Supplementary Table

Table S1. Studies comparing the vasoactive medications used in neonates

Compared
medications

First author (year)
[Ref.] / design

Population

Main results

Authors’ conclusions

DOP vs. PL
(D/W)

DOP vs. PL
(plasma protein
fraction)

DOP vs. DOB

DOP vs. DOB

DOP vs. DOB

DOP vs. DOB

DOP vs. DOB

DOP vs. DOB

Treatments
evaluated:
DOP, DOB,
EPI, NE, MIL,
AVP, LEVO,
corticosteroids,
and volume
therapy.

DiSessa et al. (1981)
[1]/RCT to compared
DOP vs. PL.

Gilli et al. (1993) [2]/
RCT

Roze et al. (1993) [3]/
RCT

Klarr et al. (1994) [4]
/RCT

Osborn et al. (2002)
short-term study [5]

& Osborn et al. (2007)
follow up at 3 Year [6]
/RCT

Lasky et al. (2011) [7]
/ multicenter
retrospective cohort
study.

Filippi et al. (2007) [8]
/ non-blind RCT

Subhedar et al. (2003)
[9]/ Cochrane review
of 5 RCTs.

Sarafidis et al. (2022)
[10] / Systematic
review and pairwise
meta-analysis.

14 severely
asphyxiated term
neonates (7 in each
group)

39 hypotensive
VLBWI aged <24 h
of NICU admission

20 hypotensive
neonates (GA< 32
wks) in the first
postnatal days.

63 hypotensive
neonates (GA <35
wks) in the first 24

hours of life.

42 neonates (GA<30
wks) with low SVC
flow within 24 hours
after birth. DOP-Gr n=
20, DOB-Gr n= 22.

287 LBWI < 1 mo of
age. DOP alone, n
194; DOB alone,
n=14; both DOP &
DOB, n=79.

35 hypotensive
VLBWI (Birth weight
<1500 g). DOP-Gr
n=18; DOB-Gr n=17.

209 infants (GA 23-36
wks) treated with
inotropes at < 28 days
postnatal age; n= 104
and 105 in DOP and
DOB Gr, respectively.

19 studies in 758
hypotensive term and
preterm neonates
receiving anti-
hypotensive
treatments.

AP increased and caECHO
indices improved only in the
DOP-GR.

Response rate was higher in
DOP-Gr (89%) vs. PL-Gr
(45%) (p <0.009)

AP increased at a DOB dose
of 20 mcg/kg/min and DOP
dose of 12 meg/kg/min. The
LVO increased (+21%) with
DOB and decreased with
DOP (-14%).

DOP at <10 more effectively
increased AP than DOB
(successful rate 100% vs.
84%).

DOP induced a greater
increase in AP; DOB induced
higher increase in SVC flow;

no difference in mortality,
morbidity, and combined

death and disability at 3

years.

In-hospital mortality: 18.2%
vs. 20% vs. 46.4%,
respectively (P =0.004).

The dosage to normalize AP
was sign. Higher for DOB.
DOP, but not DOB, was
assoc. with suppression of
TSH, T4, and prolactin.

DOP was more effective in
treating systemic AH. No dif.
In neonatal mortality and
short-term clinical outcomes.

DOP was almost 3 times
more effective than DOB and
10 — 23 times more effective
than volume/PL in
normalizing AP.

Low doses of DOP raise AP
and improve cardiac function
in asphyxiated neonates.

DOP treatment should be
used earlier in hypotensive
neonates.

DOP increased and
maintained AP more
efficiently than DOB, while
only DOB increased the
LVO.

DOP is more effective than
DOB for the early treatment
of AH.

Compared to DOP, DOB was
more efficient in increasing
blood flow, but less efficient
in increasing AP. No dif. In in
long-term outcome.

No dif. In mortality between
DOP and DOB. Treatment
with DOP alone was more

common.

DOP is more effective than
DOB in increasing systemic
AP. DOP reduces transiently

levels of TSH, T4, and
prolactin.

DOP was more effective than
DOB for short-term
treatment. The long-term
effect on ND is unknown.

DOP more effectively
increased AP than DOB. The
low number of RCTs
concerning other agents did
not allow any firm conclusion
to be reached.




