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12.2 Parenteral Selenium
There are no new randomized controlled trials since the 2017 updates and hence there are no changes to the following summary of
evidence.

Question: Does parenteral selenium supplementation (alone or in combination with other antioxidants) result in improved outcomes in the
critically ill patient?

Summary of evidence: Of the 22 included studies there were 6 level 1 studies and 16 level 2 studies reviewed. Twelve compared selenium
supplementation to none (Kuklinski 1991, Zimmerman 1997, Berger 2001, Lindner 2004, Angstwurm 2007, Forceville 2007, El-Attar 2009,
Manzanares 2011, Woth 2014, Chelkelba 2015, Bloos 2016 and Freitas 2017), five that compared higher amounts of selenium to low dose selenium
(Angstwurm 1999, Mishra 2007, Gonzalez 2009, Valenta 2009 & Andrews 2011) and five (Berger 1998, Porter, Berger 2007, Berger 2008, Heyland
2013) that studied selenium supplementation in addition to other antioxidants (copper, zinc, vit E, C, N-acetylcysteine). One study was published in 2
parts (Berger et al Intensive Care Medicine 2001;27:91-100 and Berger et al Nutrition Research (21):41-54). This study had two intervention arms
(selenium alone and selenium combined with zinc and o tocopherol compared to placebo) and the data from the two groups have been combined in

the meta-analysis. One study (Woth 2014) did not describe the control group.

Mortality: When the attributable data from 21 studies were aggregated, selenium supplementation had no effect on mortality (RR 0.98, 95 % ClI
0.90, 1.08, p = 0.69, heterogeneity 12=0%) (figure 1). When a meta-analysis was done without the Kuklinski study (poor methodological score), there
remained no effect on mortality (RR 0.98, 95% % CI 0.90, 1.08, p = 0.74, heterogeneity 12=0%) (figure 2).

Subgroup analyses: Several subgroup analyses were done to elucidate the effects of selenium on mortality. The details are as follows:

PN selenium monotherapy vs combined: Subgroup analyses showed that PN selenium monotherapy supplementation was associated
with a trend in the reduction in mortality (RR=0.92, 95% CI 0.81, 1.04, P= 0.19; figure 3). PN antioxidants cocktails with selenium had no
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effect on mortality (RR=1.08, 95% Cl 0.92, 1.25, P= 0.35; figure 3). There was a trend towards a difference in subgroups (P= 0.12; figure 3).

Note that in this subgroup analysis, only the monotherapy selenium group from Berger 2001 was included, not the combined selenium

group.

PN selenium loading dose vs no loading dose: Subgroup analyses showed that a PN loading dose had no effect on mortality (RR=0.90,
95% Cl1 0.75, 1.08, P=0.27; test for heterogeneity 12 =18%; figure 4). The same was seen when the studies that did not have a loading dose
were aggregated (RR=1.01, 95% CI 0.89, 1.08, P=0.88; figure 4). The test for subgroup differences was not statistically significant (P=0.31;
figure 4).

PN selenium high dose vs low dose: Subgroup analyses showed that high daily dose of PN Selenium >500ug (RR= 0.97, 95% CI 0.86,
1.11, P=0.69; figure 5), doses =500ug (RR= 0.87, 95% CI 0.57, 1.32, P=0.50; figure 5) and low doses <500ug (RR 0.93, 95% CI 0.66, 1.30,

P=0.67; figure 5) had no effects on mortality. The test for subgroup differences was not significant (P= 0.31; figure 5).

Infections: A total of 15 studies reported on infections. Berger 1998, Berger 2007, Mishra 2007 and Woth 2014 did not report on the number of
patients with infections, while Forceville 2007 reported on a subgroup of infections. Hence, only the data from 9 studies were included in the meta-
analysis, and when aggregated, selenium supplementation was associated with a trend towards a reduction in infectious complications (RR 0.95, 95
% C10.88, 1.02, p = 0.16, test for heterogeneity 12=0%, figure 6).

Subgroup analyses: Several subgroup analyses were done to elucidate the effects of selenium on infections. The details are as follows:
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PN selenium monotherapy vs combined: Subgroup analyses showed that selenium monotherapy was not associated with a reduction in
infectious complications (RR=0.96, 95% CI 0.82, 1.09, P= 0.46; figure 7), but selenium in combined therapy was associated with a trend
towards reduction in infectious complications (RR 0.90, 95% CI 0.77, 1.05, P= 0.16; figure 7); test for subgroup differences was not
significant (P=0.59; figure 7). Note that in this subgroup analysis, only the monotherapy selenium group from Berger 2001 was included, not

the combined selenium group.

PN selenium loading dose vs no loading dose: Subgroup analyses showed that a PN loading dose showed no effect in infectious
complications (RR= 0.99, 95% CI 0.90, 1.09, P=0.84; figure 8). Meanwhile, PN selenium without a loading dose showed a significant
reduction on infections (RR 0.87, 95% CI 0.77, 0.99, P=0.04; figure 8); there was a trend towards subgroup differences (P=0.12; figure 8).

PN selenium high dose vs low dose: Subgroup analyses showed that PN doses >500ug/d had no effect on infections (RR= 0.97, 95% ClI
0.89, 1.05, P= 0.46; figure 9). Doses =500ug/d also showed no effect on infections (RR= 0.91, 95% CI 0.67, 1.22, P=0.51; figure 9).
Whereas, doses <500ug/d showed a trend towards a reduction in infections (RR= 0.86, 95% CI 0.71, 1.04, P= 0.13; figure 9). The test for

subgroup differences was not significant (P= 0.53; figure 9).

Ventilator Associated Pneumonia (VAP): When the 4 studies were aggregated, selenium supplementation (alone or in combination), was
associated with a significant reduction in the occurrence of VAP (RR 0.69, 95% CI 0.55, 0.86, p=0.0008; figure 10).

LOS and Ventilator days: Eleven studies reported ICU LOS as a mean + standard deviation but there were no significant differences between the
groups when the data were aggregated (WMD 0.27. 95% CI -1.01, 1.55, p = 0.68, heterogeneity 12=10%) (see figure 11). When the 7 studies that
reported hospital LOS as a mean + standard deviation were aggregated, there were no significant differences between the groups (WMD -0.80, 95
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% Cl -3.66, 2.05, p = 0.58, heterogeneity 12=0%) (figure 12). The Bloos study did not report on LOS in mean and standard deviation but found a
trend towards a reduction in ICU LOS (p=0.08) and a significant reduction in hospital LOS (p=0.015) in the group supplemented with selenium. When
the 7 studies that reported ventilator days as mean + standard deviation were aggregated, there was a trend in the reduction of ventilator days in the
selenium group (WMD -2.14, 95% Cl -4.94, 0.66, p=0.13, heterogeneity 12=76%; figure 13).

