ClinicalEvidence

Blood sampling in infants (reducing pain and morbidity)
Search date July 2007
Olga Kapellou

ABSTRACT

INTRODUCTION: Preterm or ill neonates may undergo 1 to 21 heel punctures or venepunctures per day. These punctures are likely to be
painful. Heel punctures comprise 61% to 87% and venepunctures comprise 8% to 13% of the invasive procedures performed on ill infants.
Analgesics are rarely given specifically for blood sampling procedures, but 5% to 19% of infants receive analgesia for other indications.
METHODS AND OUTCOMES: We conducted a systematic review and aimed to answer the following clinical question: What are the effects
of interventions to reduce pain-related distress and morbidity during venepuncture in preterm or term babies aged under 12 months in a
neonatal unit? We searched: Medline, Embase, The Cochrane Library, and other important databases up to July 2007 (Clinical Evidence
reviews are updated periodically, please check our website for the most up-to-date version of this review). We included harms alerts from
relevant organisations such as the US Food and Drug Administration (FDA) and the UK Medicines and Healthcare products Regulatory
Agency (MHRA). RESULTS: We found 16 systematic reviews, RCTSs, or observational studies that met our inclusion criteria. We performed
a GRADE evaluation of the quality of evidence for interventions. CONCLUSIONS: In this systematic review we present information relating
to the effectiveness and safety of the following interventions: oral sweet solutions; pacifiers; and topical anaesthetics (lidocaine—prilocaine
cream, tetracaine).

QUESTIONS

What are the effects of interventions to reduce pain-related distress and morbidity during venepuncture in preterm

INTERVENTIONS

VENEPUNCTURE Topical anaesthetics (lidocaine—prilocaine cream, tetra-
P CAING) .\ttt 12
.. Likely to be beneficial )

Oral sweet solutions . . ....................... 3 1o be covered in future updates

Pacifiers ... 10 |nterventions in children in hospital over 1 year old

» Blood samples are usually taken from infants via heel punctures or venepuncture.
Both procedures are likely to be painful, especially in younger infants, but analgesia is rarely given.

Infants who have already experienced pain during heel punctures seem more likely to show signs of pain during
later blood sampling than infants not experiencing such pain initially.

 High concentrations of oral sugar solutions are likely to reduce pain, either given together with a pacifier, or directly
into the mouth before blood sampling.

Oral 24% to 30% sucrose and 25% to 30% glucose solutions reduce signs of pain, especially crying, compared
with water or no treatment in term and preterm infants. Oral 30% dextrose solution may also be effective.

Lower concentrations of sugar solutions (10—12%) do not seem to be effective at reducing pain.
Long-term use of oral sugar solutions has theoretical risks of hyperglycaemia and necrotising enterocolitis.
« Pacifiers without sugar solutions may also reduce pain responses compared with no treatment.

Transient choking and oxygen desaturation may occur with the use of pacifiers, or after giving oral sugar solutions
directly into the mouth.

 Topical anaesthetics may reduce pain responses to blood sampling compared with placebo.

Topical lidocaine—prilocaine cream and tetracaine gel or patches reduced signs of pain in most studies of term
and preterm infants.

Adverse effects tend to be minor and transient, but systemic absorption may occur in young infants, which in-
creases the risk of methaemoglobinaemia.

We do not know whether oral sugars are more or less effective than topical anaesthetics in reducing pain from
blood sampling.

DEFINITION Methods of sampling blood in infants include heel puncture, venepuncture, and arterial puncture.
Venepuncture involves aspirating blood through a needle from a peripheral vein. Heel puncture
involves lancing the lateral aspect of the infant's heel, squeezing the heel, and collecting the pooled
capillary blood. Heel puncture and arterial blood sampling are not discussed in this review. For this
review, we included premature and term infants up to 12 months in a hospital setting.
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INCIDENCE/
PREVALENCE

Preterm or ill neonates may undergo from 1 to 21 heel punctures or venepunctures per day. o

These punctures are likely to be painful. Heel punctures comprise 61% to 87% and venepunctures
comprise 8% to 13% of the invasive procedures performed on ill infants. Analgesics are rarely
given specifically for blood sampling procedures, but 5% to 19% of infants receive analgesia for
other indications. ™ @ Inone study, comfort measures were provided during 63% of venepunctures
and 75% of heel punctures. &

AETIOLOGY/
RISK FACTORS

Blood sampling in infants can be difficult to perform, particularly in preterm or ill infants. Young infants
may have increased sensitivity and prolonged response to pain compared with older age groups.
Bl Factors that may affect the infant's pain responses include corrected gestational age, previous
pain experience, and procedural technique.