Compared First author (year) Population Main results Authors’ conclusions
medications [Ref.] / design

DOP vs. EPI Pellicer et al. (2005) 59 hypotensive AP increased in comparable Both medications induced
[11]/RCT to explore neonates (GA <32 proportion of the DOP and comparable (a) increases in
the effects of DOP vs.  wks) aged 2-16 h: 32 EPI groups. No dif. In AP, BP, cerebral oxygenation, and

EPI on brain in EPI-Gr and 27 in cerebral oxygenation and CBF; and (b) response rate
hemodynamics DOP-Gr. CBF. The EPI Gr had higher and need for rescue therapy.
HR, blood glucose, and need
for insulin.
DOP vs. EPI Valverde et al. (2006) 60 hypotensive LBWI ~ No sign. Dif. In AP increase =~ Low/moderate-dose of EPI is
[12] /RCT to compare (GA <32wks) <24 and treatment failure or need  as effective as low/moderate-
the effects of hoL. 2 Grs: DOP-Gr for rescue therapy. EPI-Gr dose of DOP for the treatment
low/moderate-dose n=28; EPI-Gr n=32. had higher HR, blood lactate of AH in LBWI, but it is
DOP vs. EPI on AP, and glycose, lower base associated with more adverse
clinical outcomes, and excess and increased need for effects.
adverse effects. insulin.

DOP vs. EPI Pellicer et al. (2009) 130 LBWI (GA No sign. Dif. Between DOP Cautious use of CV support
[13]/RCT exploring <32wks) <24 hoL. and EPI in the rates of for early systemic AH in
the effect of DOP vs.  Hypotensive (TGr) n= combined adverse outcome LBWI seems to be safe.
EPI for early AH on 60 (28 in DOP-Gr & (death or CP or severe NDI)

ND. 32 in EPI-Gr);
normotensive (CGr)
n=70.
DOP vs. NE Nissimov et al. (2023) 156 neonates (<35 NE was associated with NE may be more effective
[14] / retrospective weeks PMA) with lower mortality and than DOP for management of
study to compare the sepsis or NEC treated decreased neurologic injury sepsis-related hypotension
clinical effectiveness with DOP (n=113) or and occurrence of among preterm infants.
of DOP vs. NE as NE (n=43) as primary NEC/sepsis among the
first-line therapy for therapy for survivors.
sepsis-related hypotension.
hypotension.
DOP vs. AVP Rios et al. (2015) [15] Hypotensive ELBWI AP increased by 90% in both ~ AVP in ELBW infants as the
/RCT. (GA <30 wks) during Grs. Compared to DOP-Gr, initial agent for early
the first 24 hours after the AVP-Gr received fewer hypotension appeared to be
AIM: To evalu.at.e. birth. 2 Grs: DOP-Gr  doses of surfactant, had lower safe.
AVPvs D.OP as initial (n=10) and AVP-Gr PaCO2, and were not
thf.:rapy mn ELB.'WI (n=10) tachycardic
with hypotension.
DOP vs. Bourchier and Weston 40 hypotensive Successful treatment: Both DOP and hydrocortisone
Hydrocortisone (1997) [16]/RCT VLBV.VI. (GA 27 w}(s~) hydrocortisone 81% vs. DOP are effectlye tr.eatments for
comparing the efficacy requiring inotropic 0 ] linical hypotension in VLBWI.
between support within 24 100%. No dif. In any clinica
hydrocortisone and hours of birth. 2 Grs: outcome.
DOP for treatment of .
AH. Hydrocortisone-Gr
(n=21) and DOP-Gr
(n=19).
DOB vs. PL Bravo et al. (2015 & 127 infants (GA <31 SVC flow increased in the There was a tendency toward
2021) [17,18]/ RCT wks); 28 with low entire cohort and 26/28 of improved short-term clinical
exploratory short-term SVC flow and 98 randomized infants. No dif. and biochemical data in
outcome & long-term normal SVC flow, In AP and other clinical and infants with low SVC flow
studies / AIM: To within the first 24 biochemical parameters. The treated with DOB.
evaluate the hours after birth. The DOB-Gr showed higher HR . .
effectiveness of DOB low flow Gr was and improved base excess. No dif. In the cpmbmed
vs. PL for treating randomly assigned to outcome (mortality or NDI)
LSVC flow and long-  the DOB-Gr (n- 16) between DOP and PL Grs at 6
term outcomes. and PL-Gr (n=12). years.
DOB vs. MIL No study in neonates. 50 children (age 2.5 A trend towards higher DOB and MIL are safe, well

Cavigelli-Brunner et
al. (2018) [19] / pilot
RCT in children to
assess the efficacy of

mo to 14.2 years)
treated with either
DOB (n=26) or MIL

systolic AP in DOB Gr. Both

drugs increased HR. No dif.
In clinical outcomes. Both
drugs were well tolerated-

tolerated, and equally
effective in prevention of
LCOS after pediatric cardiac

surgery.




Compared
medications

First author (year)
[Ref.] / design

Population

Main results

Authors’ conclusions

EPI vs. no
treatment

EPI vs.
hydrocortisone
as adjuvant
treatments

MIL vs.
placebo

MIL vs. PL

MIL vs. no
prophylaxis

MIL vs. LEVO

MIL vs. LEVO

MIL vs. LEVO

DOB vs. MIL in
preventing LCOS.