Quality of Life (QOL) Outcomes: Berger 2008 and Andrews 2011 reported on QOL outcomes. Berger 2008 conducted the SF-36 questionnaire at
3 months and found a trend towards improved physical activity score in the selenium group. There was no difference between the groups for
physical limitation, physical pain and perceived health scores (Table 2). Andrews 2011 completed the SF-12 physical and mental composite scale

score and the EQ-5D instrument at 3 and 6 months with survivors and found no significant difference between groups (Table 2).

Conclusions:

1) IVIparenteral selenium supplementation (alone or in combination with other antioxidants) has no effect on mortality in critically ill patients

2) VIparenteral selenium supplementation (alone or in combination with other antioxidants) may be associated with a reduction in infectious
complications in the critically ill but if real, the treatment effect is likely small.

3) IV/parenteral selenium supplementation (alone or in combination with other antioxidants) has no effect on ICU length of stay or hospital
length of stay

4) IVIparenteral selenium supplementation (alone or in combination with other antioxidants) may be associated with a reduction in ventilator
days.

5) IViparenteral selenium supplementation (alone or in combination with other antioxidants) has no effect on the QOL of critically ill patients.

Level 1 study: if all of the following are fulfilled: concealed randomization, blinded outcome adjudication and an intention to treat analysis.

Level 2 study: If any one of the above characteristics are unfulfilled.
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Table 1. Randomized Studies Evaluating Selenium Supplementation In Critically Ill Patients

Study

Population

Methods score

Intervention

1) Kuklinski 1991

Patients with acute pancreatic

C. Random: not sure

PN + selenium supplementation (500 g /d) vs. PN without selenium

necrosis ITT: no supplementation
N=17 Blinding: no
Single-centre (4)
. Patients with SIRS and sepsis, C. Random: no IV Selenium as sodium selenite 1000 g as a bolus and then 1000pg sodium
2) Zimmerman 1997 APACHE > 15 and multiorgan ITT: yes selenite 24 hrs as a continuous infusion over 28 days vs. standard
failure score >6 Blinding: no
N=40 (6)
Single-centre
IV Copper (40.4 pmol), selenium (159 ng), zinc (406 pmol) + standard trace
3) Berger 1998 Burns > 30 % TBSA C. Random: yes elements vs. standard trace elements (Copper 20 umol, selenium 32 pg, zinc 100
N=20 ITT: yes umol) from day 0- 8, all received early EN
Single-centre Blinding: double blind
(12)
4) Angstwurm 1999 Eatients with systematic C. Random: not sure PN with high dose selenium (535 ug x 3 days, 285 g x 3 days and 155 ug x 3
inflammatory response ITT: yes days and 35 ug thereafter) vs. low dose selenium (35 pg/day for duration of study)
syndrome and sepsis from 11 Blinding: no
ICUs (10)
N=42
Single-centre
5) Porter 1999 Surgical ICU Penetrating trauma C. Random: yes 50 pg selenium IV q 6 hrs + 400 IU Vit E, 100 mg Vit. C q 8 hrs and 8 g of N-
patients with injury severity ITT: yes acetylcysteine (NAC) q 6 hrs via nasogastric or oral route, from Day 0-7 vs. none
score > 25 Blinding: no
N=18 ©)
Single-centre
6) Berger 2001 Trauma patients, surgical ICU C. Random: yes IV Selenium supplementation (500 pg/day ) vs. placebo (Selenium group
N=32 ITT: no randomized further to two groups: 500 ug Selenium alone vs. 500 ug Selenium +
Single-centre Blinding: double 150 mg o tocopherol + 13 mg  zinc) given slowly for 1 5 days after injury (All groups
©) received EN)
7) Lindner 2004 Patients with acute pancreatitis C. Random: not sure IV sodium selenite dose of 2000 pg on day 1, 1000 pg on days 2-5, and 300 pg from

admitted to the ICU

ITT: no

day 6 until discharge vs placebo (isotonic 0.9% IV NaCl solution).
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N=70 Blinding: single
Single-centre 9)
Anastwurm 2007 Septic patlients, multicentre C.Random: not sure 1000ng Selenium IV within 1 hr followed by 1000ug Selenium for 14 days vs. NaCl
8) Angstwurm 200 mixed ICUs ITT: no (0.9%) (all patients received EN or PN)
N=249 Blinding: double
Multicentre (8)
9) Berger 2007 Burns > 20 % TBSA C.Random: not sure IV 100 ml of Copper (59 pmol) + Selenium (375 pgm + zinc (574 umol) vs. NaCl
N=21 ITT: yes (0.9%) from admission for 5-15 days. Both groups were on EN.
Single-centre Blinding: no
®)
10) Forceville 2007 Septic shock patients from 7 C.Random: not sure 4000pg Selenium IV on day 1 followed by 1000g Selenium for 9 days vs. NaCl
0) Forceville 200 ICUs ITT: no (0.9%) (all patients received EN or PN)
N=60 Blinding: double
Multicentre (8)
11) Mishra 2007 Septic ICU patients C.Random: not sure 474 g Selenium IV x 3 days followed by 316 ng x 3 days, 158 ug x 3 days and 31.6
N=40 ITT: yes ug thereafter vs. 31.6 ug Selenium (all patients received EN or PN).
Single-centre Blinding: double
©
12) Berger 2008 Mixed ICU C.Random: not sure IV Selenium supplementation loading dose 540 pg/day + zinc (60 mg) + Vit C 2700
N=200 ITT: yes mg + VitB 305 mg + VitE enteral 600 mg + Vit E 12.8 mg IV for 2 days followed by
Single-centre Blinding: no half the dose of all vs. standard vitamins. (All groups received EN or PN)
(10)

13) El-Attar 2009

COPD patients
N=80
Two hospitals

C.Random: yes
ITT: yes
Blinding: yes
(12)

IV selenium as sodium selenite 100 pg/day, zinc 2 mg/day and manganese 0.4
mg/day vs. none. TE were administered during the period on mechanical ventilation

14) Gonzalez 2009

Medical/surgical ICU pts
N=68
Single-centre

C.Random: yes
ITT: yes
Blinding: double

U]

day 1 IV sodium selenite 1000ug , day 2 sodium selenite 500 ng and thereafter 200
ng during seven additional days

Vs

selenite 100 pg/d

15) Andrews 2011

Mixed ICU, multicentre

C. Random: yes

500pg selenium supplemented PN (12.5g nitrogen, 2000kcal) vs. standard PN
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N=502 ITT: yes (12.5g nitrogen, 2000kcal) initiated after ICU admission (actual median 2.6 days) for
Blinding: double blind 7 days (actual duration, mean 4.1 days).
(13)
16) Manzanares 2011 Septic or trauma patients C. Random: not sure [V Selenium supplementation loading dose 2000 ng (2 hours) on day 1 followed by

N=31
Single-centre

ITT: no (except mortality)

