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Vitamine und mehr —
supportive Therapien beim kritisch Kranken
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Mangelzustande:
(Vor-)Erkrankungen

Disease-speclfic risks of depletion or deficlency In trace elements and vitamins. Note: the below List of diseases assoclated with known alierations of MMNs Is non-exhaustive
{alphabetic order) and may in some cases be less fully supported by the evidence. These and other diseases may have further or still unknown associations with various MN
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Inadeguacies,
Disease Deficlency favouring Inadeguacy or deficit Deficlency as a result of Referances
disease development worsening the disease
condition
Alcoholism 81, Fe A, D, E, K Bl E2 BS BT, |4, 4]
B9, B13 C In
Alcoholic hepatitis B&, ¥n 5e, Zn fas]
Anaemia B1, BS, B9, 512, Fe, Cu, 14]
Co
Cancer cachexia D, Zn Jai, 47
Cardiomyopathles/ B1, BE, D, Se, Fe e [4, 48, 49]
Hear faliure
Chronic obstructive D, Cu, Se, Mn, Zn |50, 51)
pulmaonary disease
Chronic intestinal B2, B7. B9, B12,A, D, E 152-54]
failure K, Cu, Fe, Zn
Chromnic [atrophic) BO, B12, C D, Fe |55, 56]
gasoritis
Diabetes mellifus BD, Cr [57-61]
Inflammatory bawel In B, B6, B1X A D E K, 14, 62]
diseases e, Se, In
Mon-alcohodic fatoy Cu 163]
liver disease
Liver diseases In B1d A, D, E Se.Zn 14, 64, 5]
Multiple Sclerosis B7 [6i]
Obesity fl-carotene, E, Se, Zn B1, 89, O, Fe, Se, n 155,67 -65]
Obesity Post Bariatric A, D E K B1.BD, B12,C, Jea-71]
SUTEery Cu, Fe, Zn
DS Teapnrass B12, D, K, Caw, Fe, Zn, Mn, 172, 73]
F, Bo
Renal failure (chronic) B1, B5, BS, K, D, Cu, Sa, 174, 75)
In
Sarcopenia B1, B12, D, carnitine, Zn D, %e, In 55, 76|
Critical illness B1. €, D, Cu, Fe, Se. In B1, 812, C, D, Fe, Se, Zn [76-74]

Berger et al. Clinical Nutrition 2022;41:1357-1424



Bethel €3

UNIVERSITATSKLINIKUM OWL

UK der Universitat Bielefeld
O W L | campus Bielefeld-Bethel

Mangelzustande:
Interventionen

Treatment associated specific risks of depletion, deficlency, or excess in MNs.

Therapy MM deficit due to treatment
Renal replacement therapy all water-soluble [Ei]
vitaming, Carnitine
Cu, Fa, Sa,
Diuretic therapy Thiamine [#1) [B142]
Se [49]
Provon Pump Inhibdtors Bi1z2 B3]
Fe
heetformin Bi12 [Bd—B7)
Isoniazid meatment BB [EE]
[B, 2]
Antiretroviral HIV therapy (B [o1]
Antlepilepdic drugs B9, B12, D [92]

Mymoglobulin (immunosuppression)  BA

[93]

Berger et al. Clinical Nutrition 2022;41:1357-1424
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Editorial > Chest. 2020 Jul;158(1):13-14. doi: 10.1016/j.chest.2020.03.030. Epub 2020 Jul 2.

Additional Trials of Vitamin C in Septic Shock: A Bag
of Mixed Fruit

Tomoko Fujii 1, Andrew A Udy 2

Comment > Chest. 2021 Jan;159(1):452-453. doi: 10.1016/j.chest.2020.07.056.