Paradisis et al. (2004)
[20] / Cochrane
review to comparing
EPI vs. no treatment
or other inotropes.

Foote et al. (2023)
[21] / multicenter RCT
to compare EPI vs.
hydrocortisone as
rescue treatment.

Hoffman et al. (2003)
[22] / RCT comparing
the effect of MIL vs.
PL in preventing
LCOS.

Paradisis et al. (2009)
[23] / RCT to assess
the effectiveness of

MIL vs. PL for
prevention of low
systemic blood flow in
high-risk preterm
infants.

Halliday et al. (2017)
[24] / Retrospective
study to explore the

effect of prophylactic

MIL on CV stability

and long-term
outcomes.

Momeni et al. [25]
(2011) /RCT to
compare the effect of
LEVO vs. MIL on
hemodynamic and
biochemical
parameters after
surgery for CHD.

Lechner et al. [26]
(2012) /RCT to
compare the
effectiveness of LEVO
vs. MIL to prevent
LCOS after corrective
open-heart surgery.

Pellicer et al. [27]
(2013) /RCT to
examine the efficacy
and safety of MIL vs.
LEVO in neonates
undergoing CV
surgery.

(n=24) for the first 36
postoperative hours.

No published study
was found.

1592 infants with
septic shock refractory
to DOP receiving EPI

or Hydrocortisone as
adjuvant treatment.

Neonates and children
(aged 2 days to 6.9
years) in high-risk for
LCOS-after corrective
cardiac surgery.

90 infants (GA <30
wks; age < 6 h) in
high risk of low SVC
flow. 2 groups: MIL
n=42, PL. n=48.

45 preterm neonates
(GA 23-26 wks)
receiving PDA
ligation. 2 groups:
MIL-Gr n=15
receiving prophylactic
MIL; CGr (no
prophylaxis), n=30.

36 infants and children
(age range 7 —977 d)
operated for CHD who
received EPI, were
randomized to receive
MIL or LEVO as
adjuvant treatment.

40 term infants
undergoing repair of
CHD were
randomized to receive
either MIL (n=20) or
LEVO (n=20).

20 term neonates
undergoing surgical
repair for CHD
received MIL (n=9) or
LEVO (n=11).

Compared to DOP alone,
mortality rate increased sig.
after addition of EPI and
decreased when
hydrocortisone was added.

MIL sign. Reduced the risk
of LCOS.

Low SVC flow prevention:
83% vs. 81% in MIL vs. PL.
No dif. In AP, inotrope use,
PIVH, other clinical
outcomes, and mortality or
side effects. MIL-Gr had
higher HR.

MIL-Gr had higher AP than
the PL-Gr at 18 — 24 h after
surgery. No dif. In inotrope
and hydrocortisone use, or
clinical outcomes.

The LEVO-Gr had sign.
Lower myocardial oxygen
demands and a trend towards
lower troponin levels
postoperatively.

No diff. in hemodynamic
profile. Only the LEVO-Gr
showed an increase in cardiac
output and cardiac index over
time. Both drugs were well
tolerated; no death or serious
adverse event occurred.

A time-related, group-
independent increase in
cerebral oxygenation and
decrease in diastolic AP was
observed post-surgery. MIL
group had lower pH and
higher blood glucose and
inotrope score. Study drug
withdrawal at 96 h was more
frequent in LEVO-Gr.

The use of hydrocortisone as
an adjuvant treatment was
associated with decreased
mortality. EPI alone or in
combination therapy was

associated with worse
outcomes.

High-doses of MIL reduces
the risk of LCOS after cardiac

surgery.

MIL did not prevent low
systemic blood flow during
the first 24 hours in high-risk
preterm infants. MIL had no
adverse effects.

Prophylactic MIL use in
VLBWI after PDA ligation
does not sign. Affect CV
stability or long-term
outcome.

LEVO is at least as
efficacious as MIL after
corrective surgery for CHD.

Postoperative cardiac output
and index were similar in
neonates receiving
prophylactic either LEVO or
MIL. An improvement of
cardiac function over-time
was observed in the MIL-Gr.

LEVO is well tolerated in
critically ill neonates and it
may have advantages over
MIL in terms of the dosing
regimen.




Compared
medications

First author (year)
[Ref.] / design

Population

Main results

Authors’ conclusions

LEVO vs.
standard
inotrope
treatment

LEVO vs.
standard
inotrope
treatment

Hydrocortisone
vs. placebo as
rescue
treatment

Hydrocortisone
vs. placebo as
rescue
treatment

Hydrocortisone
vs. placebo

Dexamethsone
vs. placebo as
adjuvant
therapy

Ricci et al. (2012) [28]
/ RCT to evaluate
safety and efficacy of
LEVO vs. standard
treatment in neonates
with CHD undergoing
cardiac surgery.

