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URING AN AVERAGE WEEK, AN ESTIMATED 10,000
infants are born prematurely in the U.S.! In

one study, premature infants
experienced an average of 12
painful procedures per day of
hospitalization.? Bedside nurses
express mounting concern
(documented by research) that
neonatal pain is often under-
estimated and undertreated.
Advances in technology and
medical breakthroughs have sig-
nificantly improved survivability
for premature neonates; however,
these advances have multiplied
the number of invasive, painful,
and tissue-damaging proce-
dures these infants undergo.’-°
Evidence clearly indicates that
untreated procedural pain pro-
duces emotional and behavioral
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ABSTRACT

Neonates in the neonatal intensive care nursery experience
multiple, painful, tissue-damaging procedures daily. Pain
among neonates is often underestimated and untreated,
producing untoward consequences. A literature review
established strong evidence supporting the use of sucrose
as an analgesic for minor procedural pain among neonates.
A review of unit practices and nurses’ experiential evidence
initiated the production of a standardized protocol in our
unit at the University of Washington Medical Center
NICU in Seattle.

Nursing practices surrounding sucrose use differed widely
in dose, timing, and patient application. We carefully
evaluated evidence documenting the effectiveness as well
as the safety of sucrose administration and wrote a protocol
and practice standards for our primarily premature patient
population. This article describes the development and
execution of a standardized, nurse-implemented, sucrose
protocol to reduce procedural pain.
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consequences, including learning disabilities, that last into
adulthood.®” Physiologiceffectsincludealtered painsensitivity

and permanent neuroanatomic
abnormalities.® Additionally, the
reduction of pain is a significant
ethical concern in neonatal care.
Because it is difficult to quantify
pain in infants, neonatal nurses
are obligated to recognize and
reduce the pain of procedures.’
Published studies of sucrose
administration in the neonatal
population demonstrate that “a
spoonful of sugar” may prevent
or relieve discomfort related to
certain medical procedures.!0-14
In addition to primary research,
many review articles exist that
recommend sucrose and guide
clinical use.!®'7 The Cochrane
Reviews have consistently sup-
ported the use of sucrose for the
use of procedural pain in neo-
nates since 1998.18 This article

NEONATAL NETWORK

VOL. 29, NO. 5, SEPTEMBER/OCTOBER 2010

271



Ayunjewsaud jo Ayyedounal = 4Oy |

113 P3]|043u0d paziwopues = | DY D14oid ujed Juejul ainjewald = dd|d ‘obe jeuondaduodisod = yDd
‘yinow Aq Buiyou = OdN ‘buiydns aAINUUOU = SNN ‘WSAs Bulpod [e1dey [eyeuoaU = SN S13|020493Ud BuIziioudau = DN ‘2400 3siy [ed160|01qoINaN = SYFN ‘Jueu]
WJ23121d DY JOJ JUSWISSISSY [eJoIARYRgOINaN = |dVN ‘SnouaAesiul = Al ‘obe [euonelsab = yo q adAy abzuanyjui snjiydowapy = giH ‘snueisy ‘sissniiad ‘eayiydip = d1Q A2y

'VOd $H99M

9¢ 1B UOIILIUSIIO PUR SS3ULJDJe UO pue JoDIA

pue juswdo|aASP J0JOW UO SII0DS JOMO|
pa121paid 95040NS JO S3SOP JO JdqUINU JaybiH

'sawo023no Aue uo sdnoib ayy
U99MIDQ PUNOJ 2J9M S2DUDIDJHP JULdIHIUDIS ON

‘BbuiA1d swn 3sow ayy uads (sawiny
uoneziunwuwly |je) sdnoib ogade|d ayy ul saiqeg
‘uonesedaid 25040NSs JIBYLID UBYY DAI1DDYD

ss3| A|qelapisuod aq 03 pateadde uised]

*9S0JDNS 940G UBL) }294J SS3| Py 3S0IINS 957

‘dnoib

Ja1y1ped-sn|d-as01ons 9%0¢€ ay) pue dnoib

9S0JDNS 9%O€ Y} USSMISQ PUNO) SBM S10DS
ured U1 9dUBIRHIP JULDIUBIS A[jeD13S1IR)S ON

‘ogade|d e buialedas dnolb

33 Ul uey) 3s0JdNSs 950¢ bulAledal dnoib
33 Ul JoMO| AjJuediiubis 919m $2100S Uley

abaeydsip e

pue abe Jo s)aMm

Z 1e painsesaw
SeM SHEN YL

'Vod

$399M OF pue ‘9¢

‘Z€ Ye paunseaw

219M |dVN 341

Jo syusuodwod

uoleUdIO

pue ssauyide

pue obIA pue
Juswdo[aAap J010|N

suonaalul

Bbuimol|oy

saINUIW € A}

bulnp A1 s,Aqeq
3y} jo uoneing

(o1-0)

