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REVIEW ARTICLE

Strategies for the management and prevention of
withdrawal syndrome in critically ill pediatric patients:

a systematic review

ABSTRACT

Objective: To verify strategies
for the prevention and treatment of
abstinence syndrome in a pediatric
intensive care unit.

Methods: This is a systematic
review in the PubMed database®, Lilacs,
Embase, Web of Science, Cochrane,
Cinahl, Cochrane Database Systematic
Review and CENTRAL. A three-step
search strategy was used for this review,
and the protocol was approved in
PROSPERO (CRD42021274670).

Results: Twelve articles were
included in the analysis. There was
great heterogeneity among the studies
included, especially regarding the
therapeutic regimens used for sedation
and analgesia. Midazolam doses ranged
from 0.05mg/kg/hour to 0.3mg/kg/
hour. Morphine also varied considerably,
from 10mcg/kg/hour to 30mcg/kg/
hour, between studies. Among the 12
selected studies, the most commonly

used scale for the identification of
withdrawal symptoms was the Sophia
Observational Withdrawal Symptoms
Scale. In three studies, there was a
statistically significant difference in
the prevention and management of
the withdrawal syndrome due to the
implementation of different protocols
(p <0.01 and p < 0.001).
Conclusion: There was great
variation in the sedoanalgesia regimen
used by the studies and the method of
weaning and evaluation of withdrawal
syndrome. More studies are needed to
provide more robust evidence about
the most appropriate treatment for the
prevention and reduction of withdrawal
signs and symptoms in critically ill

children.

Keywords: Substance withdrawal
syndrome; Analgesics, opioid; Hypnotics
and sedatives; Intensive care units,
pediatric

PROSPERO register: CRD 42021274670

INTRODUCTION

An increasing number of patients admitted to the pediatric intensive care unit
(ICU) are subjected to the use of sedatives and analgesics. Sedatives aim to reduce
anxiety and agitation caused by the environment, maintain invasive methods and
devices, and optimize mechanical ventilation (MV). In turn, analgesics are intended
to minimize and/or eliminate pain caused by the disease itself and by performing
procedures.!

Opioids and benzodiazepines are often present in pediatric intensive care, but
prolonged use can trigger unwanted side effects, such as withdrawal syndrome.
Withdrawal syndrome has been recognized since the 1990s and is characterized
by autonomic dysregulation, central nervous system excitation and gastrointestinal
symptoms that occur after the reduction or abrupt interruption of the infusion
of sedative analgesic drugs, usually within the first 24 hours; the condition may
improve when there is a return of its administration or the use of other appropriate
drugs.“” Ciritically ill patients who receive high doses or are exposed to opioids
and/or benzodiazepines for more than 72 hours are at high risk of developing
withdrawal syndrome.
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In the current literature, abstinence syndrome has a
high incidence rate, approximately 64.6% in pediatric
patients, and this may be associated with the absence of
standardized definitions and measures in the diagnosis
of the withdrawal syndrome, the inconsistent weaning
of opioids and/or benzodiazepines between studies, the
performance of the study in different populations and the
lack of protocols regarding the dosage, administration and
weaning of sedoanalgesia, which prevents the homogeneity
of studies.®”

It is observed that the basis of treatment for withdrawal
syndrome is gradual weaning, and it is extremely important
to recognize the signs and symptoms of withdrawal and
perform management with rescue therapies, in which
continuous short-acting infusions are replaced with sedative
agents and long-acting analgesics, preferably in the enteral
presentation, and short-acting drugs should only be used as
rescue therapy when acute withdrawal symptoms appear.®

Currently, the drugs most often used for weaning
from sedoanalgesia are enteral methadone and morphine
in the opiate group, lorazepam and clorazepate in the
benzodiazepine group, and alpha-2 agonists such as
clonidine and dexmedetomidine. A study that recognized
the weaning profile of a pediatric ICU in Brazil showed
that the most administered drugs were lorazepam,
methadone and clonidine in 41.5% of patients. '

Even so, there is a large gap in the evidence regarding
the use of these drugs for the treatment of withdrawal
syndrome; there is conflict and concern about the
safety of using long-acting enteric agents, in addition
to great differences regarding dosages and administration
intervals. 119

There are validated scales for the evaluation and
recognition of the signs and symptoms of withdrawal
syndrome, such as the Sophia Observation Withdrawal
Symptoms Scale (SOS), the Withdrawal Assessment
Treatment (T-1) and the Finnegan scale. However,
withdrawal syndrome is still underreported and can be
easily confused with other clinical conditions, as its signs
and symptoms are highly variable and can be affected by
age, medical condition, exposure time and type of drug
used.”

Thus, there is a need and interest in verifying, in the
national and international literature, the existing studies
on the treatment and prevention of withdrawal syndrome
in pediatric ICUs. There is no gold standard and a great
difference of opinion as to which drugs to use and in what
dosages, as well as strategies to be used in the treatment

and prevention of withdrawal syndrome. Thus, this study
aimed to verify, through a systematic review, strategies for

the prevention and treatment of withdrawal syndrome in
pediatric ICUs.

METHODS

This is a systematic review conducted according to
the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) recommendations."” and
the Cochrane Handbook."® This systematic review was
registered and approved in PROSPERO under the CRD
protocol. 42021274670.

Definition of the research question

The research question was developed using the PICOS
strategy, and the population was (P) critically ill pediatric
patients; intervention (I) measures to prevent and reduce
symptoms; comparison (C) of types of treatment or
interventions; outcome (O) of withdrawal syndrome;
and study designs (S) were observational or experimental.
Thus, the following question was asked: “What are the
most often indicated measures to prevent and reduce

the symptoms of withdrawal syndrome in critically ill
children?”

Search strategy

Searches were performed in the databases PubMed®,
Latin American and Caribbean Health Sciences Literature
(Lilacs) of the Virtual Health Library (VHL), Embase,
Web of Science, Cummulative Index to Nursing and Allied
Health Literature (Cinahl), Cochrane Database Systematic
Review (CDSR) and CENTRAL. A three-step search
strategy was used for this review.