Would You Withhold Fruit From the Critically Il1¢

Jose | Iglesias T;
Outcomes of Metabolic Resuscitation Using Ascorbic Acid, Thiamine, and Glucocorticoids in the Early
Treatment of Sepsis (ORANGES) investigators+ 2

COMMENT Open Access

: ; . : ; ®
Intravenous vitamin C in adults with sepsis @i
in the intensive care unit: still LOV'IT?  swseecar crtcore 20221261200
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Qualitat der Evidenz

Critically-Appraised Individual Articles
|Article Synopsis|

ASHISH SINGH, '\
MEDICOWESOME
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« Thiamin (Vitamin B1)
« VitaminD

« Vitamin C

 N-Acetylcystein
« Glutamin

« Selen
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« essentielles wasserlosliches Vitamin

 Mangel bei 20-60% der Patienten*innen im septischen

Schock (Nierenersatztherapie!) G

Lactate «————— Pyruvate Pyruvate -
l 8 dehydrogenase 4mm= Thiamine
complex

« essentielles Coenzym im ATP o
\J ‘ y . Citrate :
Pyruvatdehydrogenasekomplex, “WM,.W,W& R

Krebs-Zyklus, fur ATP-Produktion

und Glukosestoffwechsel !

Amrein et al. Intensive Care Med 2018;44:1940-44
Costa et al. Front Med 2022; 8:805119 9
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Monotherapie:

3 RCTs: 210 Patienten*innen im septischen Schock

3 retrospektive Studien: 69.673 Patienten*innen im

septischen Schock

1 Sekundaranalyse: 70 Patienten*innen im septischen
Schock

Costa et al. Front Med 2022; 8:805119 10
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« Monotherapie:

“Despite the excellent safety profile, good
biologic rationale and promising clinical studies,

no robust results support routine thiamine
supplementation to improve outcomes.”

Costa et al. Front Med 2022; 8:805119 11
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« endogene Synthese unter ausreichend UV-B Strahlung

 Mangel bei 30-60% der Intensivpatienten*innen

* Regulation der enteralen Kalziumaufnahme

Vitamin D-associated metabolic pathways

 Glutamat-Stoffwechsel , \

Classical

- Redoxregulation und T

1 Osteoclasts differentiation via osteoblasts
expression of RANKL
J Parathormone synthesis, thus preventing

I m m u n m Od u Iat i o n bone de-mineralisation

 Cave: Uberdosierung moglich

Amrein et al. Intensive Care Med 2018;44:1940-44
Cutuli et al. Diagnostics 2022;12:2719

Non-Classical

1 Cellular differentiation

4 Cellular apoptosis

J Cellular proliferation

J Angiogenesis

4 Endothelial nitric oxide synthase activity

/1 Immune tolerance via decreasing the expression of
MHCII as well as reducing the lymphocyte Th1/Th17 and
increasing the Th2/Treg phenotypes

J Immune activating cytokines (e.g. IL-2, IFN-y, TNF-a, IL-17,IL-12)

™ ppressive cytokines (e.g. IL-10)

4 Immunoglobulin synthesis

1 Microbial clearance via cathelicidin production

<4 Renin synthesis

< Insulin Production

/ Myocardial contractility

12



Bethel €3

UNIVERSITATSKLINIKUM OWL

der Universitat Bielefeld
O W L | campus Bielefeld-Bethel

UK

Vitamin D

EVANGELISCHES

KLINIKUMBethel

« Assoziation zwischen niedrigem Vit D-Spiegel und

schlechtem Outcome ...

... aber bisher keine Kausalitat

Table 2. Large-scale randomized clinical trials on vitamin D supplementation in critically ill patients.

Authors, Year of

Study

Number of

Primary

Publication Study Sites Disation Pakienis Inclusion Criteria Intervention Outcome Patients Characteristics Main Result
Adult white critically ill op Surgical patients were
Amrein et al. (the patients, expected length Ei\;te;‘i:}lv :d Bl [:fation prevalent Mean body Nio differenice
VITdAL-ICU trial),  Single centre, 5 of ICU stay 48 h and P followed by Length of mass index about for the ori
. 012-2015 475 . i 540,000 TUs followed by L 2 or the primary|
2014 Austria with 25-hydroxyvitamin hospital stay 27 kg /m* Mean eGRF
monthly 90,000 TU for : outcome
[12] D blood level of b ot b Blantbi slightly above
<20 ng/mL g 60 mL/min/1.73 m?
Adult patients with with N‘:eiliai]f;tll:l‘:s ‘:t‘ierf\ts
Ginde et al. (the >1 risk factors for death or I e i s .
VIOLET trial) U s Tiirigt irifiey; deeted f'be Enteral vitamin D3 90-day about 20% Mean body No difference
5 ! ! 2017-2018 1078 i protocol administration: : mass index about for the primary
019 USA managed in the ICU and mortality rate 2
[13] il 25-tydsoxvitimin 540,000 Ius vs. Placebo 30 kg/m*~ Mean eGRF outcome
Dblood level <20 ng/mL o s e
60 mL/min/1.73 m
eGFR, estrimated glomerular filtration rate; ICU, intensive care unit.
Cutuli et al. Diagnostics 2022;12:2719 13
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« essentielles Vitamin
« akuter Mangel bei kritisch Kranken
- starkstes wasserlosliches Antioxydans