S9]RUODN 40}

9|eds buney uled

91NdY |elolAeySg

(u-neaAnoN
2nbiy uns|noq) :Nva

|jeAowl
pes|/ade) ‘uoilasul
agny abeaeb ‘buiuondns
3N} [eaydRII0PUD
9|gerlojwodun
ainydound |elslle
‘uondaful quawadeld
Al ‘@due| [93Y :DAISeAU|

suoneziunwiwi
dIH pue d1d

unatodoayikis
Jo uonda(ul
snoaueINdgNSs 35414

sainpadoud

pabuojoid 10} sasop ¢ 03 dn

‘21npad0.4d 2y ol sSINUIW 7
pue buluuibaqg ay e uaalb asoq

19}eM 10 3S0IINS %1

Jw "0 :(paubisse Ajwopuel)
dnoub Ja1em 1o asoidng

anbuoy s,Ageq jo 1Jed Jouue

0lU0 dINUIW | 10} pabulIAs
SEM UOIIN|OS 1531 dY} JO W 7
ogade|d/1a1ep ¥

suonedipaw [elo duieipad

Ul Pasn ‘Iaua}aams [o]l3jew

‘dnuAs asoon|b pajeusaboipAy

(ewnjor/3ybem 9%0%)

(uelq ‘waulsa] ‘eweyq
9119nboy) uisedA ¢

%0¢G 950J4ONS 7

0557 9501ONS °|
:SUONN|OS INO4

SNN
Aq pamojjoy (Tw €°0) s0oNn|H

%0¢€ SA (Jw €°0) 250oNn|6 960¢
ogade(d
e sA (W €°0) 2502N|6 9%0¢€

Apmis pajsjdwod ¢o|

‘Ui J9)e sinoy g

UIyHM pajjolud

AI9M YD d SYoaM |€>
syuejul wislald /01

SNDIN
uelpeue) pajeljiye
-AyISI9AIUN []] [9AST

18 1Oy pul|g-3|gnod

suonnj|os

IN0J JO SUO dAIDII

0} paziwopueld

suoeziunwuwi

bujobispun pue

6 005‘Z< J0 sybrom

YHIg Yyum vD

$y98M zp pue /g

usaIM3aq uloq
sjuejur Ayyesy g1

104

s|el} om] ul yn

$Y99M §°Z€—7'SZ pue
L§—8"HZ S91eUOdU
wu3a1d O papnpu|

Apn3s [ed1ul|d 19A0SS01D)

epeue?) 090N
‘|leanjuoN
‘Aussoniun DO
(2002)
¢z'[e 38 uosuyo(

NEONATAL NETWORK

AN
‘spaa 4o AYIsIaAluN
(z002)
z'le 19 Iybuswey
dduely
‘Ass10( ‘|eadsoy
urewan
JuIeS-ASSI0(
‘NDIN Assiod
(z00?2)
sz’ 1819 |elequed

s)nsay

uollenjeas uleq

2inpadold buisne)-uiey

3so( 9so.ong

9)dweg
pue ubisaq Apnis

uonesoq
JERNEYEIEN]

POMIIAIY SIIPN]S 9504ONG Pa1dI32S W | J14VL

SEPTEMBER/OCTOBER 2010, VOL. 29, NO. 5

272



Ayunjewsald jo Ayjedounal = 4Oy ‘|ely pajjos3uod paziwopuel = | )Y @|iy04d ured juejul aunjewsald = (d|d ‘@be jeuondaduodisod =y
‘yinow Aq Buiylou = OdN ‘BupdNs sAIIINUUOU = SNN ‘W)SAS BuIPOD [eIde) [eIRUOBU = §D{N ‘SIH[0D0Ja1UD BUIZIToIDaU = DN 21006 YsIy |ed160j0IqoINaN = SYEN ‘Queju|
WJ23121( DY JOJ JUSWISSISSY [eJoIARYDqOINaN = |dVN ‘SnouaAesiul = Al ‘obe [euonelsab = yo ‘q adAy abzuanyjul snjiydowany = giH ‘snueisy ‘sissniiad ‘eayiydip = 41q A2y