Blinding: single blind

1600pg/day for 10 days vs. NaCl as placebo

©)
17) Valenta et al, 2011 Patients with sepsis or SIRS C. Random: not sure IV Selenium supplementation loading dose 1000 pg on day 1 followed by 500pg/day
’ N=150 ITT: yes for 5-14 days + <75pg/day of Na-selenite added to PN. vs. NaCl + <75ug/day of Na-
Single-centre Blinding: no selenite added to PN.
®)
18) Heyland 2013 Multicenter mixed ICUs C. Random: yes 500 pg selenium via PN + 300 pg selenium, 20 mg zinc, 10 mg beta carotene, 500
N=1218 ITT: yes mg vitamin E, 1500 mg vitamin C via EN vs. placebo via PN and EN
Blinding: double
(12)
19) Woth 2014 Mixed ICU, severe septic pts w C. Random: not sure 1000-pg/30 minutes loading dose of Na selenite and 1000-pg/die treatment for a
multi-organ failure ITT: yes maximum of 14 days vs control group (not described).
N=40 Blinding: no
Single-centre (6)
. . . IV loading dose of 2000 pg of sodium selenite in 100 mL of normal saline given over
20) Chelkeba 2015 Single centre ICU pts with c Ran(.iom. yes 1 hour within the first 6 hrs of diagnosis of sepsis followed by 1500 pg of sodium
sepsis or septic shock enrolled 6 ITT: yes W . . "
: ; I selenite in 250 mL given for 12 hrs continuously for 14 days vs standard nutrition
hours after diagnosis. Blinding: no h incl EN or PN hospital .
N=54 (11) therapy (included EN or PN as per hospital best practice)
21) Bloos 2016 Multicentre Mixed ICU pts with C. Random: yes IV loading dose of 1000 ug sodium selenite followed by continuous IV of 1000 pg
severe sepsis or septic shock in ITT: yes sodium selenite daily until ICU discharge or for 21 days, whichever comes first.vs.
last 24 hrs. Blinding: double placebo (NaCl)
N=1180 (12)
; Single centre ICU patients with C. Random: no
22) Freitas 2017 high CRP receiving PN as main ITT: no Standard PN supplemented with an additional 60 micrograms (0.75 micromol) of
nutrition source. Blinding: double selenious acid vs standard PN.
N=20 (©)
23) Moghaddam 2017 Single cegt(r:esbrgin :rzauma with C. Rl?rq'dom: IV selenium [Selenase, Biosyn co., Germany] 500 ug at 100 mi normal saline for 30
>3-<12. .

(Iran)

min and then 500 pg at 100 ml normal saline during 24 h continuously for 14 days vs
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N=113 Blinding: standard care
(XX)
24) Mahmoodpoor Single centre ICU patients with The outcomes of these 2 studies are

2018a (Immunol Invest.
2019;48(2):147-159)

moderate to severe ARDS
based on the Berlin definition

noton TPN
N=40 C. Random:
25) Mahmoodpoor Single centre ICU in patients lITT.: Selenium (Selenase Pro™ 50 pg/ml, Biosyn Arzneimittel GmbH, Germany), 3000 ug
2018b (Journal of Critical who required MV for >48h with Blinding: on the first day and 1500 g on the following 9 days) (Sel+) vs normal saline
positive systemic inflammatory (XX)

Care 2018;44: 357-362)

response syndrome and
APACHE I1>15
N=99

combined in Mahmoohdpoor 2018a.

So the scoring are combined.

IV 4mg sodium selenite (Biosyn, Freiburg, Germany), then continued at 1mg/12h for
3 days and 1 mg daily for additional 6 days vs normal saline

Detailed: 3.0 mg selenium as sodium selenite in 100 mL isotonic saline as an initial
bolus during the first 3 h of mechanical ventilation (day one) followed by 1.5 mg
selenium in 100 ml isotonic saline at the same hourly interval once daily on days 2-
10 of mechanical ventilation vs 100 ml isotonic saline for the same hourly time
interval during days 2—10 along with an initial bolus of 100 ml isotonic saline during
the first 3 h of day one of mechanical ventilation

ARDS: acute respiratory distress syndrom

D5W: dextrose 5% in water
ICU: intensive care unit

COPD: chronic obstructive pulmonary disease
ITT: intention to treat; IV: intravenous

SIRS: systemic inflammatory response syndrome

C.Random: concealed randomization
N: number of patients
TBSA: total body surface area.

EN: enteral nutrition
PN: parenteral nutrition

Table 1. Randomized Studies Evaluating Selenium Supplementation In Critically Il Patients (continued)

Stud Mortality (%) Infections (%) LOS days Renal Parameters
y Experimental Control | Experimental Control Experimental Control
1) Kuklinski 1991 ICU 0/8 (0) ICU 8/9 ( 89) NR NR NR NR NR
2) Zimmerman 1997 3/20 (15) 8/20 (40) NR NR NR NR NR
Exp Control
110 (10) 010 (0) 19409 (1-4) 31411 (25) Icu Icu CRRT required
3) Berger 1998 per patient per patient 30 + 12 (10) 39 +13 (10) 0 1(13d duration)
Hospital Hospital
54 +27 (10) 66 =31 (10)
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*Excluded pts with chronic renal failure