An initial search was limited to MEDLINE® (PubMed).
This method is used to better understand the subject and
identify other relevant terms. This allows the development
of an initial search strategy, which identifies additional
terms and excludes nonrelevant terms (Table 1). After
choosing the appropriate terms, translation into the other
databases of interest was performed.

Data collection took place on July 19, 2021, using the
“advanced search” feature with the descriptors Medical
Subject Headings (MeSH) and Boolean operators “
OR ” and “AND”. The searches were performed by two
independent examiners in July 2021, strictly complying
with the preestablished methodology. The searches were
delimited from 2010 onward to focus this study on the
current literature.
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Table 1- Database search strategy via PUBMED

Consultation Mapping of terms Retrieved records
1# “Substance Withdrawal Syndrome/therapy”[mh] OR “Substance Withdrawal Syndrome/prevention and control”[mh] OR withdraw™ [tw]
OR Abstinen*[tw]) AND
2# “latrogenic Disease/therapy”[mh] OR “latrogenic Disease/prevention and control”[mh] OR “Analgesics, Opioid/therapeutic use”[mh]

OR “Benzodiazepines/therapeutic use”[mh] OR “Morphine Derivatives/therapeutic use”[mh] OR “Fentanyl/therapeutic use”[mh]

OR "Dexmedetomidine/therapeutic use”[mh] OR “Ketamine/therapeutic use”[mh] OR “latrogen”*[tw] OR “Hospital-Acquired”[tw]

437 results

OR “Opioid*[tw] OR “Benzodiazepin“*[tw] OR “Morphine”[tw] OR “Codeine”[tw] OR “Hydrocodone”[tw] OR “Oxycodone”[tw] OR
“Dihydromorphine”[tw] OR “Ethylmorphine”[tw] OR “Hydromorphone”[tw] OR “Oxymorphone”[tw] OR “Thebaine”[tw] OR “Phentanyl”[tw]
OR “Fentanyl”[tw] OR “Alfentanil”[tw] OR “Sufentanil“tw] OR “Midazolam"[tw] OR “Dexmedetomidine”[tw] OR “Ketamine”[tw]) AND

3# “Critical lllness”[mh] OR “Critical Care”[mh] OR “Intensive Care Units, Pediatric”[mh] OR “Critical lllness”*[tw] OR “Critically lll“[tw] OR
“Critical Care"[tw] OR “Intensive Care"[tw] OR “ICU"[tw] OR “NICU"[tw] OR “PICU"[tw]) AND
44 “Child”[mh] OR “Infant”[mh] OR “Child"*[tw] OR “Preschool”*[tw] OR “School”*[tw] OR “Infant”*[tw] OR “Newborn”*[tw] OR Neonat* [tw]

OR “Paediatric”*[tw] OR “Pediatric”* [tw])

Inclusion criteria

Inclusion criteria were as follows: studies evaluating
pediatric patients aged > 28 days and < 21 years, using
sedoanalgesia, and aiming to identify strategies for the
treatment, reduction and prevention of withdrawal
syndrome were included. Original studies of randomized
controlled trials (RCTs) and non-randomized clinical
trials (NRCTs) available in Portuguese, English and/or
Spanish, which had full text available, were also eligible.
No restrictions were imposed regarding the study design,
thus including observational and experimental studies.

Exclusion criteria

Exclusion criteria were as follows: literature reviews that
addressed the treatment of childhood withdrawal syndrome at
home, studies with adult populations or exclusively neonatal
populations, and incomplete studies or studies with data not
published in full. Studies with a retrospective design and a
sample size < 50 were also excluded because they had lower
methodological quality and a likelihood of research bias.
Finally, studies published before 2010, conference abstracts
or articles retracted due to data fraud were also excluded.

Data extraction

Initially, the records were exported to the Zotero
reference management soffware version 5.0. Two review
authors independently conducted the initial evaluation
of the relevant records after excluding duplicate articles.
Researchers began the selection process by reading the
titles, abstracts and, finally, the full text. Based on this,
a collection of studies was created to be evaluated by
the reviewers. Differences in selection were resolved by
consensus and/or a third reviewer.

The data were extracted and compiled in an Excel
spreadsheet, version 16.0 (Microsoft®). The spreadsheet
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contained the following data: study identification, title,
journal, authors, year of publication, country of study,
study design, age of the population, sample size, inclusion
and exclusion criteria, instrument for identifying the
withdrawal syndrome, description of methods for the
prevention and treatment of withdrawal syndrome,
incidence of withdrawal syndrome and outcome. After data
collection, the information was tabulated with subsequent
analysis, interpretation and preparation of the study. The
results of the selection are presented in a flowchart of
PRISMA items (Figure 1).

Risk assessment and bhias

The evaluation of methodological quality was performed
by two researchers. The clinical and crossover studies were
evaluated using the Revised Cochrane Risk-of-Bias Tool
for Randomized Trials (RoB 2.0) to assess the risk of bias
in RCTs, the Risk Of Bias In Non-randomized Studies of
Interventions (Robins-I) for NRCT and the Joanna Briggs
Institute (JBI) risk assessment list. To assess the risk of bias
in RCTs, RoB 2.0 is currently the tool recommended by
the Cochrane collaboration. According to the tool, for each
study result of interest, five domains are evaluated regarding
possible study biases. The five domains are as follows: bias
in the randomization process, deviations from the intended
intervention, bias due to missing data, bias in the measurement
of outcomes and bias in the reporting of outcomes."”

Robins-1, a tool also produced by Cochrane, secks to assess
the risk of bias in the results of non-randomized studies that
compare the health effects of two or more interventions.®

For observational cohort studies, the JBI checklist of
cohort studies, which evaluates the methodological quality of
a study, was used; this checklist determines whether a study
addressed the possibility of bias in its design, conduct and
analysis. It consists of 11 items, which are scored as “yes”, “no”,
“unclear” or “not applicable”.
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Identification of studies via databases and registers

Total (n = 1,540)

PubMed® (n = 437)

Lilacs (n = 16)

Embase (n = 224)

Cinahl (n = 92)

Web of Science (n = 428)
CDSR (n = 180)

Cochrane Protocols (n = 24)
CENTRAL (n = 139)

Identification

Total studies found
(n = 1,540)

Selection

Eligible studies
(n =90)

Eligibility

Studies included in the review
(n=12)

Inclusion

Figure 1 - Selection of studies.