‘sainpadoud

|njuied Ajjennualod pue aAIsidAe 19410 0}
JuaA9 |njuied ay) puokaqg puaixs eisabjeue
950.0NS JO s}jouag “a4npadold bujaibaied
aunnod juanbasqns e 03 asuodsal uled ay)

1591
Buiusaids ulogmau ayy
Joj ainpundiuan Jsyje

sainpadoid
||e 21049q J93eM |119)S IO

Yiiq Jaye
sainpadoltd a|pasu
||e aJogaq dnoib
(493eM) OgadR|d
10 9s01oNns e 0}
paubisse Ajwopued
2J9Mm (s1ayjow
d139qeIp Jo sjuejul
pue sjuejul jewJou)
©1R1IS OM] UIYHM
sa1euoau Ayyjesy

epeue) ‘oleuQ
‘ojuoio|
‘lendsoH
leul§ JUNON
(6002)
c1Z¥8)

saonpal 950.2Ns ‘uled abeuew 0) pasn USYAA ddld  pawuoyiad abueyd sadelq  UOIIN|OS 9S0IINS Y7 B JO TW 7 1D¥ pulg-sjgnoq R ‘Ueys ‘oippel
1591 BUIUSBIIS UIOgMBU BY)

10} 21mpUNdIUSA 0] P3YILLI| SEM 3SOJINS JO Burioyuow asodn|6 - epeuR? ‘OUEIU0
$S9UDAINDRYLS ‘@inpadoid Aq siskjeue ajesedas 10} sadUR| [99Y € 1541} Y ‘01u0J0).
UMM "Uiq Ja1Je sAep g 1sd13 ay3 Ui pawuoyiad ay) pue 9531 buiuaaids JRGLE PuoU] [t . .

Jnagelp Jo (uoneisab [e3idsoH leuis N
sa1npad20.d [e2IpauW |[e 10) PISN SEM 9S0IONS ulogmau ayj Joy sainpadoud RERID o (I
USYM SJ94)OW J119geIpUOU pue d11agelp aimpundiusa ‘Y uiwea ||e 240)9g uonn|os ogade|d $199M 9€3) SUIOGMIN (8007)
1209 JO SUIogMaU Ul uted JO UOIIINPal 1SIPOIAN ddid 1o uondalul sejnasnwenu 10 9S0I2NS %7 © 10 W 7 1D¥ pulg-sjgnog os'12 32 OIppe]
“(s31095 dd|d J9MO]) 318D pJepuels JSAO [eAowsl adey T —
JJ2Uaq JuedLIUBIS pamoys Janided + asoidng pue ‘aimdund Jequin) papnjoul 341] Jo sAep gz 35l peues ‘o%cmhow
*$9WO02IN0 [ed1ulpd Jo (SYgN) d160j0inau ‘Uo1Jasul aul| [elIa)Je Jo ay3 4oy sainpadoud |njuted |1y NIIN 111 12AT “waIpId
ul saduaIdKIP ON ‘sdnolb usamiaqg (DIN Al ‘92ue] |93y ‘01 paniwi| J1a1ed ou :a.1ed piepuels BB VD $399M 0€-9¢ 32I1S 104 [eNdsoH
‘uondajul [elo ‘elwadA|b1adAy ‘uoneiniessp jou Inq ‘Buipn)pul 10 J31y10ed B Y1IM J91eM 3[119]S syueyur ainjewaid 99 : :
uabAxo ‘eaudAyde) ‘eipsediydey ‘Bupjoypd) SYaN pue sainpado0ud snosueind 10 3501ONS %p7Z JO W |0 saunseaw pajeadal (5002)
$3WO021N0 A19JeS Ul S32UIaJJIP JUedIubIs ON ddld  Buibewep-anssn ‘aaiseAu :ainpadold alojag saINuUIL Z  YUM | DY 2Andadsoly 221219 SUDAR)S
eisabjeue
35010N5s 0] 21nsodxa ,
snoiaaid Jnoym S DAY
wexa a4a ! uwamﬂ__u. o Je eueISINOT
BuLINp s|eAISUl 9)NUIW-Z e NJIN pa3eljiy
-A)ISI9AIUN ||| [9AD J0 Aisizaiun
‘sdnoub 1a1em J131BM 10 395019NS %7 JO SISOP ST []]] [EAE]
3} pUE 95042NS Y} USIM]SC PUNOJ dI9M qw 10 9a4y1 snid “aiyoed 1e syuejur wisyald og (#002)
$9102S d|d UBSW Ul S3DUIBLIP JULDIIUBIS ddld JdOY 10} UoIeUIWEXD 947 e ‘sdoupaka Jnayisaue-|edoT 1D¥ pulg-sjgnoqg L1239 [IPUIHI
‘v Aq siolreyaq
ured Ul S9OUIBYIP JULDYIUDIS D19M D49y |
“191eM 3|1431S + SNIN
1O 1L JO BUO|E 3S0.INS JO 1Y) UBY] 19119
Ajuedyiubis sem asodns + SNN Jo Aoediyy3
‘sdnoub Jay1o ul uey (s3yaam epeue) J:Eco
£/9 1£—27) dnoib yn) 159mo| Ul papiodal vD Aq ojuolo] J9us)
3J9M SIUIAD 3SIDAPE JO staquinu Jaybip Koediyye pue K1ages suw_mwr wmw__ow
usw u
*3s0p 3|Buls e 10} pajesisuowsp $SOSSE 0 VD SHI9M v_oo\“\y\mc::m
a1am suonedipul (Uoieinesap uabAxo |011U0D 9€~£Z sIuBjul 061
pautesns ‘eaudsAp Jo eaudAyoe) 10} Ja1yoed UO J91eM 9)1I1S VD 1o} Ajnesns oy (€002)
paule1sns ‘eipJedAyde) pauleisns ‘buniwon 10 ‘Ajuo asouons ‘“auded | Dy Jabue Jo siskjeue a7 SUSASIS
‘buiybnod ‘bupjoyd) A1ajes wsl-14o0ys ddid doue| [99H U0 9S0JONS %7 Jo W G0 Alepuodas Aiojelojdxy R suiqqIn
synsay uolnjenjea uied  a4npadold Buisned-ureq asoQ asoudng ajdweg uones’o
pue ubisaq Apnis /adud49)9y