Hospital Hospital NR NR NR NR Ex Control
4) Angstwurm 1999 7121 (33) 1121 (52) FVHD, 0=0.04
3121 9/21
Median serum creatinine
Day 0 were identical, afterwards lower in
experimental group
Day 3, p=0.034
Day 7, p=0.03
Day 14, p=0.057
0/9 (0) 0/9 (0) 5/9 (56) 8/9 (89) Icu IcU Exp Control
5) Porter 1999 22+252 358+21.9 Renal organ dysfunction (s. creatinine >2
Hospital Hospital mg/dL or need for dialysis)
31.3+234 49+30 019 29
6) Berger 2001 Selenium alone Selenium alone Selenium alone icu *Excluded pts with pre-existing renal failure
219 (22) 111(9) 519 (56) 312 Icu 86+8.1(11) Selenium  Control
8.0+ 4.0(9) Hospital Complications: renal failure
Selenium + zinc + Selenium + zinc + Hospital 64 +39 (11) 0/9 0/11
o tocopherol o tocopherol 82£78(9) Ventilator Days
0/11(0) 311(27) 5.1 +3.7 (20) 42+52(11)
Selenium + zinc +
o tocopherol
ICU
58+4.4(11)
Hospital
60 +48 (11)
Selenium groups
combined
IcU
6.1+ 3.9(20)
Hospital
68 + 60 (20)
Exp Control
7) Linder 2004 Not specified Not specified NA NA Hospital Hospital Renal Insufficiency (s. creatinine > 150 pmol)
5/32 (15.6) 3/35 (8.6) 24 (9-44) 26 (11-46) 6/32 2135
Rate of renal failure was not different between
28 day 28 day New infections New infections ICU ICU groups and not related to high selenium levels.
8) Angstwurm 2007 461116 (40) 611122 (50) (HAP) (HAP) 151+ 10 (116) 12749 (122) The need for dialysis was not different between
10/116 (9) 10/122 (8) groups
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*excluded severe renal failure (creatinine
111 (9) 1/10 (10) 21+1.0 36+ ICU ICU clearance <60 mL/min on admission)
9) Berger 2007 per patient per patient 35+27 (11) 47+ 37 (10)
*excluded end phase chronic disease — unclear if
: 28 day 28 day Superinfection*** | Superinfection*** ICU ICU this includes CKD
10) Forceville 2007 14131 (45) 13129 (45) 1131 (3) 2129(7) 21 (7-40) 18 (10-31) Exp Control
6 Month 6 Month Hospital Hospital SAE - renal failure, p=0.483
18/31 (59) 20/29 (68) 25 (7-68) 33 (11-51) 0/31 1129 (3%)
1 year 1 year Dialysis free days, p=0.303
66% 1% 37455 26+49
*excluded chronic renal failure pts
; ICU 8/18 (44) ICU 11/22 (61) 1.5+£19 18£1.6 ICU IcU Ex Control
11) Mishra 2007 Hospital Hospital per patient per patient 21.3+16.2 (18) 20.8 £21.8 (18) pcRRT, p=0.99
11/18 (61) 15/22 (68) 5/18 7122
28 day 28 day RRT free days, p=0.2
8/18 (44) 11122 (50) 83.8% 88.1%
No significant change in eGFR by day 14
in either group or any significant difference in
eGFR between the two groups (table 3). No
significant difference in plasma creatinine (table 3)
Dialysis, day 0
1% 22%
Dialysis, day 3
25% 28%
Dialysis, day 7
0% 19%
Dialysis, day 14
9% 26%
Exp Control
ICU ICU 36/102 (35) 34/98 (35) ICU IcU AKI, any grade, p=0.11
12) Berger 2008 81102 (8) 5/98 (5) 5.8+54 (102) 54457 (98) 29102 (30%) 36/98 (37%)
Hospital Hospital Hospital Hospital ARF increase 50 micromol/L, p=not significant
14/102 (14) 9/98 (11) 23 +20 (102) 26 +20 (98) 15/102 (15%) 17198 (17%)
3 month 3 month ARF increase of 90 micromol/L, p=not significant
14/102 (14) 11/98 (11) 71102 (7%) 9/98 (9%)
CVVH (6/7 had pre-existing renal failure), p=0.05
6/102 1/98
Persistent renal failure, p=not significant
41102 (4%) 7/98 (7%)
*fo eliminate confounding variables, patients with
ICU ICU VAP VAP NR NR concomitant renal disease were excluded
13) El-Attar 2009 2040 (5.6) 1140 (2.9) 5/36 (14) 7134 (21)

10
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A Hospital Hospital NR NR Hospital Hospital NR
14) Gonzalez 2009 6/34 (18) 8134 (24) 12(12-14) 17(14-20)
*excluded pts with estimated glomerular filtration
15) Andrews 2011 ICU ICU Confirmed Confirmed ICU ICU rate <10 ml/min and not receiving renal
84/251 (33) 84/251 (33) 104/251 (41) 121/251 (48) 132(IQR7.8-23.7) | 15.1(IQR8.3-28.4) | replacement therapy
6-month 6-month Hospital Hospital
107/251 (43) 114/251 (45) 29.8 (IQR 14.7- 31.2 (IQR 15.1-
52.4) 57.8)
*excluded chronic renal failure pts
ICU ICU VAP VAP ICU IcU Use of RRT
16) Manzanares 2011 3115 (20) 516 (31) 315 (20) 716 (44) 14+11 (15) 13+6 (16) 0 0
Hospital Hospital AKIl, p=0.82
5/15 (33) 716 (44) 7115 (44%) 8/16 (50%)
28-day 28-day NR NR NR NR NR
17) Valenta 2011 19175 (25) 24175 (32)
18) Heyland 2013 Hospital Hospital All All ICU IcU NR
216/617 (35) 199/601 (33) 168/617 (27) 181/601 (30) 142 +22.7 (617) 13.8 +£23.1 (601)
14-day 14-day VAP VAP Hospital Hospital
154/617 (25) 132/601 (22) 711617 (12) 95/601 (16) 31.2+£50.2 (617) 29.5+44.8 (601)
28-day 28-day
190/617 (31) 173/601 (29)
3-month 3-month
239 222
6-month 6-month
250 235
In 14 day study In 14 day study Gram negative Gram negative NR NR NR
19) Woth 2014 period period 8/21 (38) 3/19 (16)
9/21 (43) 11/19 (58) Gram positive Gram positive
3121 (14) 2119 (1)
Fungal Fungal
1/21 (5) 0/19(0)
28 day 28 day VAP VAP ICU IcU NR
20) Chelkeba 2015 9/29 (31) 10/25 (40) 16/29(55.2) 21/25 (84%) 19.7 £ 11 (29) 23.8 £13(25)
Early VAP Early VAP Hospital Hospital
15/29 (51.7) 15/25 (60%) 252 £10(29) 245+9(25)
Late VAP Late VAP
529 (17.2) 11/25 (44%)

11
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21) Bloos 2016 28 day 28 day Secondary Secondary ICU ICU No renal dysfunction (n=497)
152/543 (28) 137/546 (25) infections, Day 14 | infections, Day 14 11 (5-22) 12 (6-24) OR 1.3 (0.8;2.1), p=0.337
90 day 90 day 243/543 (44.7%) 269/546 (49.3%) Hospital Hospital Subgroup: AND no post-baseline dialysis (n=427)
198/543 (38) 201/546 (38) Secondary Secondary 26 (16-42) 29 (17-50) OR 1.3(0.7;2.1), p=0.463
infections, Day 21 infections, Day 21 Subgroup: AND post-baseline dialysis (n=67)
319/543 (58.8%) 323/546 (59.2%) OR 1.3 (0.4; 3.9), p=0.652
Renal dysfunction (n=458)
OR 1.0 (0.7; 1.5), p=0.925
Subgroup: AND no post-baseline dialysis (n=212)
OR 1.2 (0.6; 2.3), p=0.584
Subgroup: AND post-baseline dialysis (n=235)
OR 0.9 (0.5; 1.5), p=0.562
RRT Free days
Exp/PCT Exp/NoPCT ctrl/PCT ctrl/NoPCT
8(3-17) 8(3-17) 7(3-18)  7(3-16)
; 14 day 14 day NR NR NR NR NR
22) Freitas 2017 18 312
23) Moghaddam 2017 Not specified Not specified MV duration MV duration Drug-induced side-effect: 1 nausea, 3 facial
(Iran) 9/57 (15.8) 11/56 (19.6) NR NR 8.44+8.09 (57) 9.30+11.20 (56) flushing
ICU IcU
14.5118.01 15.91+£13.94
Hospital Hospital
19.40+8.76 20.04+13.14
24) Mahmoodpoor Hospital Hospital NR NR MV duration MV duration
2018a (Immunol Invest 11/67 (16.4) 16/72 (22.2) 13.246.7 (67) 14.946.9 (72)
) ) ' Hospital Hospital
2019;48(2):147-159) 16.6£7.8 (67) 185£7.7 (72)
25) Mahmoodpoor VAP VAP No significant adverse event
2018b (Journal of Critical 94T (19.1) 14152 269)
Care 2018;44: 357-362)