Studies removed before screening:
Suplicates of articles removed (n = 814)
Records removed after reading the title
and abstract (n = 636)

Excluded studies
(n = 1,450)

Retrieved studies
(n=20)

Excluded studies:

- Systematic review (n = 15)

- Protocols (n = 6)

- Did not address the study objective
(n=38)

- No full text (n = 7)
-n<50(n=6)

- Protocols (n = 6)

- Editorial letter (n = 1)

Lilacs - Latin American and Caribbean Literature on Health Sciences; Cinahl - Cumulative Index to Nursing and Allied Health Literature; CDSR - Cochrane Database Systematic Review.

RESULTS

The search strategy found 1,540 studies, of which 814
were removed because they were duplicates and 636 after
reading the titles and abstracts because they did not fit the
objective of the study. Ninety articles were analyzed in full,
leaving 12 that met the eligibility criteria and were included
in this systematic review (Figure 1).

Characteristics of the studies

Of the 12 selected studies, four were RCTs;12? three
were NRCTs; #2329 and five were observational studies.®2”
All studies were conducted in pediatric ICUs. The country
that conducted the most research on the subject was the
United States with four.®19:2428)

Our 12 studies enrolled a total of 1,273 individuals.
The age of the selected patients ranged from zero to 21
years of age (Table 2).

Seven RCTs 1922 and NRCTs #2329 were observed
in the control and intervention groups. Five of them
had weaning according to medical/conventional criteria
in the control group, and the intervention group had a
weaning protocol.®'*?2% One of them®” evaluated the
control and intervention groups using dexmedetomidine.

For the management and prevention of withdrawal syndrome,
there was only one patient who presented was administered a
placebo versus clonidine.®)

For discussion, the studies were analyzed into two
categories: “protocolized care for the prevention and
treatment of withdrawal syndrome” and “use of medications
for the prevention and treatment of withdrawal syndrome”.

Protocolized care for the prevention and treatment
of withdrawal syndrome

Five studies were included in this category (Table 3).
Of these, three dealt with the evaluation of protocols by risk
stratification in the occurrence of withdrawal syndrome®?2%
based on the time of exposure to benzodiazepines and opioids,
and one of them evaluated sedation and analgesia using scales.*”
Another analyzed the occurrence of withdrawal syndrome using
a medication rotation protocol.?” The most commonly used
drugs for sedoanalgesia were midazolam, fentanyl and morphine,
and the drugs for weaning were methadone and lorazepam.

The scales used to evaluate the patients were for sedation,
pain, withdrawal and delirium. The Withdrawal Assessment
Tool 1 (WAT-1), an instrument intended for the assessment
of withdrawal syndrome, was the most used and was present
in three of the four studies.®2**¥

Rev Bras Ter Intensiva. 2022;34(4):507-518
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Withdrawal syndrome showed little variability between
the conventional and protocol weaning groups. Two studies
showed a statistically significant difference: 4.9% versus 14.1%,
with p < 0.01,® and 34.3% wversus 84.6%, with p < 0.001.%”

Through the application of the protocols, a reduction

in the infusion of opioids was observed, as observed in four
of these studies.®?229

Use of medications for the prevention and treatment
of withdrawal syndrome

Seven articles were included in this category (Table 4).
Two dealt with the management of opioid-related withdrawal
syndrome alone,**” one dealt with the use of dexmedetomidine,*
and the other four addressed the use of polytherapies with

benzodiazepines and opiates. 2520

Table 2 - Characteristics of the selected studies

Author, country Methodology Population n Age Control/Intervention
Amimovin et al.,® Foresight before and  Children admitted to the pediatric cardiac 119 < 21 years Control: weaning at medical discretion
United States after intervention ICU who received opioid infusions =7 (mean 10 months) Intervention: protocolized weaning
days
Bowens et al.,"® Prospective, double- Children admitted to the pediatric ICU 68 > 28daysto < 18years  Control: protocolized management of WS
United States blind, randomized with = 5 days of fentanyl infusion (mean 4.4 months) in “low doses” (according to weight) of
methadone
Intervention: protocolized management
of WS using “high-dose” methadone
(according to fentanyl infusion rate)
Garisto et al.,”® Randomized clinical Children admitted to the pediatric ICU 48 > 28 daysto < 24 Control: use of opioids and
Italy trial with congenital heart disease months (mean 5.5 benzodiazepines alone
months) Intervention: use of benzodiazepines and
opioids with dexmedetomidine
Hinseler et al., 2! Prospective, Children admitted to the pediatric ICU 219 NB with GA > 37 weeks Control: patients received clonidine
Germany double-blind, on MV for more than 3 days and on up to 2 years infusion
randomized midazolam and fentanyl (mean 10 months) Intervention: patients received a placebo
controlled trial infusion
Tiacharoen et al.,”? Open, randomized Children who received intravenous 30 > 1 monthand < 18 Control: weaning at medical discretion
Thailand and controlled study sedatives or analgesics for = 5 days years (mean 20.76 Intervention: weaning was protocolized
months) through risk assessment for the
development of WS
Gaillard-Le Roux et al.,”  Prospective, before Children admitted to the pediatric ICU 194 > 28daysto < 18years  Control: weaning at medical discretion
Franca and after (mean 6.6 months)
Sanchez-Pinto et al.,? Prospective pre- and  Children admitted to the pediatric ICU who 107 < 21 years Control: weaning at medical discretion
Estados Unidos post-intervention received scheduled opioids for = 7 days (mean 26.4 months) Intervention: protocolized weaning
Geven et al.,® Retrospective Children admitted to the pediatric ICU 102 < 18 years Observation of patients weaned
Holanda observational who used benzodiazepines and opioids for (mean 14 months) on dexmedetomidine after use of
48 hours continuously benzodiazepines and opioids
Sperotto F, et al.,'”® Observational Patients < 18 years of age who received 163 < 18 years Observation of patients before and after
Italia prospective dexmedetomidine for a period greater (mean 13 months) 24 hours of dexmedetomidine infusion
than or equal to 24 hours
van der Vossen et al.,””  Retrospective cohort Children admitted to the pediatric ICU 73 < 18 years Control: evaluation of patients before
Holanda (mean 63.3 months) conversion from midazolam to lorazepam
Intervention: evaluation of patients 48
hours after conversion
Sanavia et al,® Observational Children admitted to the pediatric ICU 100 > 1monthto 16 years  Observation of patients using medication
Espanha prospective who received continuous infusions of (mean 8 months) rotation protocol
sedatives and analgesics for > 4 days
Berrens et al.,® Retrospective study Children admitted to the pediatric ICU 50 > 1 monthto < 18 years Observation of patients weaned on

Estados Unidos

(mean 24 months)

clonidine compared to patients weaned
on dexmedetomidine alone

ICU - intensive care unit; WS - withdrawal syndrome; NB - newborn; GA - gestational age.