POMIIAIY SIIPN]S 9504ONG Pa1dI32S W | J14VL

NEONATAL NETWORK

VOL. 29, NO. 5, SEPTEMBER/OCTOBER 2010

273



Ayunjewsaud jo Ayjedounal = JOY ‘|l pajjo43uod paziwopued = | )Y ‘d)iy04d ured juejul aunewsald = (d|d ‘obe jeuondaduodisod =y

‘yinow Aq Buiyiou = OdN ‘Bupdns sARINUUOU = SNN ‘WaisAs Buipod |eide) [eIRUOBU = §D4N ‘SI31[0D0421UB BuIZII0IDBU = DIN ‘2100 Ysiy |ed160]0IqoINaN = SYGN ‘ueju]
WIDID.d DY} J0) JUSISSISSY [JOIARYSQOININ = |dVYN ‘SnouaAesjul = A| ‘abe Jeuoneisab = y0 ‘q adAy anzuanyjur snjiydowany = giH ‘snueial ‘sissniiad ‘elayiydip = d1Q 4ay

"950J2NS |eJO JO 129)J dIsableue
pauleisns e 3sabbns sbuipuly asayy Jayyaboy
uye] "syuejul IS Ul $2102s uted [eiolAeYdq

Mo| Ajpuaisisiad pue sainpadold adue|
|99y 2AISS220NS 03 sasuodsal d1bojoisAyd

1SOW pue |elolA_YDq Ul 9SBIIDUL JO o8]

*3|qe|ieAe A|Jua1ind aDUIPIAS
1s96u0.11S BY) UO paseq ‘sajeuoau ul
A|91enbape uied |einpadoid sbeuew 03 pasau

uoneinyes
uabAxo pue ajed

eay 16ojoishyd ‘a1e1idouidde Ajjeyuswudolanap

JI pue juejul Jey) J0J |ensn Ji
paJa4jo Jalyde ‘paajdwod
sem ainpadold |ipun saynuiw
Z A1aAs pue adue| |93y 3y}
91097 A|91RIpaWI W] SISOP
Jeuonippy ainpadold Jo 1lels
210J9q sainuiw Z anbuoy
Jolue 0juo pabuliks
95040NS 9%¢€ JO (OdN Sem

Juaned 1) W 600 410 W $Z°0

(yanow uado
‘Moulny |eigejoseu
‘ozaanbs aks
‘ab|ng mouq :$D4N
J019sgns uiod-)
uoissaidxa |edey
pue (siskjeue
10} paplodal
-olpne) sawi
Buifid :jesoireyag