PROGNOSIS

Pain caused by blood sampling is associated with acute behavioural and physiological deterioration.
Bl Experience of Pain during heel puncture seems to heighten pain responses during subsequent
blood sampling. 1 Other adverse effects of blood sampling include bleeding, bruising, haematoma,
and infection.

AIMS OF
INTERVENTION

To obtain an adequate blood sample by venepuncture, with minimal pain-related stress and mor-
bidity for the infant and minimal adverse effects of treatments.

OUTCOMES

The assessment of pain is difficult in preverbal children. We found no easily administered, widely
accepted assessment of pain in infants. Where available, we have analysed the proportion of infants
crying, or the duration of crying. Other pain-related responses measured in the studies included
facial expressions (the number of specific expressions, or the duration of those expressions), heart
rate, and transcutaneous oxygen saturation levels. Studies used composite scales composed of
behavioural and cardiorespiratory signs of pain-related distress, only some of which have been
validated, such as the Premature Infant Pain Profile scale. We did not pool differences in pain-re-
lated responses or for different pain scales. Pain assessment methods varied in the RCTs, and a
validated scale was not always used. Some measurements (e.g., facial expression) are difficult to
score objectively. In many RCTSs, blinding was not possible (e.g., where pacifiers were used).

METHODS

Clinical Evidence search and appraisal July 2007, and additional hand searches by contributors.
The following databases were used to identify studies for this review: Medline 1966 to July 2007,
Embase 1980 to July 2007, and The Cochrane Database of Systematic Reviews and Cochrane
Central Register of Controlled Clinical Trials, Issue 2, 2007. Additional searches were carried out
using these websites: NHS Centre for Reviews and Dissemination (CRD) — for Database of Ab-
stracts of Reviews of Effects (DARE) and Health Technology Assessment (HTA), Turning Research
into Practice (TRIP), and NICE. Abstracts of the studies retrieved from the initial search were as-
sessed by an information specialist. Selected studies were then sent to the author for additional
assessment, using predetermined criteria to identify relevant studies. Study design criteria for in-
clusion in this review were: published systematic reviews and RCTs in any language, and containing
more than 20 individuals of whom more than 80% were followed up. There was no minimum length
of follow-up required to include studies. We excluded all studies described as “open”, “open label”,
or not at least single-blinded where blinding was possible (blinding not possible where pacifiers
were used). In addition we use a regular surveillance protocol to capture harms alerts from organ-
isations such as the FDA and the UK Medicines and Healthcare products Regulatory Agency
(MHRA), which are added to the review as required. To aid readability of the numerical data in our
reviews, we round many percentages to the nearest whole number. Readers should be aware of
this when relating percentages to summary statistics such as RRs and ORs. We have performed
a GRADE evaluation of the quality of evidence for interventions included in this review (see table,
p 17 ). The categorisation of the quality of the evidence (high, moderate, low, or very low) reflects
the quality of evidence available for our chosen outcomes in our defined populations of interest.
These categorisations are not necessarily a reflection of the overall methodological quality of any
individual study, because the Clinical Evidence population and outcome of choice may represent
only a small subset of the total outcomes reported, and population included, in any individual trial.
For further details of how we perform the GRADE evaluation and the scoring system we use, please
see our website (www.clinicalevidence.com).
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[els]=S3N[e]NVIll \What are the effects of interventions to reduce pain-related distress and morbidity during

venepuncture in preterm or term babies under 12 months in a neonatal unit?

OPTION ORAL SWEET SOLUTIONS

« For GRADE evaluation of interventions for Blood sampling in infants (reducing pain and morbidity), see table, p
17.