« Cofaktor der Biosynthese u.a. von Neurotransmittern,

Peptidhormonen, Kollagen

« Anti-inflammatorisch, Forderung der Wundheilung,

Reduktion von Ischamie-Reperfusions-Schaden

Amrein et al. Intensive Care Med 2018;44:1940-44 | 14
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Effect of Vitamin C Infusion on Organ Failure and Biomarkers of

Inflammation and Vascular Injury in Patients With Sepsis and Severe Acute
Respiratory Failure

The CITRIS-ALI Randomized Clinical Trial

m50FA score . . .
20 »Among patients with sepsis and
£ = ARDS, high-dose vitamin C infusion
£ 104 - -
Z compared with placebo did not
54
significantly reduce organ failure
04 . i ;
it 48 56
o ofptnts el scores at 96 hours or improve
itamin 4

Plzcebo 83 73 a7

biomarker levels at 168 hours.*

Fowler et al. JAMA 2019;322:1261-70 | 15



Bethel €3

UK
O

UNIVERSITATSKLINIKUM OWL EVANGELISCHES

Wi Bruesa Vitamin C KLINIKUM Bethel

Overall Mortality Probability, %

Effect of Vitamin C Infusion on Organ Failure and Biomarkers of
Inflammation and Vascular Injury in Patients With Sepsis and Severe Acute

Respiratory Failure
The CITRIS-ALI Randomized Clinical Trial

Treatment

period AV A = - .
° Gehan-Breslow-Wilcoxon test, P=.01 Vltamln C_Infused patlents
- HR, 0.55 (95% Cl, 0.33-0.90) L ) . ) )
Placebo exhibited a significant reduction in
401
28-day all-cause mortality,
30+ .
N ,—‘I _— Vianin€ although the P value was not
]
10 ﬁf adjusted for multiple comparisons.
= ; T4 7 % The median observation time was

Days Since Randomization

28 days.”

Fowler et al. JAMA 2019;322:1261-70
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Evaluating Vitamin C in Septic Shock:
A Randomized Controlled Trial of Vitamin
C Monotherapy*

Kaplan-Meier plot of survival following randomization

- “Vitamin C monotherapy failed

LLL

—_— itemin€ to significantly reduce mortality

—_—

06

in septic shock patients as

Placebo

04+

Survival probability

hypothesized. Our findings do

| | | ~ seme=00 | NOt support its routine clinical
Days following randomization

00~

use for this purpose.“

@n)
Bethel Cfe)

Wacker et al. Crit Care Med 2022; 50:e458-67 17
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JAMA | Original Investigation

Effect of Ascorbic Acid, Corticosteroids, and Thiamine on Organ Injury .

in Septic Shock
The ACTS Randomized Clinical Trial

JAMA | Preliminary Communication | CARING FOR THE CRITICALLY ILL PATIENT

Effect of Vitamin C, Hydrocortisone, and Thiamine vs Hydr~ R‘ : 1 5

on Time Alive and Free of Vasopressor Support * . “

With Septic Shock
ThIe VI'?EI\:]TNS;;ndomized o> E \l\de“Z \
JAMA | Orig Ke‘\“e -~ CRITICALLY ILL PATIENT

Effect of . «miamine, and Hydrocortisone
on Ventilc..ur- and Vasopressor-Free Days in Patients With Sepsis
The VICTAS Randomized Clinical Trial

Mortality

Fujii et al. JAMA 2020;323:423-31
Moskowitz et al. JAMA 2020;324:642-50
Sevransky et al. JAMA 2021:325:742-50

0.1
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Hazard o, 134 (955 C), 0.80-2.26); F =26