Awojoqgajyd
10} 9dUE| [93Y plepuels

uied aanesadojsod
10} 40 ‘JOY 40} JuswIeI}
pue bujuaalds ‘jerowsl
pue juswade|d agqny

sjuRJUl WIS}
u1 AjjeJo Jw g—| pue sjuejul
wjald ul aunpadold alojeq

1oyod
9Y3] Ul sjusauwissasse
ured ¢y 4O |30}
e syjuow || JI9A0
(Yaiq 38 ¥ s2am

8E€—€€) SIURUI GG
‘uonezijeydsoy
2413UD J10J paIpnIs
2JoMm sjueyu| ‘bupue)

ejjesysny
|99y aunnol bulnp ‘2UINOg;BIN
syuawssasse ujed “eydsoy
[elas jo Apnis s,ua1pIy) [eAoY
[2UOIIBAISSCO
[euipnyibuol (6002)

aARdadsoly 67’1219 Uosiiiey

*21npadoud aAlseaul
yoea Joj sainseaw
|eIUSWIUOIIAUD

pue ‘[eioiAeyaq
“O1bojodewseyduou
“S160j00eWIRYd
burispisuod
“quawabeuew
Ji1sabjeue |eqo|b

e 9qlIdsap 0} pue
aonoeud [esiulpd ut
SWO03ISND 10 INJesd}|
9y} Aq payioddns
9DUSPIAS JO [9A3] dY}
UO SNSUASUOD & Yoeal
03 uoissnasip uado
pue ‘sisayjuAs ejep
‘M3IADI D13 WRYSAS

AbojojeuoanN

Jo A12100§

uel|ey| 3Y3 Jo
dnoun Apnis uieq

3y} JO ssauateme s,|euoissajoid aued yjeay 359y bulnp pasn saINuIW Z Ajjedo Jw ¢0— pasn sjsibojojeuosu (6002)
ay3 aroudwi djay pinoys sauijppinb asay | S2INSEaW [04IUOD UlR Z°0 WOJ) S9SOP Ul 9504ONS 19dxa Jo |aued v </'le 19 obeq
s)nsay uoljenjeaj uied  aJnpadold buisned-ured 950( 25042Ng sjdwes uoneds>oq

pue ubisaq Apnis /adud49)9y

POMIIAIY SIIPN]S 9504ONG Pa1dI32S W | J14VL

NEONATAL NETWORK

SEPTEMBER/OCTOBER 2010, VOL. 29, NO. 5

274



describes development of a standardized, nurse-implemented,
sucrose protocol for analgesia in neonatal intensive care.

SYNTHESIS OF EVIDENCE
As a first step, NICU practices at the University of

Washington Medical Center were reviewed and feedback solic-

ited from nursing staff about sucrose use. Findings showed

that sucrose administration practices varied, in dosing and
timing, and were influenced by nurses’ experience quanti-
fying neonatal pain. A literature review by the unit’s Local

Practice Council (LPC) established the scientific background

supporting sucrose as an analgesic for neonates (Table 1). Key

findings included the following:

e Absorption of sucrose occurs more rapidly by oral/
buccal administration than by ingestion or enteral instil-
lation. Sucrose administration via nasogastric (NG) tube
is not effective. A study comparing intragastric to intraoral
administration of sucrose demonstrated no effect when
given via NG tube.!

e A minimal dose of one to two drops of 24 percent sucrose
results in endogenous endorphin release within two
minutes of sublingual administration.

e Sucking on a pacifier potentiates the analgesic effect of
sucrose and enhances the neonate’s comfort.

e Repeating the dose every five minutes enhances analgesia
for prolonged procedures.

We evaluated potential hazards to the neonate of sucrose
use. Specific risks associated with sucrose administration
include choking, coughing, vomiting, and hemoglobin
desaturation.® Evidence suggests that reasonable precautions
during sucrose administration can limit these effects. In our
experience, visualizing dispensed drops, practice with use of
a dropper-style dispenser, and careful administration to the
side (buccal area) or anterior tongue can enhance delivery
techniques. Attention to administration details can reduce
the risk of coughing and choking. Further, using minimal
volume (one to two drops) also reduces such risks. For larger
more mature infants, nurses may choose to offer a pacifier
dipped in sucrose solution.