Hummel et al. (2017)
[29]/ Cochrane
review to evaluate the
efficacy and safety of
the postoperative use
of LEVO for LCOS
prevention.

Ng et al. (2006) [30] /
RCT to assess the
effectiveness of a

“stress dose” of
hydrocortisone for
rescue treatment of

DOP refractory

hypotension and
adrenocortical
insufficiency of
prematurity.

Kovacs et al. (2019)
[31]/RCT to examine
whether
hydrocortisone
increases AP and
decreases inotrope
requirements
compared with PL in
cooled, asphyxiated
neonates with volume-
resistant hypotension.

Ando et al. (2005)
[32]/RCT to
investigate (a) whether
adrenal insufficiency
exists after
cardiopulmonary
bypass in neonates and
(b) assess the
legitimacy of the
routine steroid use for
this patient cohort.

Gaissmaier et al.
(1999) [33]/RCT to
test the efficacy of
single-dose DXM in
the

management of
inotrope refractory AH
of neonates.

63 neonates (< 30
days) at risk of low
SVC flow post-
surgery for CHD; 32
cases and 31 controls
who received LEVO
or standard inotrope,
respectively.

Five RCTs with a total
of 212 neonates and
children under 5 years
undergoing surgery for
CHD that received
prophylactic LEVO or
standard inotrope
treatment.

48 VLBW infants with
refractory AH
received either a stress
dose of hydrocortisone
(n=24) or PL (N/S, n=
24).

35 asphyxiated term
neonates with volume-
resistant hypotension
received
hydrocortisone or
placebo in addition to
standard dopamine
treatment during
hypothermia.

Twenty neonates (age
< 28 days) undergoing
biventricular repair: 10
received
hydrocortisone and 10
received PL.

20 hypotensive
neonates (GA 25-36
wks) < 1mo, who did

not respond to a
standardized inotrope

treatment were started
on EPI and were
randomly allocated to
receive either DXM or
PL.

The occurrence of LCOS,
HR, lactate levels, and
inotrope score were sign.
Lower in the LEVO-Gr. No
sign. Diff. in mortality and
duration of mechanical
ventilation and stay in
pediatric cardiac intensive
care unit.

LEVO showed no clear effect
on mortality risk compared to
standard treatments. No
difference in clinical
outcomes.

Hydrocortisone-Gr had sign.
higher AP and shorter
duration of vasopressor
support compared to PL-Gr.

More neonates of the
hydrocortisone Gr reached
the target MAP; duration of
CV support and inotrope
dosage were lower in the
hydrocortisone Gr.

Hydrocortisone improved
hemodynamic profile and
increased the inotrope score
without increasing the risk of
infection, peptic ulcer, or
pituitary—adrenal
suppression.

EPI infusion stopped in 5/8
infants in DXM Gr but in
only 1 of 9 infants in the PL-
Gr. The duration of EPI was
sign. Shorter in the DXM Gr.

LEVO infused in neonates
undergoing cardiac surgery
was well tolerated with a
potential benefit on
postoperative hemodynamic
and metabolic parameters.

Current evidence is
insufficient to suggest LEVO
administration for prevention
of LCOS and mortality post-

cardiac surgery.

A stress dose of
hydrocortisone was effective
in treating refractory AH in
VLBW infants. However,
routine and prophylactic use
of systemic corticosteroids
could not be recommended
because of their potential
adverse effects.

Hydrocortisone use
effectively increased the AP
and decreased the inotrope
needs in cooled asphyxiated
neonates with resistant
hypotension.

Adrenal insufficiency may
occur after neonatal open-
heart surgery. Stress-dose
hydrocortisone blunts other
organ dysfunction without
increasing the risk of
complications.

DXM was effective for the
management of severe AH in
preterm infants not
responding to standardized
treatment.




AH, arterial hypotension; AP, arterial pressure; Assoc., association/ted; AVP,
vasopressin; caECHO, echocardiography; CGr, control group; CP, cerebreal palcy;
CV, cardiovascular; Dif. Difference; DOB, dobutamine; DoL, day of life; DOP,
dopamine; DXM, dexamethasone; EPI, epinephrine; Ga, gestational age; Gr,
group(s); LBWI, low birth weight infants; LCOS, low cardiac output syndrome;
LEVO, levosimendan; LVO, left ventricular output; MIL, milrinone; mo, month;
NDI, neurodevelopmental impairment; NE, norepinephrine; PL, placebo; PMA,
postmenstrual age; RCT, randomized control trial; sign., significant; SVC, superior
vena cava; TGr, treatment group; VLBWI, very low birth weight infants; wks, weeks.
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