< High concentrations of oral sugar solutions are likely to reduce pain, either given together with a pacifier, or di-
rectly into the mouth before blood sampling. Oral 24% to 30% sucrose and 25% to 30% glucose solutions reduce
signs of pain, especially crying, compared with water or no treatment in term and preterm infants. Oral 30%
dextrose solution may also be effective. Lower concentrations of sugar solutions (10-12%) do not seem effective
at reducing pain. Long-term use of oral sugar solutions has theoretical risks of hyperglycaemia and necrotising
enterocolitis.

Benefits and harms

Oral sucrose versus oral water:

We found one systematic review (search date 2004; 3 RCTSs). B The systematic review did not perform a meta-
analysis, sothe RCTs 61 1B gre reported here separately. The first RCT compared 12% sucrose and 24% sucrose
versus water. © The second RCT compared 25% sucrose versus water. " The third RCT compared six treatments:
2 mL of water, 2 mL of 30% sucrose, 2 mL of 30% glucose, 2 mL of 30% sucrose plus a pacifier, a pacifier alone,

and no treatment. ©

Response to pain

Oral sucrose compared with oral water Oral sucrose (24—30%) seems more effective at reducing crying time and
pain scores as assessed using the Douleur Aigué du Nouveau-né (DAN) scale (moderate-quality evidence).

Ref Results and statistical
(type) Population Outcome, Interventions analysis Favours
Crying
(61 28 preterm infants | Mean duration of first cry P <0.05
undergoing . o
RCT venepuncture 19 seconds with 24% sucrose
t3r-i:;:med In review [ 73 seconds with water 24% sucrose
The remaining arm 20 infants in this comparison
evaluated 12% su-
crose
(61 28 preterm infants | Mean duration of first cry Reported as not significant
undergoing . o
RCT venepuncture 63 seconds with 12% sucrose P value not reported
?r—ie;med In review [ 73 seconds with water Not significant
The remaining arm 20 infants in this comparison
evaluated 24% su-
crose
71 39 preterm Mean duration or first cry Mean difference: 34 seconds
neonates undergo- . o o
RCT ing venepuncture 19 seconds with 25% sucrose 2ﬁgos Cl 16 seconds to 51 sec- 25% SUCTose
In review [5] 52 seconds with water
P <0.001
71 39 preterm Mean total duration of crying | Mean difference: 41 seconds
neonates undergo- . o o
RCT ing venepuncture 32 seconds with 25% sucrose 32;; Cl 19 seconds to 62 sec- 25% SUCTose
In review 73 seconds with water
P =0.001
Composite scales: Douleur Aigué du Nouveau-né [DAN]
8l 150 term newborn | Median DAN scores Median difference: 2
infants undergoing .
RCT venepuncture 5 with 30% sucrose 95% Cl0to 4 30% sucrose
6-armed 7 with water P=0.01
trial
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Ref Results and statistical Effect

(type) Population Outcome, Interventions EREWSS size Favours

[5]

In review 50 infants in this comparison

The remaining
arms evaluated
30% glucose, 30%
sucrose plus a
pacifier, a pacifier
alone, and no
treatment

Adverse effects

No data from the following reference on this outcome. B @ M

Oral sucrose plus pacifiers versus pacifiers alone:

We found one systematic review, > which identified one RCT. ¥ It compared six treatments: 2 mL of water, 2 mL
of 30% sucrose, 2 mL of 30% glucose, 2 mL of 30% sucrose plus a pacifier, a pacifier alone, and no treatment. &

Response to pain
Oral sucrose plus pacifier compared with pacifier alone 30% oral sucrose plus a pacifier is no more effective at re-
ducing pain scores as assessed using the DAN scale (low-quality evidence).