A second area of concern is the effect of sucrose on blood
glucose. Concerns regarding hyperglycemia are theoretical
and not supported by evidence. Sucrose is a disaccharide that
delivers one equivalent of glucose and one equivalent of fruc-
tose. Glucose is a monosaccharide; its structure includes two
stereoisomers (mirror images of each other). D-glucose (dex-
trose) is the biologically active isomer. Sucrose, therefore, is
not equal to dextrose; but for the purpose of comparison, we
chose to consider how they might relate to each other when
considering the issue of hyperglycemia in micropremies.?%-2!

In consultation with our neonatal pharmacist, we com-
pared the amount of glucose in the proposed dose of sucrose
with the amount of glucose infants would receive in hyper-
alimentation (HA). A neonate receiving continuous-drip
HA with 10 percent dextrose would receive a minimum of
2 mL/hour delivering 200 mg of dextrose/hour. At the

VOL. 29, NO. 5, SEPTEMBER/OCTOBER 2010
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dosage prescribed in the sucrose protocol, neonates receive
one to two drops of commercially available 24 percent sucrose.
This equates to 0.05 mL/drop delivering 1 mg sucrose/drop,
for a total dose of 1-2 mg of sucrose per treatment. This
dosage is substantially less than the amount of dextrose a
neonate would receive in a continuous HA infusion. We also
sought input from our neonatal dietitian regarding the nutri-
tional implications. To control sucrose intake and reduce pos-
sible concern about glycemic effect, we elected to standardize
administration at one to two drops of sucrose per dose and,
additionally, to limit total daily intake to less than 1 mL /day
for premature infants <1,500 g, with more liberal dosing for
larger infants. This limit gives a range of 10-20 doses per
24-hour period for our smallest infants, adequately covering
the days when an infant must undergo a high number of inva-
sive procedures.

A third possible risk of sucrose administration is necrotiz-
ing enterocolitis (NEC).2? The hyperosmolarity of sucrose
preparations along with fears about early feeding raise con-
cerns about gut integrity.!® In a comparison of water with
nonnutritive sucking (NNS) and sucrose, Stevens and col-
leagues found no difference in outcomes including NEC and
intraventricular hemorrhage.?? Despite clinicians’ fears of
NEC, there have been no systematic studies or published case
reports showing an association between sublingual, small-
volume sucrose administration and NEC. For our protocol,
we chose to limit volume and assure sublingual administra-
tion, which should alleviate these concerns. We consulted
with the neonatology division and our medical director, who
agreed with our approach.

The effect of sucrose administration on neurodevelop-
ment is an important—and still unanswered—question.
Despite a large body of evidence supporting the efficacy of
sucrose in safely decreasing signs of pain, a single study deter-
mined that a higher number of sucrose doses among infants
<31 weeks gestation predicted lower scores on standard
developmental outcome tests.?® A comparison of outcomes
on the Neurobehavioral Assessment for the Preterm Infant
(NAPI) test for infants receiving multiple doses of sucrose
versus multiple doses of water in the first week of life revealed
that an increased number of sucrose doses was predictive of
lower scores for motor development and vigor, and also for
alertness and orientation, when infants were measured at or
near term. Additionally, scores on the Neurobiological Risk
Score (NBRS) were higher at two weeks postnatal age for
the babies who received more doses of sucrose. The study
authors urge caution in widespread, unlimited use of sucrose
in very immature infants; however, these worrisome findings
have not been replicated by other studies. Sucrose adminis-
tration in Johnston and colleagues’ study involved 0.1 mL of
24 percent sucrose given orally by syringe and repeated up to
three times per procedure with no set maximum amount per
day. The authors reported wide variability in compliance with
the dosing protocol.?3
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TABLE 2 m Painful Procedures Appropriate for Treatment with
Sucrose!®1518

Arterial puncture

Central venous line insertion (peripherally inserted central catheter)
Endotracheal tube suctioning

Eye exam for ROP

Gavage tube insertion

Heelstick

Intramuscular injection

Lumbar puncture

Peripheral intravenous placement
Subcutaneous injection

Urinary catheterization

Venipuncture

To prevent inconsistencies and to protect our patient
population, our group synthesized this and other evidence
to develop our own guidelines for effective administration
strategies. In our protocol, administration is limited to the
sublingual route, and volume is controlled both for each
episode and for total dose per day. This was an empiric deci-
sion based on the volumes reported by others and on our
practical assessment of number of procedures per day.