Rev Bras Ter Intensiva. 2022;34(4):507-518



Strategies for the management and prevention of withdrawal syndrome in critically ill pediatric patients 512

*91e0§ swoydwAg [emelpypn uoeasasqQ eiydos - SOS ‘Alessadau i - SN H0IABYBG-HOJLIOY - §-HOJWO0? ‘3[eag [RI0IABYDG BJRIS - SES ‘SNOUSABIUI - | /[00] JUBLUSSASSY [BMBIPYHAN - =LY/ ‘BWOIPUAS [BMEIPYNM - SAA

Aj1931100 pamoaj|oy
SEM [020301d WOYM Ul UBIP|IYD JO 1I0Y0I 8y} Ul
(10070 = d ‘shep g snsian  ueipauw)
|ojodoid pue
d shep g snsiaA G uelpaw)
sauidazelpozuaq
‘(700°0 = d ‘JAuejuay 1o} sAep / snsiaA G uelpaw)
spioido jo uoisnyup T
(£00°0 = d ‘shep Gz snsiaA 9| ueipaw)
n91 auzetpad ayy ui Aeis jo yibuaq 1

(100°0

(10'0 = d ‘skep 8| snssen 1)
spioido woly Buiuespp 1T

(10’0 = d ‘sAep Gzz snsian [ 1)
uoisnyu pioidg T

aulydiow 03 PaLIBAUOD BUIPILIO}BPALXS(] auydiopy

‘(shep 9| - €1) uonelol yunod - |ojodoug

BUIPILOJD 0} PSLIBAUOI LUBJOZEPILU PUB [IUBJUBJILSI auIpIuo|)

:(shep g1 - §) uonelos pay] - auIpILIo}aPaWXa(]

8|0zIWe}aW 0} PaUaAU0I |ojodoid pue aule)sy we|ozeplip

:(sAep 8 - G) uoIIeI0) PuOIBS - luBIUBHWAY
BUIPIUOJI 0} PALIBAUOD WB|OZEPIW + [AujUS) aulelsy| S0S
100°0 > d %98 Snsian %e vE ‘(shep ¢ - o) uonejol1si - |Auejua{ 10jWo)
sinoy g Aiana
(Bug wnuwixew — By/Bwg -0 03 50°0)
auopeylaW [eIQ -
2su ybiy Aian pue ybiy
sinoy {7 Aiana aulpiuoj)
(Bw z wnwixew - By/6wgo 0 01 10°0) auIpILLOJapaWXaq
auoydiowoipAy A JuspIWIBIUI «— spiold() - we|ozepljA
(62'0 = d ‘a1d 9 Snsian1sod %9z) (B ¢ Wwinwixew) wedszeio| «— sauldazepozuag - |lueIUBYNS
30UBIBYIP ON {S1 81IBPOIA| auydiopy LIV
Aep/By/Bul 610 auydioly
Anoy/By/nf| "0 luelualng |
(L1 <) (L1 <) -usamiaq g-1ojwo)
sinoy g/snjoq g-1 aulwe}ay|

(LL-8) (L1 - L1) ‘usamiag g-1iojwo) aulpluopg

'SaAIepas auldazelpozuag-uou
UuMm sauldazeipozuag
pue saisabjeue pioido-uou
Ym spioido Buneulely RE]
'|02030.d UOI1L101 UOIRIIPBIA| elneues

“(shep g <) ysu
ybiy A1an pue (shep og 01 £ <)
ysuybiy ‘(shep £ -G <)
)SU 81elapow ‘(shep G >)
ASU MOT