COPD: chronic obstructive pulmonary disease

HAP: hospital acquired pneumonia

NR: non reported

SIRS: systemic inflammatory response syndrome

C.Random: concealed randomization

ICU: intensive care unit
PN: parenteral nutrition
TBSA: total body surface area

EN: enteral nutrition
ITT: intent to treat
Hosp: hospital

NA: non attribuible
IV: intravenous

VAP: ventilator associated pneumonia

12
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Table 2. Quality of Life (QOL) Outcomes

Study

QOL Outcomes

12) Berger 2008

AOX Control
Short Form (SF) 36-item health survey
Physical Activity Score
242+49 22.8 +5.7,p=0.14
Physical Limitation
58+14 5.5+ 1.5, p=NS
Physical Pain
89+24 9.0 _2.7,p=NS
Perceived Health
189+45 19.2+4.1,p=NS

15) Andrews 2011

Gln
35.2+9.8 (49)
35.9+9.3 (45)
420 +11.8 (49)
434 +11.9 (45)
047 +0.41 (52)

0.53 +0.35 (49)

GIn+Se Se
SF-12 PCS at 3 months
33.3+11.1(50) 33.9+9.8(52)
SF-12 PCS at 6 months
35.9+10.9 (43) 36.3+10.0 (46)
SF-12 MCS at 3 months
40.3 +12.0 (50) 41.9+11.9(52)
SF-12 MCS at 6 months
44.8 +11.9 (43) 44.1+11.6 (46)
EQ-5D at 3 months
0.51 +0.35 (52) 0.49 +0.35 (55)
EQ-5D at 6 months
0.60 +0.30 (51) 0.53+0.33 (47)

Neither
36.6 +11.6 (59)
39.9+10.5(53)
42.2 +12.2 (59)
43.3+12.1(53)
0.56 +0.34 (61

0.63 + 0.28 (55)

NS: not significant

www.criticalcarenutrition.com
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Figure 1. Mortality (including Kuklinski)

www.criticalcarenutrition.com

Selenium Control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% Cl
kuklinski 1] a a £] 0.1% 0.07[0.00,0.98] 1991 +
Zimmerman 3 20 a 20 0.6% 038012, 1.21] 1997 r
Berger 1993 1 10 1] 10 0.1% 3.00[0.14, 65.90] 1998
Angsteurm 1999 7 iy 11 iy 1.6% 064 [0.31,1.32] 1994 I
Forter 1] 9 1] 9 Mot estimable 1999
Berger 2001 2 20 1 11 0.2% 1.10[0.11,10.81] 20071
Farceville 14 M 13 24 27% 1.01[0.58,1.76] 2007 B
Mishra 11 18 14 22 3.9% 0.901[0.56,1.43] 2007 B
Berger 2007 1 11 1 10 0.1% 091 [0.07, 12.69] 2007
Angstwurm 2007 46 1186 A1 122 10.3% 0.79[0.60,1.06] 2007 ]
Berger 2008 14 102 g a3 1.4% 1.49[0.68, 3.29] 2008 e
hontoya G 34 a 34 0.9% 074029, 1.93] 20049 . E—
El-Attar 2 40 1 40 0.2% 200019, 21.18] 20049
Manzanares 3 14 ] 16 0.5% 0.64[0.18, 2.22] 2011 —
Yalenta 14 Ta 24 Ta 33% 0.791[0.48,1.32] 2011 T
Andrews g4 241 g4 281 1349% 1.00[0.78,1.28] 2011 -+
Heyland M6 B17 199 BO1 34.6% 1.06[0.90,1.24] 2013 L
Woth ] iy 11 14 2.2% 0.740.40,1.38] 2014 .
Chelkeba £ 24 10 28 1.6% 0.781[0.38,1.60] 2014 71
Bloos 162 543 137 846 21.6% 1.121[0.92,1.36] 2016 o
Freitas 1 g 3 12 0.2% 0.50[0.06, 4.00] 2017
Total (95% CI) 1999 1980 100.0% 0.98 [0.90, 1.08]
Total events G600 609
Heterogeneity: Tau®=0.00; Chi*=17.586, df=19 (P =0.55); F= 0% T 0 s Py

Testfor overall effect Z=0.40 (F = 0.69)

Favours experimental

Favours control
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Figure 2. Mortality (excluding Kuklinski)

Selenium Control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% CI
Zimmerman 3 20 a 20 0.6% 0.38[0.12,1.21] 1997
Berger 1948 1 10 1] 10 0.1% 300014, 65580] 1993 +
Angstwurm 1999 T 21 11 21 1.6% 0.64[0.31,1.32] 1999 R
Farter 1] ] 1] 4 Mot estimahle 1999
Berger 2001 2 20 1 11 0.2% 10011, 10.81] 2001 *
Mishra 11 18 14 22 38% 090056, 1.43] 2007 T
Angstwurm 2007 a6 116 61 122 10.4% 078 [0.60, 1.06] 2007 -
Berger 2007 1 11 1 10 0.1% 0.91 [0.07,12.69] 2007 4 +
Farceville 14 31 13 29 27% 1.01 [0.58, 1.76] 2007 B E—
Berger 2008 14 102 ] 93 1.4% 1.49[0.68, 3.29] 2003 ]
El-Attar 2 40 1 40 0.2% 200018, 21.18] 2009 *
hontoya 3] 34 a 34 0.8% 0.75[0.29, 1.83] 2009
Andrews 84 291 84 281 13.89% 1.00[0.78,1.28] 2011 -
Manzanares 3 14 ] 16 0.5% 064 [0.18, 2.22] 2011
Yalenta 19 A 24 i) 33% 0.79[0.48, 1.32] 2011 1
Hevland 26 B17 199 601 346% 1.06[0.90,1.24] 2013 .
Woth ] 21 11 19 22% 0.74[0.40,1.38] 2014 -1
Chelkeha ] 29 10 28 1.6% 0.78[0.38, 1.60] 2014 -1
Bloos 1482 543 137 4846 21.6% 1.12[0.82,1.36] 2016 =
Freitas 1 a 3 12 0.2% 0.50[0.06, 4.00] 2017 4
Total (95% CI) 1991 1971 100.0% 0.98 [0.90, 1.08] L ]
Total events GO0 601
Heterogeneity: TauF=0.00; Chi*=13.74, df=18{F =075 F=0% 'IZI_1 sz IZITE ﬁ é 1|:|'

