

267 Men I —— ‘\I N 5 ; ; SO
" . : umber (%) of hierarchical composite wins
238 Women IT 507 Patients randomized
: = E |

Adults admitted to ICU for = 161 161 D liflozi NET 5 St ]
expected stay 248 hours, with . : apaglifiozin ‘ tandard care
1organ dysfuncton respiratory, 9RO TNORN e
cardiovascular, or kidney) dapagliflozin for up to 14 days to 14 days or until 27 143 wins 26 929 wins
Mean age: 63.9 years or until discharge from ICU ICU discharge (42_3%) (41.9%)
PRIMARY OUTCOME
LOCATION ;
A hierarchical composite of hospital mortality, initiation win ratio, 1.01 (95%¢1,0.90t0 1.13); P = .89
22 of kidney replacement therapy, and ICU length of stay

1CUs in Brazil through 28 days, analyzed using the win ratio method
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OMITTED STUDIES

CRITICAL CARE COMPASS: NAVIGATING THE YEAR’S MOST INTERESTING STUDIES | NOVEMBER 1,2024

71



HOT-ICU

Lower or Higher Oxygenation Targets for Acute
Hypoxemic Respiratory Failure

The NEW ENGLAND JOURMNAL of MEDICINE

ORIGINAL ARTICLE

Lower or Higher Oxygenation Targets
for Acute Hypoxemic Respiratory Failure

N=2928

N -

Pa0, 90 mm Hg P20, 60 mm Hg
Higher Oxygenation Lower Oxygenation
(N=1466) (N=1462)

CRITICAL CARE COMPASS: NAVIGATING THE YEAR’S MOST INTERESTING STUDIES | NOVEMBER 1,2024

0.6

Probability of Survival

0.3+

0.2+

0.14

Kaplan-Meier Estimates of Survival

Higher-oxygenation
group

Lower-oxygenation
group

No. of 90-Day
Patients  Mortality

Higher-oxygenation group 1447 42.4%
Lower-oxygenation group 1441 42.9%

(Risk ratio, 1.02; 95% CI, 0.94-1.11; P=0.64)

0.0

No. at Risk

Higher
oxygenation 1447

Lower
oxygenation 1441

T T U 1 L] 1] 1

T 1
10 20 30 40 S0 60 70 8 9%

Days since Randomization

933 865 834

912 851 824



HOT-COVID

Lower vs Higher Oxygenation Target and Days Alive
Without Life Support in COVID-19

Population: Patients with COVID-19 and severe hypoxemia (at

least TOLNC or mechanical ventilation) admitted to ICUs in Europe

Intervention: Targeting a lower arterial partial pressure of oxygen

of 60 mmHg

Comparison: Targeting a high arterial partial pressure of oxygen

of 90 mmHg

Outcomes: Number of days alive without life support (mechanical

ventilation, circulatory support, or kidney replacement therapy) at
90days
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JAMA | Original Investigation | CARING FOR THE CRITICALLY ILL PATIENT
Lower vs Higher Oxygenation Target and Days Alive
Without Life Support in COVID-19

The HOT-COVID Randomized Clinical Trial




HOT-COVID

Results

Primary Outcome: Median number of days alive without life

support (8] Dyt dive methat Be Hgaon by s
Baays albve without e
- Lower 02 group: 80 days ] D, maston )
Lower Fophir Lower e Bomsuappsd mean  Favoryhigher  Favoriiowns —
. Lubgroug T " 1 e - crpgeaation itracton
Higher 02 group: 72 days A2 patients 351 345 WIS-ER 7285 SEMZWILE) ]
covn
P =0.009 es # u GBS T LAS{101ind
: He 1M 1% A11680  TE(2EH  SO[-0BwbI0E - A
erratologeal ralesanty
e % 35 IB(SB7)  SOC:EH)  AB{24TmITN) -
He Ty o M4SN TIRAT)  EIOSmILG -
Secondary Outcomes: e
ew 1 1 MR8 000-16) 42A0133 1 AL4)
= Death by day 90: Ho m 17 SO011-85) 76088 LS(-1BIWRH ] o
= Lower 02: 30.2% e a7 " 69(1-81)  4900-7H  RE-1LBmILI) - ar
. . . o Ho 264 w7 M-S0 790885 S10-LéinILE) =
Higher 02: 34.7% Pr—
Days alive and out of hospital over 90 d, median (IQR): e . i PHETE T 127 R :