Ref Results and statistical Effect

(type) Population Outcome, Interventions analysis size Favours

Composite scales: Douleur Aigué du Nouveau-né [DAN]
[8]

150 term newborn | Median DAN scores Median difference: 1
infants undergoing . o - o
RCT venepuncture 1 with 30% sucrose plus pacifier | 95% CI 0 to 2
?r-ie;med In review [ 2 with pacifier alone P =0.06
50 infants in this comparison S — Not significant

The remaining
arms evaluated
water, 30% su-
crose, glucose,
and no treatment

Adverse effects

No data from the following reference on this outcome. B

Oral glucose versus water or no glucose:

We found four RCTs comparing 1 to 2 mL oral 10% to 30% glucose versus water. @ ©1 B0 I The first RCT
compared six treatments: 2 mL of water, 2 mL of 30% sucrose, 2 mL of 30% glucose, 2 mL of 30% sucrose 5E)Ius a
pacifier, a pacifier alone, and no treatment. ' The second RCT compared 30% glucose with no treatment. ® The
third RCT compared 25% glucose and 10% glucose with water. 1 The fourth RCT compared two different volumes
of 30% glucose solution (2 mL and 0.4 mL) versus water. ™!
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Response to pain

Oral glucose compared with water or no glucose 30% glucose is more effective at reducing pain responses as assessed
using the Premature Infant Pain Profile (PIPP) and at reducing the duration of crying (moderate-quality evidence).

Ref Results and statistical
(type) Population Outcome, Interventions EREWSS Favours
Crying
) 120 term newborn | Mean crying time Reported as not significant
infants, 60 of .
RCT whom had 12 seconds with 30% glucose P value not reported
venepuncture and | 27 seconds with no treatment Not significant
were analysed
separately
Subgroup analysis
(107 60 preterm infants | Mean duration of crying P =0.04
undergoing . o
RCT venepuncture 41 seconds with 25% glucose |
_ ; 25% glucose
t3 'a:med The remaining arm 86 seconds with water
ra evaluated 10%
glucose
(107 60 preterm infants | Mean duration of crying P=0.23
undergoing . o
RCT venepuncture 69 seconds with 10% glucose f
_ ; Not significant
? 'a:med The remaining arm 86 seconds with water
ra evaluated 25%
glucose
(11 58 clinically stable | Mean duration of first cry P <0.05
infants, at least 30 .
RCT weeks gestation at 0 seconds with glucose 2 mL
3-armed birth, undergoing | 13 seconds with water
trial venepuncture ) o ) glucose 2 mL
38 infants in this comparison
The remaining arm
evaluated 0.4 mi
glucose
= 58 clinically stable | Proportion of infants who cried | P <0.05
infants, at least 30 )
RCT weeks' gestation at 0% with glucose 2 mL
3-armed birth, undergoing | 11% with water
trial venepuncture glucose 2 mL
Absolute numbers not reported
The remaining arm . o .
evaluated 0.4 ml 38 infants in this comparison
glucose
(11 58 clinically stable | Mean time to first cry P <0.05
infants, at least 30 X
RCT weeks gestation at 300 seconds with glucose 2 mL
3-armed birth, undergoing | 2 seconds with water
trial venepuncture ) o ) glucose 2 mL
38 infants in this comparison
The remaining arm
evaluated 0.4 mi
glucose
= 58 clinically stable | Median duration of first cry Reported as not significant
infants, at least 30 .
RCT weeks' gestation at 18 seconds with glucose 0.4 mL | P value not reported
3-armed birth, undergoing | 13 seconds with water o
trial venepuncture ] ] ) ) Not significant
40 infants in this comparison
The remaining arm
evaluated 2 ml glu-
cose
(11 58 clinically stable | Proportion of infants that cried | Reported
infants, at least 30 .
RCT weeks' gestation at 9% with 0.4 mL glucose P value not reported Not significant
3-armed birth, undergoing | 11% with water
trial venepuncture
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Ref Results and statistical Effect
(type) Population Outcome, Interventions EREWSS size Favours
The remaining arm | Absolute numbers not reported
evaluated 2 ml glu- . - .
cose 40 infants in this comparison
= 58 clinically stable | Mean time to first cry Reported as not significant
infants, at least 30 .
RCT weeks gestation at 2 seconds with 0.4 mL glucose | P value not reported
3-armed birth, undergoing | 2 seconds with water o
trial venepuncture ] o ] — Not significant
40 infants in this comparison
The remaining arm
evaluated 2 ml glu-
cose
Composite scales: Douleur Aigué du Nouveau-né (DAN) , Premature Infant Pain Profile (PIPP)
8l 150 term newborn | Median DAN scores Median difference: 2
infants undergoing )
RCT venepuncture 5 with 30% glucose 95% Cl1to4
Sr-izzmed The remaining 7 with water P =0.005
arms evaluated 50 infants in this comparison 30% glucose
30% sucrose, 30%
sucrose plus a
pacifier, a pacifier
alone, and no
treatment
) 120 term newborn | Mean PIPP score P =0.02
infants, 60 of .
RCT whom had 3 with 30% glucose
venepuncture and | 6 with no glucose 30% glucose
were analysed
separately
Subgroup analysis
(11 58 clinically stable | Median PIPP score P=0.01
infants, at least 30 . .
RCT weeks' gestation at 5.5 with with glucose 2 mL
3-armed birth, undergoing | 11 with water
trial venepuncture glucose 2 ml
The remaining arm
evaluated 0.4 mi
glucose
= 58 clinically stable | Median PIPP score Reported as not significant
infants, at least 30 . .
RCT weeks' gestation at 7 with with glucose 0.4 mL P value not reported
3-armed birth, undergoing | 11 with water o
trial venepuncture _ o _ — Not significant
40 infants in this comparison
The remaining arm
evaluated 2 ml glu-
cose
Other pain-related responses
= 58 clinically stable | Oxygen consumption (mL/kg) | Reported as not significant
infants, at least 30 .
RCT ; : 1.1 with glucose 2 mL P value not reported
weeks gestation at g P — Not significant
3-armed birth, undergoing | 1.7 with glucose 0.4 mL
trial venepuncture .
1.5 with water
(21 58 clinically stable | Heart rate increase (beats per | P = 0.61 among groups
RCT infants, at least 30 | minute)
weeks' gestation at 17 with dl 2mL o
3-armed birth, undergoing with glucose = m €—> | Not significant
trial venepuncture 19 with glucose 0.4 mL