Intervantion
Placeba

2 15 in
interantion
Copirol

Hazard ratio, 1.18 (95% (), 0.69-2.01); P= 54
T

T T T
o i & B0

B0 JLES]
Intervention
Control

\ Log-rank P=.58

20 40 60 80 100 120 140 160 180
Days
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8 randomisierte, kontrollierte Studien

« 1335 Patienten*innen mit Sepsis oder septischem
Schock

* Primares Ziel: SOFA-Score Reduktion nach 72h
« Sekundare Ziele: - Dauer der Vasopressortherapie

- Nierenfunktion

- ITS-Sterblichkeit

Assouline et al. Crit Care Med 2021;49:2112-20 19
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« SOFA-Score Reduktion nach 72h

MRC Control Mean Difference Mean Difference

SOFA reduction ,,is modest and its

cllnlcal relevance questlonable“

Ht g tyT = 0.00; Chi* = 3.83, df = 7 (P = 0.80); I’ = 0% -.4 .2 3 2 ;
Test for overall effect: Z = 4.74 (P < 0.00001) Favours [MRC] Favours [control]

- Dauer der Vasopressortherapie: Reduktion
- Nierenfunktion: kein Unterschied

- ITS-Sterblichkeit: kein Unterschied

Assouline et al. Crit Care Med 2021;49:2112-20 20
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SYSTEMATIC REVIEW

Effect of adjunctive vitamin C, o

glucocorticoids, and vitamin B1 on longer-term
mortality in adults with sepsis or septic shock:

a systematic review and a component network
meta-analysis

“Metabolic resuscitation with vitamin C,
glucocorticoids, vitamin B1, or combinations

of these drugs was not proven to decrease
longer term mortality.”

Fujii et al. Intensive Care Med 2022;48:16-24 21
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Das bekannte Problem mit den Studien...

... aber schaden kann es nicht.

VA5

www.depositphotos.com

22
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Mortality in septic patients treated

Check for

updates
L]
with vitamin C: a systematic meta-analysis
Vitamin C Control Risk Difference Risk Difference
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% ClI
Fowler Il 2014 (28 days) 7 16 5 8 1.7% -0.19 [-0.60, 0.23] —_—
Zabet (28 days) 2 14 9 14 27% -0.50 [-0.81, -0.19]
Sadaka (hospital mortality) 9 3 14 31 4.0% -0.16 [-0.40, 0.08] —_—
Ahn (90 days) 21 35 19 40 43% 0.13 [-0.10, 0.35] —
Mitchell (30 days) 22 38 25 38 44% -0.08 [-0.30, 0.14] —
Chang (28 days) 11 40 14 40 49% -0.07 [-0.28, 0.13] S
Litwak (hospital mortality) 19 47 19 47 50% 0.00 [-0.20, 0.20] — i
Wani (30 days) 20 50 21 50 5.1% -0.02 [-0.21, 0.17] ~
Habib (hospital mortality) 12 50 18 50 66% -0.12 [-0.30, 0.06] R
Hwang (90 days) 17 53 16 58 5.9% 0.04 [-0.13, 0.22] e
Marik (hospital mortality) 4 47 19 47 8.2% -0.32 [-0.48, -0.16] F==——
Fowler 11l 2019 (28 days) 25 84 38 82  6.9% -0.17 [-0.31, -0.02] o
Moscowitz (30 days) 35 101 29 99 76% 0.05 [-0.08, 0.18] -
Iglesias (11 days) 1 68 13 69 7.9% -0.03 [-0.15, 0.10] .
Fujii (90 days) 30 105 25 102 B.0% 0.04 [-0.08, 0.16] B
Park (28 days) 23 94 72 341 9.1% 0.03 [-0.06, 0.13] T
Shin (28 days) 42 229 160 915 11.1% 0.01 [-0.05, 0.06] -+
Total (95% CI) 1102 2031 100.0% -0.05 [-0.11, 0.01] &
Total events 310 516
Heterogeneity: Tau® = 0,01; Chi® = 36,53, df = 16 (P = 0.002); I* = 56% k ! -Cl 5 0 0 5 1:

Test for overall effect: Z = 1.77 (P = 0.08) Favours [Vitamin C] Favours [Control]