10010193 s %2 TT@B SLI-TH)  ED(-53mIL3)p - "

. Lower 02: 59 (0-75) Tote 308 T P ML AT 4(LTweshn) -

- Higher 02: 48 (0-74) i
Serious adverse events:
- Lower 02: 47.5%

Higher 02: 51.4%
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HOT-COVID

Limitations

o The authors note that “no adjustments for multiplicity on the
Generalizability:

o . . basis of the conducted interim analysis were included”. (see
- Limitedto 13 ICUs in Denmark, Switzerland, Norway,

. comments). They state that the risk of type | statistical erroris
Iceland and Wales. Practice may vary elsewhere.

low.
Only applies to COVID-19, early in the pandemic.

COVID-19is a different disease than it was when this study was

Unblinded and open label el peiioed.

Trial rl low enrollment, with 72 ien o . .
LIl CEL G B Gl I 6 patients out No specific protocol was required to meet the oxygenation target,

of planned 780 patients.. This could lead to underpowered study.

but at least 4 measurements per day were expected. Itis not

standard of care to check routine ABGs.
No specific protocols for intubation or weaning from mechanical

ventilation.
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T wanted you to meet our colon specialist before we mimiaturized him.”
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Does daily pantoprazole, used as stress ulcer
prophylaxis in ventilated ICU patients, reduce the
Incidence of clinically significant upper Gl bleeding
without increase 90-day all cause mortality? Does it
carry higher rate of C diff infection and VAP?
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REVISE

Stress Ulcer Prophylaxis during Invasive Mechanical
Ventilation

Population: Mechanically ventilated adult patients in the ICU

Intervention: Stress ulcer prophylaxis with intravenous

pantoprazole 40mg daily

Comparison: Placebo (normal saline)

Outcomes: Clinically important Gl bleeding at 90 days

Primary safety outcome was death from any cause at 90 days.

Multiplicity-adjusted secondary outcomes included VAP,

Clostridium difficile infection, and patient-important bleeding
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The NEW ENGLAND
JOURNAL o MEDICINE

JULY 4, 2024 oL BEE MO, B

ESTARBLISMED 1N 1813

Stress Ulcer Prophylaxis during Invasive Mechanical Ventilation

Pantoprazole Group
40 mg, daily infusion

Placebo Group

Normal saline, daily infusion

2417 Patients

2404 Patients



REVISE

Results

Primary outcome: Clinically important Gl bleeding at 90 days

Pantoprazole group: 1.0%
Placebo: 3.5%

HR, 0.30; 95% Cl, 0.19 to 0.47; P<0.001

Primary safety outcome (death at 90 days):

- Pantoprazole group: 29.1%
Placebo: 30.9%
HR, 0.94; 95% CI, 0.85 - 1.04; P=0.25

Table 2. Primary Efficacy and Safety Outcomes.

Pantoprazole Placebo
Qutcome (N=2417) (N =2404)

no. ftotal no. (36)

Primary efficacy outcome: clinically 252385 (1.0) 84/2377 (3.5)
important upper gastrointesti-
nal bleeding

Primary safety outcome: 90-day 69623190 (29.1) 71472379 (30.9)
maortality

Absolute
Difference
(95% C1)

percentage points

2.5 (1.6t03.3)

1.7 (-0.9to 4.3)

Hazard Ratio
(95% CI)*

0.30 (0.19 to 0.47)

0.94 (0.85 to 1.04)

P Value

=0.001

0.25

* Hazard ratios were adjusted for prehospital use of histamine 2-receptor antagonists or proton-pump inhibitors. Mortality analyses were

also adjusted for the baseline APACHE Il score.
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REVISE

Results

Primary outcome:

Pantoprazole
Placebo: 3.5%

HR, 0.30; 95% CI, 0.19 to 0.47; P<0.001

roup: 1.0%

Primary safety outcome (death at 90 days):

Pantoprazole group: 29.1%

Placebo: 30.9%
HR, 0.94; 95% Cl,0.85 - 1.04; P=0.25
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REVISE

Stress Ulcer Prophylaxis during Invasive Mechanical Ventilation

Table 3. Secondary and Tertiary Qutcomes.”