"sauldazeipozuaq Jo/pue spioido
01 8InS0dxa JO 8w} U0 paseq SAA w2 1B 19

JO UOIIRDYIIIIS YSI1 10} [000J0)  OJUId-ZBYIueS

Ll -Lpue
L1 - || UBBMIaQ S|aAa] Uolepas

spioido Buipiefial UMOYS SeM 82UBIBLHP O Aep/By/Bw G| auydioy T aulydio ulejuiew 0y Japlio ul ‘SN Jo
(200 =d:[y'z-580] 'L snsieA [8°L - 95°0] 1) anoy/B/rf1"Q iuejuaying T [lueusyng S0S sinoy ¢ A1ana a]eas g-lojuio) CARRS
wejozepip 1 80uaJaip oN (8 >)(LL >) (L1 - LL):usamiaq g-Hojwos ‘wejozepi g-11ojwo) Unm sjusiied 4o uorenjeny Xnoy 87-p.ejjieg
Aep/asop auopeyisw/wedazeio] %0z T HSu Ma]
Aep/asop auopeyaiu/wedazeio] %Q1 T :ysH ybiH shep 0| < saAepas
(sinoy z/Aep/Buw asop /Sp10ido JO uoISNyuI SNOUBABIIUI
wedazelo] = |0 X Aeq/asop |Aueiusy [p101) SNONURUOI JO UONeINp pue
sinoy 7| A1ans (Bw z wnuwixew) wedazelo| ‘By/BwQy < Wwejozepiw Jo asop
[BI0 «— Wejozeply\ (sinoy g/Aep/Bu suopeyisw aAle|nwn ‘By/BwgQ < |Aueua)
J0 8S0p = G'g X |Auejuay Jo Aep/asop |e10}) we|ozepljn J0 8S0p SAIJEINWNID [E10}
(910°0 = d) uonnjos auiydiow Jo asop saeWnY T G980 =d sinoy g Aiena (Bw Q| wnuixew) auydiopy LIV 2§81 ybiy ‘Sp Buidojaasp jo .18
(9z0'0 = d) sseyd Buiuesm jeniu| ‘%8 SNsIan %18 3UOpPBYIBW [BIO «— [AuBIUB |Auejua{ sqs UOIBAHIRAS YSH 104 0903014 Us0.eYel|
sinoy g Alana
(Buig L winwixew - By/Bwg| 0 03 G0°0) (shep 0g <)
2Ins0dxa BUIPILIO}BPALXSP Ul BUBIBHIP ON auopeyiaw [elo ysu ybiy Aiaa pue ybiy s ybiy Asan pue (shep og 03 £ <)
(20°0 = d ‘o€ Snsian %y ) sinoy  Alana ysuyby ‘(skep /£ - g =)
auipiuo|) T (Bwgz wnwixew - 6/6wgp 0 03 10°0) auIpluo|) S1 83elapow ‘(shep G >)
(L0°0 > d shep /°zz snsiaA €°G) auoydiowoIpAy JuspIwIBluUl A «— SpIOIdQ - BuIpILOBpaWXaQ Sl MOT "sauldazelpozuaq
sauidazelpozuag 1 (Bwy wnwixew) wejozeplj\ 10/pue spioido 03 ainsodxa
(10°0 > d ‘shep 0°0€ Snsie1 0°61) wedszelo] «— sauidazelpozuag - lueusy NS JO BWI} U0 paseq SAN Jo N-BE]
uoisnyul poidg T 10°0 > d 9% | SnsIan %6y {S1 81eIBPOIA| auydiopy L=V uoneIIRAS YSH 104 0901014 uinouIwY/
s)jnsay SM uoISIaAU0Y) sbnig sjuawinisu| 10203014 loyiny

salpns a1ea pazij0o030.d Y} Jo SINISLBIORIRYY - € B]qRL

Rev Bras Ter Intensiva. 2022;34(4):507-518



513 Klein K, Pereira JS, Curtinaz KA, Jantsch LB, Souza NS, Carvalho PR

‘uoe[iuaA |eajueydaw - A ‘ebuel ajienbiaiul - Ypj ‘ajeas swoidwAg [emelpylipy uoneasasqq eiydos - sOS ‘A

“HUN B1BD BAISUB)UI - )J] '8]eIS UOIEPaS uoeIaIdIa)ul asINY - SSIN “0IABY3G-10JWO0] - G-HOJWOY - SAV ‘|00] JUBWISSASSY [EMBIPUNAN - -1V
9y ‘sBa ‘94 - 99y14 ‘AIESSBI8U JI - SN ‘8]9S [EMEIPYNA I110DIBN PO

ejosuog ‘A1 ‘A

OJAl - SMINIAl ‘Pa110da1 Jou - YN ‘BWOIPUAS [BMEIPYNM - SAA

‘N9 durelpad ays ui Aels Jo yibua
10 Bulueam auIpILOIBPaWIXaP JO
Uo1eINP 8y} }9844€ 10U PIp BUIpIUC|)

sinoy z| 03 g Aiana/By/Briz:( 1e paueam
:aUIPILLIO}BPAWXaP Jo Bulueam mojg
Aep/By/Bow (| 03 G JO BSOP - UOISNJUI

9|eds pazipiepuels
e 1noyum swoydwAs Buisn passassy
"SPI0J8 [BIIPBL BU} Ul PAPIOIBI B19M