Testfor overall efect £=0.33 (F =0.74) Favours selenium  Favours control
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Figure 3 SUBGROUP ANALYSES: MORTALITY: PN selenium monotherapy vs combined

www.criticalcarenutrition.com

Selenium Control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% Cl
4.3.1 PN Selenium Monotherapy
kuklinzki i ] a ] 01% 0.07 [0.00, 0.93] 1991 +
Zimmerman 3 20 g 20 0.6% 0.38[012,1.21] 1997 I~
Angstwurm 1999 7 21 11 21 1.6% 064 [0.31,1.32] 1994 E—
Berger 2001 2 g 1 11 0.2% 244 [0.26, 22.80] 2001
Mishra 11 18 15 22 3.9% 0.90[0.56, 1.43] 2007 T
Farceyille 14 Kh| 13 24 2.7% 1.01 [0.88,1.76] 2007 I
Angsteurm 2007 46 116 B 122 10.3% 0.79[0.60,1.06 2007 ]
Mantoya G 34 a 34 0.9% 0.759[0.29 193] 20049 S —
Manzanares 3 15 4] 16 0.5% 064 [018, 222 2011 —
Yalenta 14 Th 24 Th 3.3% 0.79[0.48 132 2011 1
Andrews a4 251 a4 281 1349% 1.00[0.78,1.28] 2011 -+
Wifoth 9 21 11 14 2.2% 074040, 1.38) 2014 T
Chelkeha g 28 10 25 1 6% 0.78[0.38, 1600 2014 B
Bloos 162  A43 137 Ad6 21 6% 112092, 136 2016 ol
Freitas 1 ] 3 12 0.2% 050006, 4000 2017
Subtotal {95% CI) 11949 1212 63.7% 0.92 [0.81, 1.04] [ |
Total events 36A 3484
Heterogeneity: Tau®=0.00; Chi*=14.65, df=14 (P=0.40), F= 4%
Testfor overall effect £=1.30(F =019
4,3.2 PN Selenium Combined
Berger 14998 1 10 1] 10 0.1% 2.00[0.14, 65.90] 19498
Farter 0 g 1] g Mot estimahble 1999
Berger 2007 1 11 1 10 0.1% 0.91[0.07,12.69] 2007
Berger 2008 14 102 g a8 1.4% 1.49[068, 3.29] 2008 I
El-Attar 2 40 1 40 0.2% 2.00[019, 21.18] 2008
Heyland ME BT 189 601 34 6% 1.06[0.90,1.24] 2013 :
Subtotal (95% CI) 789 768  36.3% 1.08 [0.92, 1.25]
Total events 234 210
Heterogeneity: Tau®=0.00; Chi®=1.43, df=4 (P =0.84); F= 0%
Testfor overall effect Z=094 (P =0.35)
Total (95% CI) 1088 1980 100.0% 0.98 [0.90, 1.08]
Total events 600 G049
Heterogeneity: Tau®=0.00; Chi*=18.19, df=19 (P =051) F=0% 'IZI.D1 Df1 1'|Z| 1E|D'

Testfor overall effect Z=037 (F=0.71)
Testfor subgroup differences: Chi*= 240, df=1 (P=012), F=58.4%

Favours experimental

Favours control
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Figure 4 SUBGROUP ANALYSES: MORTALITY: PN Selenium loading dose vs no loading dose:

Selenium Control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% Cl
4.4.1 PN Selenium loading dose
Zimrmerman 3 20 8 20 0.6% 038012 1.21] 19497 r
Angstwurm 2007 46 116 B1 122 10.3% 0.79 [0.60, 1.06] 2007 T
Eerger 2008 14 102 ] a8 1.4% 1.49[068, 3.24] 2008 b —
Mantoya G 34 a8 34 0.9% 0.75[0.29 1.93] 2009 T
Manzanares 3 15 5 16 0.5% 064 [018 222 2011 —
Yalenta 19 78 24 Ta 33% 073048 1.32] 2011 T
Woth q 21 11 18 2.2% 074040 1.38] 2014 -1
Chelkeha g 29 10 25 1.6% 078 [0.38 1.60] 2015 T
Elnos 152 543 137 546 21.6% 112([092 1.36] 2016 -
Subtotal (95% CI) 955 955 42.4% 0.90 [0.75, 1.08] L
Total events 261 273
Heterogeneity: Tau®=0.01; Chi*=980 df=8{FP=028); F=18%
Testfor overall effect Z=111 (F=0.27)
4.4.2 PN selenium no loading dose
Kuklinski 1] g 8 ] 0.1% 0.07[0.00, 098 1991 4
Eerger 1998 1 10 ] 10 0.1% 3000014, 6590] 1938
Forter 1} q a q Mot estimable 19949
Angstaurm 1999 7 21 11 21 1.6% 064 [0.31,1.32] 19499 T
Eerger 2001 2 20 1 11 0.2% 1100011, 10.81] 2001
Forceville 14 3 13 28 27% 1.01 [0.58,1.76] 2007 -
Mishra 11 18 15 22 3.9% 0.90[0.56 1.43] 2007 T
Eerger 2007 1 11 1 10 0.1% 0.91 [0.07,12.69] 2007
El-Attar 2 40 1 40 0.2% 2000019 21.18] 2009
Andrews 84 251 84 251 139% 1.00([07F8 1.28] 2011 -+
Heyland 216 B17 1899 B01 34.6% 1.06[0.90,1.24] 2013 T
Freitas 1 g 3 12 0.2% 0Aa0([006 4000 2017
Subtotal (95% CI) 1044 1025 57.6% 1.01 [0.89, 1.14]
Total events 3349 336
Heterogeneity: Tau®=0.00; Chi*=7.34 df=10(P = 0.69); F= 0%
Testfor overall effect Z=0.16 (F=0.88)
Total {95% CI) 1999 1980 100.0% 0.98 [0.90, 1.08]
Total events goo B0Y
Heterageneity, Tau®= 0.00; Chi®= 1786, df=19 (F=0.59); F= 0% o o 10 100

Test for overall effect: Z=0.40 (F = 0.69)

Testfor subgroup differences: Chit=1.03, df=1 {P=031, F=33%

Favours experimental

Favours control

www.criticalcarenutrition.com
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Figure 5. SUBGROUP ANALYSES: MORTALITY: PN Selenium high dose vs low dose