23 with water
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Adverse effects

No data from the following reference on this outcome.

(8]

Oral sucrose versus topical anaesthetics:

We found one systematic review (search date 2004), which did not perform a meta-analysis. (2 1t identified one
RCT comparin? lidocaine—prilocaine cream versus 24% sucrose versus lidocaine—prilocaine cream plus sucrose

versus water. °

Response to pain

o1 0] [11]

Oral sucrose compared with topical anaesthetics We don't know whether oral sucrose is more effective than lido-
caine—prilocaine cream at reducing crying time (very low-quality evidence).

Ref Results and statistical
(type) Population Outcome, Interventions EREWSS Favours
Crying
(61 55 venepunctures | Crying Significance not assessed
in 51 term .
0,
RCT neonates with 24% sucrose
:1r—i‘:med In review [12] with lidocaine—prilocaine cream

The remaining
arms evaluated li-
docaine—prilocaine
cream plus su-
crose, and water

Absolute results reported graphi-
cally

Less crying with 24% sucrose

Oral glucose versus topical anaesthetics:

We found one systematic review (search date 2004; 1 RCT). *? The RCT identified by the review compared 30%
oral glucose plus topical placebo versus topical lidocaine—prilocaine anaesthetic cream plus oral water. (3]

Response to pain

Oral glucose compared with topical anaesthetics 30% oral glucose is more effective at reducing pain as assessed
using the PIPP scale (moderate-quality evidence).

Ref Results and statistical
(type) Population Outcome, Interventions EREWSS Favours

Crying

(13l 201 term infants Median duration of crying , first | P = 0.001
undergoing 3 minutes

RCT
venepuncture 1 second with 30% oral glucose
In review 2 plus topical placebo 30% oral glucose

18 seconds with topical lido-
caine—prilocaine anaesthetic
cream plus oral water

Composite scales: Premature Infant Pain Profile [PIPP]

(131 201 term infants

undergoing
venepuncture
[12]

RCT

In review

Mean PIPP scores

4.6 with 30% oral glucose plus
topical placebo

5.7 with topical lidocaine—prilo-
caine anaesthetic cream plus oral
water

P =0.03

30% oral glucose
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Ref

Results and statistical

Effect
size

Favours

(type) Population

[13] 201 term infants

undergoing
venepuncture
[12]

RCT

In review

Outcome, Interventions

Proportion of infants with pain
defined as PIPP score over 6

19% with 30% oral glucose plus
topical placebo

42% with topical lidocaine—prilo-
caine anaesthetic cream plus oral
water

Absolute numbers not reported

EREWSS

P =0.0007

30% oral glucose

Oral dextrose versus water:

We found one RCT comparing 30% dextrose versus water.