(suawibas annadesayy

sdnolb usamiaq swoldwAs auIpiwolapawxap ay} buiddos aiofaq  8|gelL 1o palexbe ‘uonelbe suusy 8y} 13430 panigdal syuaied §i - YN) 21819
pue subis A\ Ul 82UBIaIp ON UN UN shep g - | :auipiuojd Buisn Buiuespp Jl pajeyfe palapisuod semjusnedy  SAep G < J0j UOISNJUI BUIPILOIBPAWXA(] suallag
¥ < S0S (uonepas axenbape = ¢ J0 810S
§1 (6/Bwi"0) 8nasai Wejozepiy SSIN YHM ZZ - | | J0 81038 §-HOjuI0]
sinoy  Alana paisisiuiipe (uonepasiapun = |
(G-0) ‘71 Aq wejozepiw jo asop Ajiep sy JOSSIN UM zz - L1 10 €2 <)
SaAIIepaS 1810 Snsian (6 - 0) Buipinip Aq paiejnojea si wedazelo) [elQ g-1ojwo)
puUE Wej0zepiw J0 S8sop anasay T $3103s SOS sinoy 87 AJana uoianpal shep Q| < (¥ = SOS HVS)
($8100s g-Hojwo) pue SSIN ) wedazelo| shep g 03 9 10} Juswage|dal Jayje snoy gy e 18
uONepas aAISSadXT | |10 4O 8SN Ja)e sinoy {7z A1ana pasnjul Jusized sy j |3UN Juswade|dal 810§8q SIN0Y 8y (paysi|geiss 1ou sabesop) U3SSOp\
S/ 0 swoydwAs pue subig 1 Snsia/ 810j8g UN uoISNJUI We|ozepiw [emul 8y} 4o %01 T payjdde SSIN pue g-Hojwo) ‘SOS |Auejuay Jo asn 18p ueA
uoisnjul
BUIPILO}BPAWIXEP
auiweyay pue |ojodoid ‘spioido 4O sInoy gz 1aye UOISNJul BUIPILIOIBPBWXaP
‘sauidazelpozuaq Jo noy/By/sabesoq T (10070 > d ![%g] 18}4e SINOY ,Z PUE SUIPILIO}BPBLUXaP
savo 1 €91/¢ 01 [%61] Buryels aiojeq Ajgielpawiwl g < (suawibas annadesayy
LM T €91/1€ woy) SAvVJ Pue ¢ < -1V ‘g-Hojwio) Jayo paniadal sjusited Ji - YN 9[€18
g-uojwo) T Sm T YN YN UNM Sjualied Jo uoijenjeny $8S0p paulapun oposadg
160 =d:(y- L 4ol paieniur sem (3s0p wnuwixew)
€ Snsian sinoy g Alana (8sop wnwixew) inoy,/By/brig: | 1noy/By/6rg" |, auipiwoiapawxaq
(€- | HOl) 2 SOS anoy/Bx/Briz'0 suipiwioyapawxaq 1 UIpILUOIBPBWXBP ‘£ | < HOjwo] §| (8sop wnuwiixeu) anoy/Bx/Brige
(61°0 = d) SAN Jo uswdojanap 3UIPILO}BPaLXaP sinoy g Alana ey/By/brig suydiopy T (e1sabjeueopas sinoy z/ <) aulydiopy
Y} U0 19848 aAuBAa.d J0 asnuou sinoy 8 Aep e sawi} € - SOS (asop wnuwixew) Inoy/By/Bwg 0
OU PeY 8UIPILIO}BPaWXa(] SNSIaA S YN Aiana unoy/By/bwgp 0 wejozepiy T Aep e sawin € - 8[eaS W07 8Y3 JO 8S() wejozepIjN usnag
[AueIUB} pUE WE|0zZEpIW
4O uoIsnjul 8y} Jo uondnisiul Jo
(0z0'0 = d) By/Buwy -z sinoy gy Jaye yley Aq psanpal sem
9zF) 1L ‘|ejuadony | asop s pue unoy/By/6r| Jo asop e
(1000 > d) [lemerpyum SNSIBA (/°7 F) B6%/6rigo1 - Gz yum ‘Apnis ays Jo BuluuiBaq ayy Jaje ueBauuly (asop wnwixew) eioy/6y/6r009 - 00E
J0 swoydwAs pue subis T :aulpiuojo G'g :uebauuly ‘wejozepljp SIN0Y gg Paleniul Sem aulpiuo|) H0jwo) wejozepljn
1noy/By/6r|, pasn oym sjuaiey aulpiuo|d By/6ro'G - G0 sInoy 9 A1gAs uoIsnjul Wejozepiw (€1 - 6 40 S3100s 1861€] Buiney) (8sop wnwixew) inoy/By/6rigy - 0| uz1e1e
‘Wejozepiw pue [Auejusy o sesoq T SnsieA 0gadeld ‘JAuejuay pue |Auejuay a8y} J0 %0z - 0L T sinoy 9 Aiana Buimpey Auejua 18[9suny
Seloy 77 sinoy g Jaye sinoy g Aians by/Bug|
39l - (y-Z 4ol papuadsns pue sinoy z Alans 9,Gz Ul sInoy 8 A1aAs sInoy {z 10} uonenieAs - G/ jowelsdeled pue noy/By/Bawg |
€ Snsian aulpiwolapawxap T uaym paydnuaiul - (eisableueopas sinoy z/ <) SOS  auydiow “noy/By/Bwgo’Q wejozepiw
(-1 40l S SOS sem sdnoub yioq ui suiydioly (Buiyieaiq snosuejuods yyum syusied)  ‘noy/By/6awg () sulpiLoispawxaq
S9eds JIV14 seloy g- (G- € Hol) Anouy/B3/6aLgQ suIpILIO]BpaWXap JIVd NN
pue 1ojwo) ayl ul abueyd o € snsian pue inoy/By/Bawg auiydiow (0 - £Z) usamiag HojwoY sinoy 9 Aiana |oweyadeled
$8109s S0S 1 (8-€HON 9S0S 3Sva-a ) eisableueopss 967 | snjoq 6/6wg|-G'/ pue suiydiou anoy
(¢'LL-L'€T) G Ly Snsian ENAR inoy/6/6aw |, jo asop ‘sulydiow (91 - 8) usamiaq (sinoy z/z) //B3wz ‘Wejozepiul Inoy/By/Bw 0 w'es
(S-£'91) G€€Jo AW Jo uoneing T snsisATOHINGD  UOBBIISIP [edipawu 1y 104LINOD }ojwio) Jl eisableueopas %Gz T 104LNOD 03slieg
[10°0 = d (£'GE-91) 2Z snsieA $IN0Y Z 18U 8y} 10§ SIN0y
(81-6) Z1] Ae1s [eudsoy jo ybuaq | Z1 Aiana pue sinoy g 1811} 8y1 10} 3UOPEYIBaL JO 8S0p 1S11) 8yl Jaye
[L1o=d sinoy g AiaAa palalsiulpe 8UOPEYIB  SINOY Z| Passasse aiaMm Sjualied
(G°Z-7°0) £8°0 Sns/eA (1" 1-€°0) 85°0] a1el uoisnjul [Auejuay Jusd8I 1S0W SNSIaN “(SM 40 8AIRIIPUI - 8 < S8103S)
awiy uoisnyul |Auejuad | asop/By/Bu | "0 :8uopeyiaw asop-ybiy SN 10 sinoy (suswiBa) annadeayy Jaylo panigdal
1ade} auopeyiaw (paseg-1ybiam) g Alana passasse pue 9|eas S\MNIN- - Siusned 41 - YN/paysiigelsa jou sabesop)
818|dwWO02 B|geun 81aM 0UYM Sjusiled UN YN asop/By/Bwi | "( :8uOpeyYIBW 8SOP-MOT By} Buisn palojuow 818Mm sjusiled ‘skep G < uoisnjur jAuejua
s)|nsay SM snjog Buueapy salfajensg suoisnjuj uonesynuap|

aWoIpUAs [emelpyym jo uonuanaid pue Juswabeuew ayy Joy sBnip Buisn saipnis ayy Jo sansualoeley) - § 3jqeL

Rev Bras Ter Intensiva. 2022;34(4):507-518



Strategies for the management and prevention of withdrawal syndrome in critically ill pediatric patients 514

The most commonly used drugs for sedation and analgesia
were fentanyl, midazolam and morphine. Among the studies,
dosages varied: midazolam varied between 0.05mg/kg/hour
and 0.3mg/kg/hour, and morphine varied between 10mcg/
kg/hour and 30mcg/kg/hour. Some studies considered
infusion time (a minimum of 5 or more days of exposure to
benzodiazepines and opioids) as an inclusion criterion.