Scholz et al. Crit Care 2021;25:17 23
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RESEARCH Open Access

1 1 1 1 Check for
orta lty N septlc patlents treate pdaies”
L] L] L - L L]

with vitamin C: a systematic meta-analysis
Vitamin C Control Risk Difference Risk Difference
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.1.1 Short-term
Fowler 111 2014 (28 days) 7 16 5 8 1.7% -0.19 [-0.60, 0.23] T
Zabet (28 days) 2 14 9 14 27% -0.50 [-0.81, -0.19]
Sadaka (hospital mortality) 9 3 14 31 4.0% -0.16 [-0.40, 0.08] = =
Chang (28 days) 11 40 14 40 4.9% -0.07 [-0.28, 0.13] —T
Litwak (hospital mortality) 19 47 19 47  5.0% 0.00 [-0.20, 0.20] -
Wani (30 days) 20 50 21 50 5.1% -0.02 [-0.21, 0.17] -
Habib (hospital mortality) 12 50 18 50 5.6% -0.12 [-0.30, 0.06] i
Marik (hospital mortality) 4 47 19 47  6.2% -0.32 [-0.48, -0.16] _—
Fowler 111 2019 (28 days) 25 84 38 82 6.9% -0.17 [-0.31, -0.02] —
Moscowitz (30 days) 35 101 29 99  7.6% 0.05 [-0.08, 0.18] =
Iglesias (hospital mortality) 11 68 13 69 7.7% -0.03 [-0.15, 0.10] =
Park (28 days) 23 94 72 341 9.1% 0.03 [-0.06, 0.13] T
Shin (28 days) 42 229 160 915 11.1% 0.01 [-0.05, 0.06] i &
Subtotal (95% CI) 871 1793  77.4% -0.08 [-0.15, -0.01] L 2
Total events 220 431
Heterogeneity: Tau? = 0.01; Chi? = 32.50, df = 12 (P = 0.001); I> = 63%
Test for overall effect: Z = 2.26 (P = 0.02)
-1 -0.5 0 0.5 1

Scholz et al. Crit Care 2021;25:17

Favours [Vitamin C] Favours [Control]

24
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Mortality in septic patients treated 2
with vitamin C: a systematic meta-analysis

1.1.2 Long-term

Ahn (90 days) 21 35 19 40 43% 0.13 [-0.10, 0.35] ——
Mitchell (60 days) 22 38 25 38 4.4% -0.08 [-0.30, 0.14] _r
Hwang (90 days) 17 53 16 58 5.9% 0.04 [-0.13, 0.22]

Fuijii (90 days) 30 105 25 102 8.0% 0.04 [-0.08, 0.16] e
Subtotal (95% ClI) 231 238 22.6% 0.04 [-0.05, 0.12] <

Total events 90 85

Heterogeneity: Tau? = 0.00; Chi?> = 1.69, df = 3 (P = 0.64); I = 0%
Test for overall effect: Z = 0.84 (P = 0.40)

= 0.5 0 05 1
Favours [Vitamin C] Favours [Control]

Verdacht auf negativen
Langzeiteffekt!

Scholz et al. Crit Care 2021;25:17 25
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Intravenous Vitamin C in Adults with Sepsis

in the Intensive Care Unit

Death or Persistent Organ Dysfunction at 28 Days

Risk ratio, 1.21; 95% Cl, 1.04 to 1.40; P=0.01

1007
80
60
S— 38.5%
40
20
0
Vitamin C Placebo
Subgroup Vitamin C Placebo
no. of events ftotal no.
Overall 1917429 167/434
Age
<65 yr 69/180 65/194
265 yr 122/249 101/239
Sex
Female 72/151 62/173
Male 119/278 104/260
Clinical Frailty Scale
14 133/312 114/308
=5 58/117 51/124
Sepsis-3 definition of septic shock
Yes 91/195 85/183
No 54/132 41/143

Lamontagne et al. N Engl J Med 2022; 386:2387-98

100
90
80+
70+
604
50
40+
304
204
10+

0

Overall Survival (%)

EVANGELISCHES

KLINIKUMBethel

Placebo

Vitamin C

0 30 60

Risk Ratio (95% CI)