PROTOCOL DEVELOPMENT AND
CHANGE IN PRACTICE

The sucrose protocol development occurred as part of
the operations of the NICU LPC, which is composed of an
assistant nurse manager, a clinical nurse specialist, a neonatal
nurse practitioner, a staft development specialist, staff nurses,
and a professor from the School of Nursing. The group meets
monthly to evaluate care delivery issues, monitor care quality,
and develop evidence-based practices. The LPC responded
to staff-initiated concern regarding procedural pain manage-
ment and inconsistent practices related to sucrose administra-
tion. The NICU is a 36-bed Level III nursery located in a
tertiary academic medical center. Approximately 100 nurses
staff the NICU, and the care ratio is one to three patients per
nurse. The medical staff comprises attending neonatologists,
fellows in training, neonatal nurse practitioners, and pediat-
ric resident physicians.

The lead author of this article served as a champion for
change in clinical practice and developed the initial draft of
the protocol. The LPC reviewed and modified the work, pro-
ducing several iterations. We presented a finalized protocol
for systematic and informed use of sucrose for procedural
pain to the nursing and medical leadership; leadership offered
their full approval and support to proceed.

Introduction of the standard protocol to nursery practice
involved forcing functions. This term from the health care
quality literature refers to an aspect of a design or process that
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prevents an action from being performed (e.g., confusion of
dangerous look-alike medications by preemptive removal of
them from the stock area) or allows its performance only if
another action (e.g., insertion of a key in a lock) is completed
first.>* In this case, preprinted orders forced the availability
of sucrose. We incorporated the sucrose protocol in standard
preprinted admission medication orders as a nursing PRN
order. Retinopathy of prematurity (ROP) examination orders
were updated with the addition of sucrose as a PRN comfort
measure. Including the sucrose protocol in standard orders
streamlined the ordering process and empowered nurses to
initiate sucrose treatment for early procedures starting with
admission. Sucrose use was limited to a set of procedures that
involved mild to moderate pain of short duration. Table 2
contains a comprehensive list of procedures commonly ref-
erenced in the literature as appropriate for sucrose adminis-
tration. Before the protocol was established, nurses offered
sucrose for fussiness and irritability. The new protocol does
not include use of sucrose for nonprocedural pain because
evidence supporting the practice was deemed inadequate.
Fussiness and irritability require further clinical investigation
to determine their causes, and other possible interventions.

As a second forcing function?* to regulate volume for
the smallest infants, we decided to use body weight—based
dosing in two groups with a cutoffat 1,500 g. The total daily
sucrose dose for the <1,500 g group is limited to 1 mL /day.
For all infants, individual doses are strictly limited to one to
two drops per use. Timing of the dose is two minutes prior to
the procedure, and the dose may be repeated at five-minute
intervals as needed as long as the daily limit is not exceeded
for infants in the <1,500 g group. There is no daily limit for
the >1,500 g group in this protocol.

We developed a specific set of dosing instructions for ROP
eye exams that calls for 0.1 mL or two drops two minutes
before the procedure, 0.1 mL at the beginning of the pro-
cedure, and an additional 0.1 mL two minutes after start-
ing the procedure. This schema should provide four to six
minutes of effective coverage.

We opted to use a commercial 24 percent sucrose prepara-
tion (TootSweet, Hawaii Medical/Natus, Inc., San Carlos,
California). This product is available as a 1 mL unit-dose vial,
consistent with our protocol, and can be dispensed in single
drops. The sucrose vials are purple, which differentiates them
visually from other products such as normal saline solution
and prevents application errors. Sucrose is routinely available
in the unit electronic medication dispensing system. In our
system, the standardized order for sucrose generates an entry
into the medication administration record (MAR). The phar-
macy supply system electronically tracks each sucrose vial to
manage inventory. The nurse documents administered doses
in the MAR and the effect of the treatment in the patient
medical record.

We designed the protocol to integrate with unit standards
for additional comfort measures. The lead author created
an algorithm (Figure 1) summarizing the protocol as a
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FIGURE 1 m Sucrose algorithm.

supportive document. The algorithm serves to IMPLEMENTATION OF AN
enhance decision making and promote consis- ORAL SUCROSE PROTOCOL

tent application among nurses. It is available on We introduced the protocol to nursing and
the unit website, and printed copies are acces- medical staff using an evidence-based slide
sible for bedside use. show presented during staff meetings. Posters

about the sucrose protocol were developed and
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displayed in the staft room. We sent frequent e-mail remind-
ers encouraging use of the protocol to all staft nurses. The
educational content and the sucrose protocol are now part
of new nursing staff orientation. In education of the staff,
we emphasized ethical expectations, short-term and long-
term consequences of pain prevention, and the caregiver’s
role in maximizing the effect of sucrose for procedural pain
by careful timing and repeated dosing. Following the educa-
tional offerings, we established a start date to legitimize the
new practice. All LPC members served as resources for ques-
tions or concerns related to the protocol.