The most commonly used scale in this category for the
evaluation of withdrawal syndrome was the SOS, which
was present in three of the seven studies.?**?” To assess
sedation, the Comfort scale was the most often used (in three
of the studies),*?'* followed by the Comfort-Behavior
(Comfort-B), evaluated in two studies.?*?” It was also
observed that one of the articles®® did not use a validated scale
to observe the signs and symptoms of withdrawal, performing
empirical evaluation.

Weaning varied greatly according to the protocol established
by the study; however, the most commonly used drug was
dexmedetomidine.

Boluses administered during opioid and benzodiazepine
therapy were reported in only one study,® making the others

at greater risk of bias due to the lack of quantification of the
drugs used.

Withdrawal syndrome did not show a significant reduction
in incidence in the studies using drugs for weaning; only two
of them showed reduced SOS scores.?*?”

In the results, there was a reduction, especially in drugs
such as midazolam and fentanyl.?'*¢

For risk assessment, RCTs were evaluated using the Revised
Cochrane tool. R isk-of- B ia T hello for R andomized T
rials (RoBs 2.0). The three studies classified as NRCT used
Robins-I. The remaining cohorts were observational cohorts
evaluated using the JBI critical evaluation checklist.!>®

The included studies generally had a high risk of bias.
The RCTs had a high risk of bias regarding allocation and
randomness, and the studies did not describe how this
process occurred. Two of the four studies were not blinded.

The NRCTs essentially exhibited selection bias, confounding
bias and intervention bias (Table 5). The observational cohort
studies showed a risk of bias in items of equal measurement
and exposure, free of outcome at baseline and due to losses

(Table 6).

Table 5 - Risk classification and bias of studies of randomized and non-randomized clinical trials

Author Methodology

Random sequence

Allocation confidentiality

Blinding of participants
Blinding of outcome
assessors
Incomplete outcomes
Selective reporting
Other biases

RoB 2.0 Tool -RCT

Bowens et al."¥

Garisto et al.?

Hiinseler et al."

Tiacharoen et al.?

Robins Tool - NRCT

Bias due to confounding

Amirnovin et al.® Prospective pre- and post-intervention

Gaillard-Le Roux et al.® Prospective, before and after

Sanchez-Pinto et al.® Prospective pre- and post-intervention

- Low risk I:I Moderate risk - High risk

Selection bias

I:I Unknown

Bias in the classification of
interventions
Bias due to deviation of
interventions
Bias due to missing data
Bias in the measurement
of outcomes
Bias in the selection of results

RoB 2.0 - Revised Cochrane Risk-of-Bias Tool for Randomized Trials; RCT - randomized clinical trial; NRCT - nonrandomized clinical trials.
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Table 6 - Risk classification and bias of observational cohort studies

() = © :g- S
5 k=) 2 s 53| -
§ |8alo_|% |2 |E |= |F |8 |25 8
= = B » = 0 e © H = o= »
E, |S:| 88 |58|88|8:(|2,|2 |=,|85|¢
® v o = 8 s S 8 = g ° 2 o = ? o c o © .2
=2 2 l=- = S o w® = o & ua = O = L o z 2 = a-’ ] g.
Author Methodology z3| 25| 35| 2| ©=2 e | 22| 2E | 28| 23| o5
£ L e 7 = 8 @ S B3 S o 5 = = o b S 8
s 2 2 T © s = 2= 2 @ = 2 ° — @ 8 s 5
. sZ|sg| 88|88 |%° |8 |€ | |BF|E
= =& | = = B £ s = 5 g2 2
Cd 3 = 8 L] = S8 | <
b+ < T E ]
(= o
Geven et al.® Observational retrospective N N Y Y Y N Y Y N N Y
Sperotto et al.® Observational prospective Y N Y NA NA N Y N NA NA Y
van der Vossen et al.?” | Observational retrospective Y N NA NA NA N N Y N N Y
Sanavia et al.?® Observational prospective Y N Y N N N Y Y N N Y
Berrens et al.® Retrospective observational Y N Y Y NA N Y Y N N Y

N -no; Y - yes; NA - not applicable.

DISCUSSION

This systematic review included 12 studies that
determined protocols and the use of medications for the
management and prevention of withdrawal syndrome. Due
to the high heterogeneity in the evaluation of results and
the diversity of study designs, the results were presented
qualitatively, a finding similar to that of other systematic
reviews that addressed this topic.*”

Although the drugs most used for sedation and
analgesia among the studies were fentanyl, midazolam
and morphine, large differences in dosages were observed.
The dosage of midazolam varied between 0.05mg/kg/hour
and 0.3mg/kg/hour. Regarding morphine, there was also a
difference between dosages, ranging from 10mcg/kg/hour
to 30mcg/kg/hour. In addition, the infusion time was not
noted in some studies, an important factor in determining
the exposure time to the drugs.

In addition to the drugs infused, there is complexity
in interpreting the results of interventions focused on
the conversion of drugs for weaning because, in five
studies, there was great variation regarding the drug used
(clonidine versus placebo, methadone, dexmedetomidine,
lorazepam), the route of drug administration (enteral
or parenteral), time and criteria of administration.
A systematic review of methadone weaning practices
among pediatric intensive care patients was conducted
recently, demonstrating wide heterogeneity in practices,
with dosages ranging from 0.15 to 1.8mg/kg/day and
dosing every 6 to 12 hours.®”

Rev Bras Ter Intensiva. 2022;34(4):507-518

The seven studies that evaluated patients using protocols
of gradual reduction of sedatives and analgesics did not
show significant differences regarding drug reduction. There
was a single reduction in the scores of the evaluation of the
withdrawal syndrome, revealing that the use of institutional
protocols can demonstrate good results in terms of patient
safety and optimization of resources.®"*? Although it is known
that the use of protocols can facilitate the management of
these patients, their rigid use may favor a longer duration of
MYV, longer stay in the pediatric ICU and greater number
of reintubations. Therefore, a comprehensive view of the
clinical condition of the patient and strict monitoring of
pain and sedation are important. Furthermore, the protocol
must clearly establish the dosages, the increase and decrease
of sedoanalgesia, indications for bolus dose supplements and
the method of weaning from sedation.®*%9

According to the findings of this study, protocols and
drugs for the management and prevention of withdrawal
syndrome did not significantly affect its incidence, and only
three studies showed a statistically significant difference.®?%)
This fact could be attributed to the use of inadequate
instruments for the study population in addition to the fact
that they were not validated or translated into the language
in question.