Outcome

Secondary oulcome
Ventilatcr-asseciated pneurmania in 1L
= me.fiotal no, (%]

Clestridioides difficile infection in hospital
— nofiotal no. (%)

Mew renal-replacement therapy in ICL
= no_ftotal na. (%)

Death — no. ftatal mo. (36)
(L [=T)
In haspital

Patient-irmportant upper gastraintestinal
Bleeding in PCU — no. ftotal ne. (3%)

Tertiary outcome

Median no. of red-cell units transfused in
first 14 days in ICU [IGR)

Median peak senum creatining level in KU
(IQR) — prmol fliter

Median no. of days of mechanical ventila.
tian (IQR)

Median no. of days in ICU (IQR)
Median no. of days in hospital (IQR)

{N=2417)

556/2394 (23.2)
28/2385 (1.2)
1462385 (5.1

488/2402 (20.3)

£30/239% (26.3)
162385 (15)

0 {0-1)
5 [70-190)
& (3-11)

10 {6-16)
20 {11-35)

Placebo
[N=2404)

56772381 [23.8)
162377 {0.7)

14272350 (6.0

s18/2392 (21.5)
BF7/EL (28.4)
100/2377 (4.2)

0 0=l
59 (85-184)
& (3-11)

10 (6-16)
21 {11-38)

Treatment Effect
195% CIj

100 (9.88-1.12)
178 (0,95-3.29)

104 (0.83-1.31)

0.98 (0.37-1.11)
0.96 (0.86-1.07)
036 (0.25-0053)

087 (0.74-1.02)
NA
MA

NA

P Valuei

093
050

098

094
09l

051
09l
073

048
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Ventilator-Associated Pneumonia

in the ICU
@ 23.8%
Pantoprazole Placebo

Clostridioides difficile Infection

Pantoprazole Placebo



Does this convince you that
PPIs do not have an increased
Infection risk?




CARDIOLOGY
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Does the use of microaxial
flow pumps improve outcomes
In patients with STEMI-related

cardiogenic shock?




DanGer Shock

Microaxial Flow Pump or Standard Care in Infarct-Related
Cardiogenic Shock

Population: Patients with STEMI-related cardiogenic shock

Intervention: Microaxial flow pump (Impella CP device) plus

standard care

Comparison: Standard care

Outcomes: Death from any cause at 180 days.

Secondary end points*

A composite safety end point was severe bleeding, limb

ischemia, hemolysis, device failure, or worsening aortic

regurgitation.
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NEW ENGLAND JOURNAL of MEDICIN

ORIGINAL ARTICLE

Microaxial Flow Pump or Standard Care
in Infarct-Related Cardiogenic Shock

J.E. Moller, T. Engstrom, L.O. Jensen, H. Eiskjaer, N. Mangner, A. Polzin,

J

P.C. Schulze, C. Skurk, P. Nordbeck, P. Clemmensen, V. Panoulas, S. Zimmer,

A. Schifer, N. Werner, M, Frydland, L. Holmvang, ). Kjargaard, R. Sorensen

J. Lenborg, M.G. Lindholm, N.L.). Udesen, A. junker, H. Schmidt, CJ. Terkelsen,
S. Christensen, E.H. Christiansen, A. Linke, F.J. Woitek, | Westenfeld,
S. Mébius-Winkler, K. Wachtell, H.B. Ravn, J.F. Lassen, S, Boesgaard, O. Gerke,

and C. Hassager, for the DanGer Shock Investig

Microaxial Fiow Pumgp Standard International, multicenter
+ Standard Care Care Alone
i erl Unblinded
Randomized
Open-label