1
90
Days

0.5 1.0

Vitamin C Better

Placebo Better

T
120

1.21 (1.04-1.40)

1,20 (0.93-1.56)
1.19 (1.00-1.42)

1.39 (1.10-1.76)
1.11 (0.92-1.34)

1.22 (1.02-1.46)
1.20 (0.94-1.55)

1.10 (0.91-1.34)
1.41 (1.03-1.94)

T 1
150 180

26
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Intravenous Vitamin C in Adults with Sepsis
in the Intensive Care Unit

Vitamin C in Sepsis — No Longer a
Benign Intervention?
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Lamontagne et al. N Engl J Med 2022; 386:2387-98
Goodwin et al. NEIJM Evid 2022;1:2200163 27
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Parenteral Vitamin C in Patients with Severe

Infection: A Systematic Review

Table 2. Evidence Profile for Mortality in Trials of Parenteral Vitamin C Limited to Published Blinded Full-Text Trials and at Low Risk-of-Bias.*

,For 90-day mortality, all trials had low

Meta-analysis

Absolute Effect Estimates, No. per 1000 (95% Cl)

risk-of-bias; moderate-certainty
evidence suggested harm.“

based on data from
2214 participants in
11 trials

(combined
in-hospital and
30-day mortality)

90-day mortality 1.07 (0.94 to 1.21)
based on data from
1722 participants in

5 trials

356

381

fewer to 19 more)

25 more (21
fewer to 75 more)

serious
imprecision and
some concerns
regarding
inconsistency::
Moderate, due to,

serious
imprecisiony

may reduce risk of
early mortality

Parenteral vitamin C
probably increases ’
risk of 90-day

mortality

* Risk ratio is expressed as vitamin C compared with the control. Cl denotes confidence interval.

" Imprecision was assessed as serious due to the 95% Cl crossing the null.

\/

I Inconsistency was assessed as serious due to dissimilarities in point estimates, lack of overlap in Cls, and statistical evidence of heterogeneity.

Agarwal et al. NEJM Evid 2022;1:a2200105
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e Keine Evidenz in allen
aktuellen RCTs: weder fur
Mono- noch fur

Kombinationstherapien

+ Risiko fur langfristig erhohte ,
SterinChkelt (90d) beim Vit C www.emoji.co.uk

29



Bethel €3

- T UNIVERSITATSKLINIKUM OWL EVANGELISCHES
o der Universitat Bielefeld

W L | Campus Bielefeld-Bethel N -Acetyl cySte i n KI—I N I KU M Beth el

« Synthetisch hergestellter Abkommling von Cystein

 Einsatz als ,,Hustenloser*

 Antidot bei Paracetamolintoxikation
SH
O

e

O
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Cochrane  Trustedevidence.
= L'h Informed decisions.
L e ry i Cochrane Database of Systematic Reviews

[Intervention Review]

N-acetylcysteine for sepsis and systemic inflammatory response in
adults

41 Studien

« 2768 Patienten/innen

Szakmani et al. Cochrane Database of Systematic Reviews 2012; Issue 9. Art. No.: CD006616 31
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Cochrane  Trustedevidence.
= L'h Informed decisions.
L R ry AR Cochrane Database of Systematic Reviews

[Intervention Review]

N-acetylcysteine for sepsis and systemic inflammatory response in
adults

« This meta-analysis puts doubt on the safety and utility of intravenous

N-acetylcysteine as an adjuvant therapy in SIRS and sepsis.

Szakmani et al. Cochrane Database of Systematic Reviews 2012; Issue 9. Art. No.: CD006616 32
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Cochrane  Trusted evidence.
= L'h Informed decisions.
L i ry i Cochrane Database of Systematic Reviews

[Intervention Review]

N-acetylcysteine for sepsis and systemic inflammatory response in
adults

« This meta-analysis puts doubt on the safety and utility of intravenous

N-acetylcysteine as an adjuvant therapy in SIRS and sepsis.

« At best, N-acetylcysteine is ineffective in reducing mortality and

complications in this patient population.

Szakmani et al. Cochrane Database of Systematic Reviews 2012; Issue 9. Art. No.: CD006616 33
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Cochrane  Trustedevidence.
= L'h Informed decisions.
L R ry —— Cochrane Database of Systematic Reviews

[Intervention Review]

N-acetylcysteine for sepsis and systemic inflammatory response in
adults

« This meta-analysis puts doubt on the safety and utility of intravenous

N-acetylcysteine as an adjuvant therapy in SIRS and sepsis.