Response to pain

[14]

Oral dextrose compared with water Oral dextrose is more effective at reducing crying time and reducing pain as as-
sessed using the Neonatal Infant Pain Scale (NIPS) (low-quality evidence).

Ref Results and statistical Effect
(type) Population Outcome, Interventions EREWSS size Favours
Crying
(24 52 neonates with | Median duration of crying P =0.03
RCT birth weight of at 45 seconds with 30% dextrose

least 2500 g, admit-
ted to hospital with
jaundice, undergo-
ing venepuncture

191 seconds with water

30% dextrose

Composite scales: Neonatal Infant Pain Scale (NIPS)

(14] 52 neonates with

birth weight of at
least 2500 g, admit-
ted to hospital with
jaundice, undergo-
ing venepuncture

RCT

Median NIPS score , 3 minutes
after venepuncture

13 with dextrose

21 with water

P =0.03

30% dextrose

Adverse effects

No data from the following reference on this outcome.

Other sweeteners:

We found no RCTs of other sweeteners for venepuncture.

[14]

Different concentrations of oral glucose versus each other:

We found one RCT comparing 25% glucose and 10% glucose.

Response to pain

[10]

Different concentrations of oral glucose compared with each other 25% glucose is more effective than 10% glucose
at reducing the duration of crying (moderate-quality evidence).

© BMJ Publishing Group Ltd 2011. All rights reserved.



Ref Results and statistical Effect

(type) Population Outcome, Interventions EREWSS size Favours
Crying
(2ol 60 preterm infants | Mean duration of crying P =0.03
undergoing . o

RCT venepuncture 41 seconds with 25% glucose 25% glucose

- T 0,
t3 _a:med The remaining arm 69 seconds with 10% glucose

ra evaluated water

Adverse effects

No data from the following reference on this outcome. ol

Oral sucrose versus oral glucose:

We found one RCT comparing six treatments: 2 mL of water, 2 mL of 30% sucrose, 2 mL of 30% glucose, 2 mL of
30% sucrose plus a pacifier, a pacifier alone, and no treatment. (&)

Response to pain
Oral sucrose compared with oral glucose We don't know whether oral sucrose is more effective at reducing pain
scores assessed using the DAN scale (very low-quality evidence).

Ref Results and statistical Effect

(type) Population Outcome, Interventions EREWASS size Favours

Composite scales: Douleur Aigué du Nouveau-né (DAN)
E]

150 term newborns | Median DAN scores Significance not assessed for
undergoing . o 30% sucrose v 30% glucose
RCT venepuncture 5 with 30% sucrose
- i 0,
?ri:med The remaining 5 with 30% glucose

arms evaluated 50 infants in this comparison
water, 30% su-
crose plus a pacifi-
er, a pacifier alone,
and no treatment

Adverse effects

No data from the following reference on this outcome. 8

Further information on studies

M The results from oxygen consumption and heart rate during venepuncture, suggest that infants who received

glucose did still feel a degree of stress, despite having lower pain scores.

Comment: Transient choking and oxygen desaturation have been reported with the administration of oral
sweeteners (directly into the mouth and when given on a pacifier). 15 The safety of repeated oral
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administration of sucrose or glucose has not been adequately investigated. Theoretical adverse
effects include hyperglycaemia and necrotising enterocolitis.

OPTION PACIFIERS

* For GRADE evaluation of interventions for Blood sampling in infants (reducing pain and morbidity), see table, p
17.

« Pacifiers without sugar solutions may also reduce pain responses compared with no treatment. Transient choking
and oxygen desaturation may occur with the use of pacifiers, or after giving oral sugar solutions directly into the
mouth.

Benefits and harms

Pacifiers versus oral water:

We found 1 RCT comparing six treatments: 2 mL of water, 2 mL of 30% sucrose, 2 mL of 30% glucose, 2 mL of 30%
sucrose plus a pacifier, a pacifier alone, and no treatment. el

Response to pain
Pacifers compared with oral water Pacifers are more effective at reducing pain scores as assessed using the Douleur
Aigué du Nouveau-né (DAN) scale (low-quality evidence).