It is not enough for the instruments of health assessment
to be translated into different languages; they require cultural
adaptation and a specific methodology for this scale or measure
to be valid in a country other than the one in which it was
validated, and it must be culturally adapted to maintain its
content validity in this new language and new population.®**
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However, it was observed that, among the studies that
evaluated levels of sedation, four of them used the Comfort
scale.1920242) However, the Comfort-B, a scale appropriate
for the evaluation of sedation in children, already exists
in the current literature, with important differences: the
Comfort scale uses physiological variables, heart rate and
blood pressure, with the intention of assessing the level of
discomfort more objectively, while the Comfort-B refers
only to behavioral variables, and uses an item related
to crying to better assess children not on mechanical
ventilation.#*3®

Following the analysis, a large disparity was observed
between the protocols and/or evaluation of the patients in
the use of scales. SOS was used properly in only one of the
studies evaluated,"” in which assessment was conducted
every eight hours, or if necessary, reference scores greater
than or equal to 4 were used to diagnose withdrawal
syndrome, per recommendations made by the author of
the scale.®”

The difference between the incidence of withdrawal
syndrome may be associated with the use of different
protocols, drug dosages, evaluation methods and
polytherapies for sedation and analgesia, factors that
hinder an accurate incidence of withdrawal syndrome, thus
becoming a confounding and bias-causing variable.

The use of sedoanalgesia in the treatment of critically
ill children is essential, in most cases, because sedatives do
not have analgesic properties, which makes their isolated
use unfeasible, as they do not control pain, requiring drugs
of different classes and complicating the diagnosis and
treatment of withdrawal syndrome, since for each drug,
there is a conduct and treatment to be performed.©®

In addition, the instruments used to evaluate
withdrawal syndrome, despite contemplating different signs
and symptoms of withdrawal, cannot discern withdrawal
syndrome caused by opioids or benzodiazepines,®4?
although an author” suggests that WAT-1 is more effective
in the detection of opioid withdrawal symptoms than in
the detection of benzodiazepine withdrawal symptoms.
This may be because, unlike the SOS, this scale does not
include the specific manifestations of withdrawal from
these sedatives, such as hallucinations, grimacing and
disorganized movements.

One of the studies used intravenous lorazepam for
the management of withdrawal syndrome, a drug that
is not available in parenteral presentation in Brazil. This
shows, again, the heterogeneity of the drugs used, not
only for weaning but also for the management of pain
and sedation in pediatric patients.

Regarding the use of drugs for the prevention and
management of withdrawal syndrome, it was found
that there are several protocols and drugs being studied;
however, none of them have a significant impact due to
the reduction of the incidence of withdrawal syndrome.
Although some studies addressed the evaluation of, for
example, opioids alone, this fact is not possible because
most pediatric patients receive concomitant infusions of
sedatives and analgesics.

Although there are studies that guide the use of
medications, protocols and weaning methods for the
prevention and reduction of withdrawal signs and
symptoms, there is still no preestablished gold standard,
and the efficacy and safety of the methods and drugs used
need to be studied.

Several aspects increase the internal validity of our
systematic review. First, because of the use of a search
strategy based on a recognized method (PRISMA). The
research was performed using the main databases available
in the field of medical and health sciences. Even with great
heterogeneity, the studies were classified, regardless of their
methodological quality, using recommended tools, further
increasing the reliability of the present study. It is believed
that because withdrawal syndrome is a current topic
that has received greater visibility in the past decade, the
inclusion of observational studies is reasonable. Likewise,
retrospective studies were included only with a sample of
50 participants or more.

This review has several limitations. Due to the
small number of studies and the diversity of variables
(sedoanalgesia regimen, evaluation of withdrawal syndrome,
concomitant use of other drugs, patients with different
pathologies and interventions), it is difficult to stratify the
method or strategy most appropriate to evaluate withdrawal
syndrome. Other obvious limitations are the moderate
quality of the data and the limited evidence in the articles
analyzed, as they include prospective and retrospective
observational studies, and the NRCTs and RCTs present
a significant risk of bias. This may be due to the difhiculty
of conducting clinical studies in the pediatric population
and the scarcity of literature on the research topic. Thus, it
was not possible to perform a meta-analysis due to the great
heterogeneity in the methods and protocols used among
the studies. Therefore, there is a need for more studies to
be conducted with greater methodological rigor, including
standardized protocols, with established weaning criteria, use
of a homogeneous therapeutic regimen in the population
and use of validated and appropriate instruments for the age
group, following the guidelines suggested by the authors.

Rev Bras Ter Intensiva. 2022;34(4):507-518
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CONCLUSION

This systematic review found great heterogeneity
among the studies, especially regarding variables such as
the sedoanalgesia regimen used, weaning method and
evaluation of withdrawal syndrome.

Nevertheless, two studies showed a statistically
significant difference in the reduction of withdrawal
syndrome with the use of protocols, noting that this
method may be effective for weaning from sedoanalgesia.

It is also observed that the Sophia Observation
Withdrawal Symptoms Scale was the most used among
the 11 studies. It is an easy-to-apply instrument that can
identify the signs and symptoms of withdrawal syndrome
earlier, facilitating appropriate interventions for each
patient and therapeutic regimen used.

The Comfort scale was also one of the most cited
instruments for assessing the levels of sedation. However,
for the pediatric population, the Comfort-B scale is
recommended because it allows the assessment of whether
to increase or decrease sedation, which increases patient
safety and reduces the effects of withdrawal syndrome.

Although it is known that there are protocols, drugs
or weaning methods for the prevention and reduction of
withdrawal syndrome, there is still no preestablished gold
standard, and the efficacy and safety of the methods and
drugs used need to be studied.

The moderate quality of the data and the scarce evidence
of the articles analyzed may represent limitations because
observational studies were included, which may be a
consequence of the scarcity of literature on the research topic.
However, all references were subjected to an evaluation of their
methodological quality to identify their limitations and biases.

Further research is needed to provide more robust
evidence about the most appropriate alternatives for
the treatment and prevention of withdrawal signs and
symptoms in critically ill children.
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