« At best, N-acetylcysteine is ineffective in reducing mortality and

complications in this patient population.

« At worst, it can be harmful, especially when administered later than 24
hours after the onset of symptoms, by causing cardiovascular

depression.

Szakmani et al. Cochrane Database of Systematic Reviews 2012; Issue 9. Art. No.: CD006616 34
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Glutamine and Antioxidants in the Critically Il Patient: A Post
Hoc Analysis of a Large-Scale Randomized Trial

« 1223 Patienten/innen mit Multiorganversagen und

mechanischer Beatmung
 Gruppen: -Placebo
- Glutamin
- Antioxidantien (Vit C + E, Zink, Selen)

- Glutamin und Antioxidantien

Heyland et al. JPEN ] Parenter Enteral Nutr 2015;39:401-9 35



. tJNIV.ER.S!.TK.TIS:IIJINIKUM OWL ] EVANGELISCHES
Ow L| runiversi Seiefid Glutamin KLINIKUM Bethel

Glutamine and Antioxidants in the Critically Ill Patient: A Post
Hoc Analysis of a Large-Scale Randomized Trial

Schlussfolgerungen:

« keine positiven Effekte auf die Sterblichkeit
 Hinweise auf erhohte Sterblichkeit

* negative Effekte insbesondere bei bestehender

renaler Funktionseinschrankung
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Heyland et al. JPEN ] Parenter Enteral Nutr 2015;39:401-9 36



p | NEERIATSKLIIEL L EVANGELISCHES
OW L| Campus Bielefeid-gethel Selen KLINIKUM Bethel

Effect of Sodium Selenite Administration

and Procalcitonin-Guided Therapy on Mortality
in Patients With Severe Sepsis or Septic Shock
A Randomized Clinical Trial

1089 Patienten/innen mit schwerer Sepsis oder

septischem Schock

1000 pg Bolus, anschlieBend 1000 ug/d kontinuierlich
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Bloos et al. JAMA Intern Med 2016;176:1266-76 37
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Effect of Sodium Selenite Administration

and Procalcitonin-Guided Therapy on Mortality
in Patients With Severe Sepsis or Septic Shock
A Randomized Clinical Trial

100+
90
80+
70+
60
50
40+
30-
20-

Overall Survival, %

Sodium salenite
104 Placebo

0

o 14 28 42 56 70 84 93
Days After Randomization

Bloos et al. JAMA Intern Med 2016;176:1266-76 38
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High-dose intravenous selenium does not
improve clinical outcomes in the critically
ill: a systematic review and meta-analysis

Selanium Control Risk Ratio Risk Ralio
Study or Subgroup  Evenis Total Events Total Weight M-H. Random, 85% Cl Year M-H, Random, 95% Cl
4.3.1 PN Selenium Monotherapy
Kuklingki o B g8 a 0.1% 0.07 [0.00, 0.28] 1931 .
Zimmarman 3 20 g8 20 0.6% 0.38 [0.12, 1.21] 1897
Angstwurtm 1983 T 21 LR 21 1.6% 0.64 [0.31, 1.32] 1938
Mishra 1 18 i5 22 3.9% 0.90 [0.58, 1.43] 2007 -1
Farcavile 14 I i3 29 2.7% 1.04 [0.5B, 1.78] 2007
Angstwurmm 2007 48 118 &1 122 10.43% 0.79 [0.60, 1.06] 2007 =
Montova & 34 B 34 08% 0.75 [0.28 1.83] 2009
Andrews B4 251 B4 251 13.9% 1.00 [0.78, 1.28] 2011 E B
Valenta i2 Fi} 24 75 3.3% 0.79 [D.48, 1.32] 2011
Manzanares 3 15 5 168 0.5% 064 [0.18, 2.22] 2001
Weth 2] 21 11 18 22% 0.74 [0.40, 1.38] 2014 ] -
Chalkaba 2] 29 10 25 1.6% 0.78 [0.38, 1.80] 2016
Bloos 152 543 137 548 216% 112 (082, 1.38] 2016 ®
Subtotal (35% C1) 1182 1188  63.4% 0.91 [0.79, 1.04]
Tolal evenis 353 395
Haterogenalty: Tau? =0.01; ChE=13.59, df =12 (P =033} F=12%
Tast for overall effect; Z = 1.42 (P = 0.18)

Manzanares et al. Crit Care 2016;20:356 39
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Surviving Sepsis Campaign: International
Guidelines for Management of Sepsis and Septic
Shock: 2016

We recommend against the use of IV selenium to treat
sepsis and septic shock (strong recommendation, moder-
ate quality of evidence).