We learned many lessons during the process of implemen-
tation. The first was a simple one, but it had the potential to
derail the project in its early stages. Because use of sucrose
increased, the supply of sucrose on hand was inadequate, and
we ran out of it. This indicated a need to work collaboratively
with pharmacy staff to project supply needs more accurately.
Some more complicated lessons revolved around behavioral
changes. Changes in nursing practices and behavior related to
implementation of the protocol included anticipating painful
procedures, standardizing administration, and dealing with
additional documentation.

Nurses’ responses to the protocol varied. Some nurses
enthusiastically embraced the use of sucrose for procedural
pain; time constraints due to obtaining the product, plan-
ning for administration before the prodedure, and documen-
tation requirements were barriers for others. Some nurses
were reluctant to abandon the use of sucrose for fussiness and
irritability. We found that offering nurses suggestions and
tools for enhancing infant comfort was a good way to change
the behavior of those who had used sucrose for reasons not
associated with pain. Nurses were reminded of the benefits of
developmental care strategies for comforting irritable or fussy
infants. For example, we are promoting earlier dressing and
swaddling, we evaluated and purchased better pacifiers for
micropreemies and more comfortable bilirubin masks, and
we post “Quiet Zone” signs at the bedsides of infants who are
particularly sensitive to noise. Staffing ratio, physical layout of
the unit, and the medication dispensing system are obstacles
that can interfere with timely access to the sucrose product.
Nurses need to prioritize the use of sucrose and value its ben-
efits in order to overcome barriers to its use, make behavior
changes, and integrate the new practices. Practice changes
that support use of the sucrose algorithm and new protocol
require consistent reinforcement and education. Innovation
literature describes practice change as a process of adopting
new actions rather than as a single event.?®> Adoption of
change is most successful when a clear set of criteria is devel-
oped to accompany the proposed change. If an innovation is
valued by the adopter, is simple and unambiguous, is com-
patible with existing unit processes, and is reinforced until it
becomes the norm, the likelihood of its being adopted and
sustained increases.?®
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EVALUATION

The sucrose protocol provides a standardized approach
for this form of analgesia, increases nursing and medical staff
awareness of procedural pain relief, and improves pain man-
agement. LPC members’ initial reports show improved infant
tolerance of painful procedures and positive unsolicited feed-
back from other NICU staft. Although they have not yet
been formally measured, family responses are positive. This
project demonstrates how a multidisciplinary team’s integra-
tion of literature reports and evidence into NICU practice
can improve patient care.

In order to evaluate the adoption of our protocol, we plan
to use a chart review to track patients who receive sucrose,
along with information about dosing and frequency of
administration. We will determine the extent of compliance
with the protocol as a first measure of change. Nurse and
physician knowledge surveys, pain scale values, and family
experience of painful procedures are possible outcomes we
may explore as secondary evaluations of the outcome of the
project.

As a result of our experiences with protocol development
and integration of the new protocol into practice, we are
seeing a shift in the culture of pain management in our NICU.
Removing access barriers, simplifying documentation, and
providing a standard order by which a nurse can decide when
to administer sucrose has resulted in its being administered
more consistently to our tiny patients. Our sucrose proto-
col is part of the orientation for new RNs in our NICU. As
these and other nurses make sucrose administration a part
of their nursing practice, the late adopters are embracing the
protocol as well. Nurses are now actively involved in teaching
the medical staff about the effects of sucrose. Proactive use
of sucrose is becoming the norm. Nurses advocate for use of
sucrose at the bedside prior to painful procedures and incor-
porate time for sucrose administration into the infant’s care.

We focused on limited volumes and specific doses of
sucrose to leverage the physiologic benefits of its use while
reducing the theoretical risks. Development of an algorithm,
designed by nurses for nurses, reinforces prevention of the
consequences of procedural pain and successfully translates
the scientific evidence base into routine practice. A simple,
old-fashioned remedy, a spoonful of sugar, is proving its value
in the pharmacologically enhanced world of neonatal
care.
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