Ref Results and statistical Effect

(type) Population Outcome, Interventions analysis Favours

Composite scales: Douleur Aigué du Nouveau-né (DAN)

(8l 150 term newborn | Median DAN score Median difference: 5
infants undergoing ) s o

RCT venepuncture 2 with pacifiers 95% Cl4to7

6-armed 7 with water P <0.0001

The remaining
arms evaluated 50 infants in this comparison
30% sucrose, 30%
glucose, 30% su-
crose plus a pacifi-
er, and no treat-
ment

trial

pacifier

Adverse effects

No data from the following reference on this outcome. el

Pacifiers versus oral sucrose:

We found 1 RCT comparing six treatments: 2 mL of water, 2 mL of 30% sucrose, 2 mL of 30% glucose, 2 mL of 30%
sucrose plus a pacifier, a pacifier alone, and no treatment. 8]

Response to pain
Pacifers compared with oral sucrose Pacifers are more effective than oral sucrose 30% at reducing pain scores as
assessed using the DAN scale (low-quality evidence).

Ref Results and statistical Effect

(type) Population Outcome, Interventions EREWSS size Favours

Composite scales: Douleur Aigué du Nouveau-né (DAN)
el 150 term newborn | Median DAN score Median difference: 3
infants undergoing . - o
RCT venepuncture 2 with pacifiers 95% Cl1to5 pacifier
?r—i:med The remaining 5 with 30% sucrose P =0.001
arms evaluated 50 infants in this comparison
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Ref Results and statistical Effect

(type) Population Outcome, Interventions EREWSS size Favours

water, 30% glu-
cose, 30% sucrose
plus a pacifier, and
no treatment

Adverse effects

No data from the following reference on this outcome. 8l

Pacifiers versus oral glucose:

We found 1 RCT comparing six treatments: 2 mL of water, 2 mL of 30% sucrose, 2 mL of 30% glucose, 2 mL of 30%
sucrose plus a pacifier, a pacifier alone, and no treatment. !

Response to pain

Pacifiers compared with oral glucose Pacifers are more effective than oral glucose 30% at reducing pain scores as
assessed using the DAN scale (low-quality evidence).

Ref Results and statistical Effect

(type) Population Outcome, Interventions EREWSS size Favours

Composite scales: Douleur Aigué du Nouveau-né (DAN), Premature Infant Pain Profile (PIPP)
E]

150 term newborn | Median DAN score Median difference: 3
infants undergoing . -
RCT venepuncture 2 with pacifier 95% Cl2to 5
fr-i:med The remaining 5 with 30% glucose P =0.0001

arms evaluated 50 infants in this comparison
water, 30% su-
crose, 30% su-
crose plus a pacifi-
er, and no treat-
ment

pacifier

Adverse effects

No data from the following reference on this outcome. 8

Pacifiers plus oral sucrose versus oral water:

We found 1 RCT comparing six treatments: 2 mL of water, 2 mL of 30% sucrose, 2 mL of 30% glucose, 2 mL of 30%
sucrose plus a pacifier, a pacifier alone, and no treatment. el

Response to pain

Pacifiers plus oral sucrose compared with oral water Pacifiers plus oral sucrose 30% are more effective at reducing
pain scores as assessed using the DAN scale (low-quality evidence).
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Ref Results and statistical Effect

(type) Population Outcome, Interventions EREWSS size Favours

Composite scales: Douleur Aigué du Nouveau-né (DAN), Premature Infant Pain Profile [PIPP]
E]

150 term newborn | Median DAN score Median difference: 6
infants undergoing . " o o

RCT venepuncture 1 with pacifier plus 30% sucrose | 95% Cl 5to 8

6-armed . 7 with water P <0.0001

trial The remaining pacifier plus 30%
arms evaluated 50 infants in this comparison sucrose

30% sucrose, 30%
glucose, a pacifier
alone, and no
treatment

Adverse effects

No data from the following reference on this outcome. 1l

Pacifiers versus oral sucrose plus pacifiers:
See benefits and harms of oral sweet solutions, p 3 .