. We recommend against the use of glutamine to treat sep-
sis and septic shock (strong recommendation, moderate
quality of evidence).

We suggest against the use of arginine to treat sepsis
and septic shock (weak recommendation, low quality of
evidence).
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Rhodes et al. Crit Care Med 2017;45:486-552 40
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53-Leitlinie Sepsis — Pravention, Diagnose, Therapie und Nachsorge
AWMF-Registernummer: 079 - 001

Langversion 3.1 - 2018

Wir empfehlen, dass von der Verwendung von intravendsem Selen bei der
Behandlung von Patienten mit Sepsis und septischem Schock abgesehen

wird. Empfehlungsgrad
stark

Wir empfehlen, dass von der Verwendung von Glutamin bei der Behandlung

von Patienten mit Sepsis oder septischem Schock abgesehen wird. Evidenzgrad
moderat

Wir empfehlen, dass von der Verwendung von Omega-3-Fettsiduren als
Immunsupplement bei kritisch kranken Patienten mit Sepsis oder septischen
Schock abgesehen wird. Dies betrifft nicht den Einsatz Omega-3-fetthaltiger
Lipidemulsionen im Rahmen der parenteralen Ernihrung.

41
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Check for
updates

Surviving sepsis campaign: international

guidelines for management of sepsis and septic
shock 2021

Vitamin C

\

ng °
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70. For adults " ‘V’Emp_.ggestagainstusinglv

vit=-

‘ Ne ga‘\m quality of evidence
.
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Evans et al. Intensive Care Med 2021; 47(11):1181-1247 42
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GUIDELINES

Surviving sepsis campaign: international

guidelines for management of sepsis and septic
shock 2021

Ghéck for
updates

Andere Substanzen ?7??

Keine Erwahnung
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Evans et al. Intensive Care Med 2021; 47(11):1181-1247 43
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Nutrition in Sepsis: A Bench-to-Bedside Review

Elisabeth De Waele 12** Manu L.N.G. Malbrain ' and Herbert Spapen -

,take home messages*:
Glutamine administration has no benefit and may even be harmful in septic patients.

Lack of firm evidence argues against arginine supplementation in sepsis and septic shock.

The scientific evidence to justify fish oil supplementation in patients with sepsis or septic shock
is weak.

Selenium alone or in combination with other antioxidants is not recommended in sepsis.

At present, insufficient evidence supports routine vitamin C administration in sepsis.

De Waele et al. Nutrients 2020;12:395
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Nutrition in Sepsis: A Bench-to-Bedside Review

Elisabeth De Waele 12** Manu L.N.G. Malbrain ' and Herbert Spapen -

« Schlussfolgerung:

,» 1he theoretical benefit of adjuvant pharmaco-nutrition
does not translate into better outcome in patients
with sepsis or septic shock.*

45
De Waele et al. Nutrients 2020;12:395
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Case presentation and panel discussion: Micronutrient
therapy in critical illness

Jose M. Pimiento MD* = | Todd W. Rice MD? = | Daren K. Heyland MD>** |
Christian Stoppe MD® © | Jennifer Katz MD® | Chet Morrison MD” © |
Jeffrey |. Mechanick MD®? | Jayshil J. Patel MD?°

... data from randomized controlled trials do not support
the use of supraphysiologic doses of micronutrients
(vitamin C, vitamin D, selenium, or zinc) in critically ill

patients.”

Pimiento et al. J Parenter Enter Nutr 2022;1-4 46
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,Metabolic Resuscitation® KLINIKUMBethel

... oder reicht evtl. doch die

regulare Zufuhr ?

www.myloview.de
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