Location: 14 centers in
Denmark, Germany and
the UK

M EMGL ] MED 390]15 MNEJM.ORG APRIL 18, 2024



DanGer Shock

Results

A Death from Any Cause
100+

90
804
704
Standard care alone

60+

504

40+

mAFP+standard care

Percentage of Patients

10-4 Hazard ratio, 0.74 (95% CI, 0.55-0.99)
P=0.04
0 i 1 1 J ] | 1
0 30 60 90 120 150 180
Days since Randomization

No. at Risk

Standard care 176 94 89 82 81 77 72

mAFP+standard 179 108 99 99 97 97 97
care
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Primary Outcome: Death from any cause within 180 days

Microaxial flow pump: 45.8%

Standard Care: 58.5%
HR0.74 (95% Cl,0.55-0.99; p=0.04)
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DanGer Shock

Results: Secondary Composite Cardiac End-Point

B Secondary Composite Cardiac End-Point Event
100+
90~
80
Secondary Composite Cardiac End-Point < |
w70 tandard care alone
= Microaxial flow pump: 52.5% E
£ 60
Standard Care: 63.6% =
o 504
HR0.72(95% Cl,0.55 - 0.95; p=0.04) 5
E 40 mAFP+standard care
]
& 30
Defined as escalation of treatment to additional mechanical
20-
circulatory support (short or long-term), heart
10~
transplantation, or death from any cause, whichever came Hazard ratic, 0.72 (53% C), 0.53-0.95)
I:l ) T T ¥ i 1 1
first. 0 30 60 90 120 150 180
Days since Randomization
Mo. at Risk
Standard care 17& &0 75 7l Il GE G4
mAFP+standard 179 93 g5 85 g4 g4 54
Cane
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DanGer Shock

Results

Table 3. End Points and Adverse Events in the Intention-to-Treat Population.
i i Mierouxial Flow Pump Standard Care
Number of days alive and out of the hospital lus Standard Care prely offacs nn
- Microaxial flow pump: 82 (0 to 177) Event W=t . e iy
Primary end point: death frem any cause at 180 days — no. (%) 82 (45.8) 103 (58.5) 0.74 (0.55 10 0.99) %
Standard Care: 73 (0 to 179) Secondary end point
Composite cardiac end point — ne. (%) 94 (51.5) 112 (63.8) 0.72 (0.55 10 0.95)
Mo, of days alive and out of the hospital {range)q 82 (010 177) 73 [0te 179) B([-Btol5)
Adverse events
. . Composite safety end point — no. %) ] 43 (24.10) 11 [6.2) 4,74 (2.36 o 5.53)
Composite safety end point: Moderate or sevre bleeding — no. (36)+* 39 (11.8) 21 (11.9) 2.06 {115 10 1.68)
. Microaxial flow pump: 24.0% Limb ischernia — na. (%) 10 [5.6] 7L §.15 (111 to 23.84)
Renak-replacernent therapy — no. (%) 75 [41.9) 47 26.7) 158 {127 1o 2.08)
Standard Care: 6.2% Stroke — no. (%) 7 [3.9) 423 1.75 [0.50 ta 6.01)
RR 4.74;95% Cl, 2.36 t0 9.55 ':ariim“':ségi after ventricular tackycardia or fibrillation 59 (31.0) 52 [29.5) LA7 (0.75 1o 1.83)
Sepsis with positive blood cubturet] — ne. [3) 21 {11.7) E[4.5) 2.79 (1.20 1o 6.48)
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DanGer Shock

Limitations

Generalizability: Slow enrollment over 10 years. Likely there will be evolution of

- Limitedto 14 centers in Denmark, Germany and the UK practice in critical care over that time period.

limits external validity

Practice variation is dependent on exposure at each
Safety outcomes did not take into account competing risks.
center

79% study participants were male and White

Strict inclusion criteria

Unblinded and open label
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How would you balance the
safety profile with the mortality
data presented In the DanGer
Shock trial?