www.criticalcarenutrition.com

Selenium Control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% Cl
4.4.1 PN Selenium loading dose
Zimmerman 3 20 g 20 0.6% 0.38[012,1.21] 1997 r
Angsteurm 2007 46 116 B 122 10.3% 0.79[0.60,1.06 2007 ]
Berger 2008 14 102 g a8 1.4% 1.49[068, 3.29] 2008 I
Mantoya 5 34 g 34 0.9% 0.759[0.249, 193] 20049 . —
Manzanares 3 15 5 16 0.5% 064 [018, 2220 2011 —
Yalenta 19 Ta 24 Ta 3.3% 0.79[0.48, 1.32] 2011 I
Wyath g iy 11 18 2% 0.74[040, 138 2014 1
Chelkeha q 28 10 25 1.6% 0.78[0.38, 1600 2014 1
Bloos 152 543 137 946 21.6% 1.12[0492, 1.36] 2014 ™
Subtotal (95% CI) 955 955 42.4% 0.90 [0.75, 1.08] L
Total events 261 273
Heterogeneity: Tau®=0.01; Chi®*= 980, df=8 (P=0.28); F=18%
Testfor overall effect Z=111 (P =0.27)
4.4.2 PN selenium no loading dose
kuklinzki 1] g g ] 0.1% 0.07 [0.00, 0.98] 1991 4
Berger 1998 1 10 i 10 01% 300[0.14, 55.90] 1998
Farter 0 g 0 g Mot estimahble 1999
Angstwurm 1999 7 21 11 21 1.6% 064 [0.31,1.32] 1994 E—
Berger 2001 2 20 1 11 0.2% 11000.11,10.81] 200
Farceyille 14 Kh| 13 24 2.7% 1.01 [0.88,1.76] 2007 I
Mishra 11 18 15 22 3.9% 0.90[0.456, 1.43) 2007 B
Berger 2007 1 11 1 10 01% 0.91 [0.07, 1269 2007
El-Attar 2 40 1 40 0.2% 2.00[019, 21.18] 2008
Andrews a4 251 a4 281 1349% 1.00[0.78,1.28] 2011 -+
Heyland 216 B17 199 601 346% 1.06 [0.90,1.24] 2013 T
Freitas 1 a8 3 12 0.2% 0&0[0.06, 4000 2017
Subtotal (95% CI) 1044 1025 57.6% 1.01 [0.89, 1.14] $
Total events 334 336
Heterogeneity: Tau®=0.00; Chif=7.34, dfi=10(P = 0.69); F= 0%
Testfor overall effect £Z=016 (F =0.88)
Total (95% CI) 19949 1920 100.0% 0.98 [0.90, 1.08] L
Total events 600 a04
Heterogeneity: Tau®=0.00; Chi*=17.56, df=19 (P =055), F=0% 'IZI.D1 Df1 1'|Z| 1E|D'

Testfor overall effect £=040(F = 0.69)

Testfoar subgroup differences: Chi*=1.03, df=1 (P=031), F=33%

Favours experimental

Favours control
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Figure 6. Infections

Selenium Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% ClI
Forter ] ] a ] 1.5% DE3[0.33,1.17] 194949 A —
Berger 2001 a 20 3 11 0.5% 1.47[0.49, 4427 20M
Angstwurm 2007 10 116 10 122 0.8% 1.05[0.45, 243 2007 N A—
Berger 2008 36 102 34 Ga 4.0% 1.02[0.70,1.48] 2008 T
El-Attar ] 36 7 34 0.5% 067 [0.24,1.82] 20049
Andrews 104 251 121 281 15.21% 086 [0.71,1.04] 2011 -
Manzanares 3 14 7 16 0.4% n46[0.14,1.458) 2011
Heyland 168 617 181  BO01 18.3% 0.90[0.ye, 1.08 2013 =
Bloos e 543 323 546 ABT% 0.99[0.90, 1100 2016
Total {95% CI) 1709 1688 100.0% 0.95[0.88,1.02]
Total events Baa G994

?et?;ngenem.fl:lT?ru t:-gij?;fzhlpz—ﬁﬁﬁfé df=8{F=058),F=0% "1 07 05 i : : 10
estior overall effect 2=1.42 (F = 0.16) Favours selenium  Favours control
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Figure 7 SUBGROUP ANALYSES: INFECTIONS: PN selenium monotherapy vs combined
Risk Ratio

Selenium Control

Risk Ratio

www.criticalcarenutrition.com

Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% Cl
4.9.1 PN selenium monotherapy

Berger 2001 A ] 3 11 05% 2.04 [0.E6, 6.29] 2001 —
Angstwurm 2007 1m 116 1m0 122 08% 1.05[0.45 2.43] 2007 T
Manzanares 3 14 7 16 0.4% 046 [0.14,1.45] 2011 —
Andrews 104 251 121 281 152% 0.86 [0.71,1.04] 2011 -
Bloos M8 543 323 546 538% 0.99[080,1.10] 2016 =
Subtotal (95% Cl) 934 946 T75.6% 0.95 [0.82, 1.09]

Total events 441 464

Heterogeneity: Tauw*=0.01; Chi*=5.04, df=4 (P=0.28); F=21%

Test for overall effect: Z=0.74 (P = 0.46)

4.9.2 PN selenium combined

FPaorter g | a | 148% 063 [0.33,1.17] 15899 -
Berger 2008 36 102 34 498 4 0% 1.02([0.70,1.48] 2008 -1
El-Attar A 36 T 34 05% 067 [0.24,1.92] 2009 —
Heyland 168 617 181 B01 183% 090076, 1.08] 2013 -
Subtotal (95% Cl) 764 742 24.4% 0.90 [0.77, 1.05] L
Total events 214 230

Heterageneity: Tau®= 0.00; Chi*= 2.00, df= 3 (P =0.87); F= 0%

Test for overall effect: Z=1.40(F = 0.16)

Total (95% CI) 1698 1688 100.0% 0.95 [0.88, 1.02] 4
Total events 655 694

Heterageneity: Tau®= 0.00; Chi*=7.72, df= 8 (P = 0.4E); F= 0% o 01 10 oo

Test for overall effect: £=1.38(F=017)
Test for subgroup differences: Chit=0.28, df=1 (P =059}, F=0%

Favours experimental

Favours control
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Figure 8 SUBGROUP ANALYSES: INFECTIONS PN Selenium loading dose vs no loading dose

Selenium Control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% Cl
4,10.1 PN selenium loading dose
Angstwurm 2007 10 116 1m 122 0.8% 1.05[0.45, 2.43) 2007 .
Berger 2008 3B 102 34 Ga 4.0% 1.02[0.70,1.48) 2008 -1
Manzanares 3 14 7 16 0.4% 0.46[0.14,1.45 2011 —
Bloos IMe 543 323 A4 58T% 0.99[0.90,1.10] 2016 |
Subtotal (95% Cl) TG 782 64.0% 0.99 [0.90, 1.09] L
Total events 363 T4

Heterogeneity: Tau®=0.00; Chi*=1.77, df= 3 (F=062), F=0%
Testfor overall effect £=0.21 (P=0.84)

4,10.2 PN selenium no loading dose

FPorter A 4 a 4 1.8% NE3[0.33,1.17] 1999 —
Berger 2001 a 20 3 11 0.5% 1.47[0.45, 442 2001 T
El-Attar A K15 7 34 0.5% 06T [0.24,1.92] 2009 1
Andrews 104 251 121 281 1582% 086 [0.71,1.04] 2011 Bl
Heyland 168 B17 181 601 18.3% 0.80[0.ye, 1.08 2013 -
Subtotal (95% CI) 933 906  36.0% 0.87 [0.77, 0.99] L

Total events 290 320

Heterogeneity: Tau®=0.00; Chi®= 2.36, df =4 (P=067), F=0%
Testfor overall effect £=2.09 (P=0.04)

Total (95% CI) 1709 1688 100.0% 0.95[0.88, 1.02] L

Total events Baa G994

?et?;ngenem.fl:lT?ru t:-gij?;fzhlpz—ﬁﬁﬁfé dfi=8(FP =059 F=0% 'EI.IZI1 III!1 1'IZI 1IZIIZI'
estior overall effect 2=1.42 (P = 0.18) Favours experimental Favours control

Test for subgroup differences: Chi®= 2,40, df=1 (P=012), F=53.3%
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Figure 9 SUBGROUP ANALYSES: INFECTIONS PN Selenium high dose vs low dose

www.criticalcarenutrition.com

Selenium Control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% ClI
4.11.1 PH selenium high dose
Angstwurm 2007 1m0 116 1m 122 0.8% 1.05([0.45, 2.43] 2007 T
Marnzanares 3 14 T 16 0.4% 046 [0.14,1.458) 2011 —
Heyland 168  B17 181 B01 18.3% 0.90([0.76, 1.08) 2013 -
Bloos 319 543 323 548 5BT% 099 [090,1.100 2016 [ |
Subtotal (95% CI} 1291 1285 T8.3% 0.97 [0.89, 1.05] L
Total events a00 a1
Heterogeneity: Tau®=0.00; Chi®= 2.86, df= 3 (F = 0.46); F=0%
Test for overall effect: Z=0.74 {F = 0.46)
4.11.2 PH selenium dose =500 micrograms
Porter 4 q a q 1.5% 063[0.33,1.17] 1999 .
Berger 2001 a 20 3 11 0.5% 1.47[0.48, 442 2001 N I —
Berger 2008 3E 102 34 93 4.0% 1.02([0.70,1.48) 2008 -1
El-Attar A 3 T 34 0.5% 06T [0.24,1.92] 2009 1
Subtotal (95% CI) 167 152 6.5% 0.91 [0.67,1.22] <
Total events a4 a2
Heterogeneity: Tau®= 0.00; Chi*= 2.82, df=3(P=042);, F= 0%
Testfor overall effect £= 065 (F=041)
4.11.3 PH selenium low dose
Andrews 104 291 121 281 15.2% 086 [0.71,1.04] 2011 Bl
Subtotal (95% CI} 251 251 15.2% 0.86 [0.71, 1.04] L
Total events 104 1
Heterogeneity: Mot applicahle
Testfor overall effect Z=152{F =013}
Total (95% Cl) 1709 1688 100.0% 0.95 [0.88, 1.02] 4
Total events Bag 94
Heterogeneity: Tau®= 0.00; Chi*= 6.5, df= 8 (P =0.58);, F= 0% o 0 10 oo

Testfor overall effect =142 (F=016()
Test for subaroup differences: Chi*=1.28, df=2 (P=053. F=0%

Favours experimental Favours control
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Figure 10. Ventilator Associated Pneumonia

Selenium Control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% Cl
El-Attar ] 36 7 a4 4.3% 067 [0.24,1.92] 2009 —
Manzanares K] 15 ¥ 16 3.5% 0.461[0.14,1.48] 2011 —
Heyland BT 95  BO1 &Y% 073055 097 2013 s 3
Chelkeba 16 24 21 25 35% 066 [0.45, 093] 2015 ——
Total {95% CI) 697 676 100.0% 0.69 [0.55, 0.86] L 3
Total events 95 130
Heterogeneity: Tau®=0.00; Chif=0.71,df =3 (P =087}, F=0% 'IZI.IZH Elf1 1'IZI 1I:|I:|'

Testfor overall effect: 2= 3.36 (F = 0.0008) Favours [experimental] Fawvours [control]

Figure 11.1CU LOS

Selenium Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean S0 Total Weight IV, Random, 95% Cl Year IV, Random, 95% Cl
Berger 1998 a0 12 10 34 13 10 1.3% -9.00[-19.97,1.97] 1993 *
Porter 22 252 g 358 214 g 0.3% -13.80[35.61,8.01] 1999 4
Berger 2001 g1 3.9 20 8.6 a1 11 5.9% -2.50 [-7.88, 2.58) 2001
Angstwurm 2007 1481 10 116 12.7 9 122 214% 240[-0.02, 482 2007 —'—
Mishra 1.3 16.2 18 20.8 218 22 1.2% 080 [11.29,12.29) 2007 4 *
Berger 2007 L] 27 11 47 ar 10 0.2% -12.00[39.94, 15.04] 2007 + *
Berger 2008 5.8 a4 102 5.4 a7 98 393% 040[F1.14,1.894] 2008 —
Manzanares 14 11 14 13 f 16 40% 1.00 [-5.30, 7.300 2011
Heyland 142 227 BT 13.8 231 BO01 19.5% 040247, 287 2013 B e —
Winth 11.9 1283047 20 1277778 9.77124 18 31% -0.88 [8.08,6.33] 2014
Chelkeba 187 11 29 238 13 25 38% -4 101088, 2.38] 2015 *
Total {95% CI) Q67 942 100.0% 0.27 [-1.01, 1.55] ?

Heterogeneity, Tau®= 047, Chi®=11.08, df =10 (P =0.38); F=10% f ! I 1
Testfi Il effect Z=0.42 (P = .68 -10 -5 0 5 10
estfor overall effect 2= 0.42 (P = 0.68) Favours selenium Favours control
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Figure 12. Hospital LOS
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Selenium Control Mean Difference Mean Difference

Study or Subgroup  Mean 5D Total Mean S0 Total Weight IV, Random, 95% Cl Year IV, Random, 95% ClI
Berger 19498 a4 7 10 6 K| 10 1.3% -1200[-37.48,13.48) 19498 + *
Porer 3.3 234 g 49 30 g 1.3% 7704256 716 1999 4
Berger 2001 68 G0 20 G4 34 11 0.7% 4003097, 38.97] 2001 * *
Berger 2008 23 200 102 26 20 g8 26.5% -3.00[-8.54, 2.54] 2008 &
Heyland .2 5002 B17 295 448 B01  2806% 1.70[-3.64, 7.04] 2013 &
Woth 2275 15.03986 20 26.33333 13.301492 18 10.0% -1EB 12,50 5.43] 2014 4 =
Chelkeha 252 10 24 245 g 28 NI% 070437 877 2015 =
Total {85% Cl) 807 772 100.0% -0.80 [-3.66, 2.05] *—
Heterogeneity: Tau® = 0.00; Chi*= 474, df= 6 {F = 0.58); F= 0% f { 1 | !

- B -10 -5 a ] 10
Testfor overall effect 2= 0.55 (P = 0.58) Favours selenium Favours control

Figure 13. Ventilator Days
Selenium Control Mean Difference Mean Difference

Study or Subgroup Mean 5D Total Mean 5D Total Weight IV, Random, 95% Cl Year IV, Random, 95% Cl
Berger 'a8 4 10 10 12 9 10 T.a3%  -3.00[11.34,524] 1992 T
Berger 2001 a1 ar 20 42 a2 11 156% 090257, 4.37] 20M T
Berger 2007 7.6 G 11 126 G 10 121% -500[F10.14,014] 2007 ]
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