See benefits and harms of oral sweet solutions:
See benefits and harms of topical anaesthetics, p 12 .

Further information on studies

Comment: The use of pacifiers has been associated with transient choking and oxygen desaturation.
OPTION TOPICAL ANAESTHETICS (LIDOCAINE-PRILOCAINE CREAM, TETRACAINE)

* For GRADE evaluation of interventions for Blood sampling in infants (reducing pain and morbidity), see table, p
17.

« Topical anaesthetics may reduce pain responses to blood sampling compared with placebo. Topical lidocaine—prilo-
caine cream and tetracaine gel or patches reduced signs of pain in most studies of term and preterm infants.
Adverse effects tend to be minor and transient, but systemic absorption may occur in young infants, which in-
creases the risk of methaemoglobinaemia. We don't know whether oral sugars are more or less effective than
topical anaesthetics in reducing pain from blood sampling.

Benefits and harms

Lidocaine—prilocaine cream versus placebo:

M\é}e found systematic review (search date 2004) (2 which found four RCTs, one of which met our inclusion criteria.

Response to pain
Lidocaine—prilocaine cream compared with placebo We don't know whether lidocaine—prilocaine cream is more ef-
fective at reducing pain scores or duration of crying in infants undergoing venepuncture (low-quality evidence).
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Effect

Results and statistical

Population Outcome, Interventions EREWSS size Favours
Crying
(16l 60 healthy term Proportion of infants who did | P =0.12
RCT neonates undergo- | not cry
Ing venepuncture | ¢ g (68%) with lidocaine—prilo- «—> Not significant
In review 12 caine
14/28 (50%) with placebo

Adverse effects

No data from the following reference on this outcome. 6]

Tetracaine gel or patches versus placebo:

We found found four RCTs. ™/ 181 191 290 The first RCT compared tetracaine gel, apPIied under occlusion for 1
hour, versus placebo. ™ The second RCT compared tetracaine patches versus placebo. ¥l The third RCT compared
tetracaine gel versus placebo, both applied 30 minutes prior to venepuncture under occlusive dressing. 19 The
fourth RCT compared tetracaine gel versus placebo. *”’ See comment for additional information about adverse effects.

Response to pain

Tetracaine gel compared with placebo Tetracaine is be more effective at reducing pain scores as assessed using

the Neonatal Facial Coding System (NFCS) (moderate-quality evidence).

Ref Results and statistical Effect
(type) Population Outcome, Interventions EREWSS size Favours

Crying

(11 40 term and Proportion who did not cry P =0.001

RCT preterm newb_orn 15/19 (79%) with tetracaine gel
infants, gestational lied und lusion for 1 tet .
age 27-41 weeks, ﬁapp ied under occlusion for etracaine
undergoing our)
venepuncture 5/20 (25%) with placebo

(29 137 stable prema- | Median duration of crying , P=0.84

RCT ture infants, gesta- | first minute after venepuncture
tional age 29 to 37 ) . — Not significant
weeks, undergoing 5 seconds with tetracaine gel
venepuncture 0.5 seconds with placebo

(291 137 stable prema- | Proportion of children who Significance not assessed

RCT ture infants, gesta- | cried

tional age 29 to 37
weeks, undergoing
venepuncture

58% with tetracaine gel
50% with placebo

Absolute numbers not reported

Composite scales: Neonatal Facial Coding System (NFCS), Premature Infant Pain Profile (PIPP), other

(17 40 term and

preterm newborn
infants, gestational
age 27 to 41
weeks, undergoing
venepuncture

RCT

Median NFCS score

3 with tetracaine gel (applied un-
der occlusion for 1 hour)

16 with placebo

P =0.001

tetracaine

© BMJ Publishing Group Ltd 2011. All rights reserved.




Ref

(type) Population

[18]

Outcome, Interventions

Results and statistical
EREWSS

Favours

32 weeks' gesta-
tion undergoing
venous cannula-
tion

with tetracaine gel
with placebo
Absolute results not reported

12-point pain scale, which includ-
ed assessments of facial expres-
sion, cry, and heart rate (total
scores from 0-2 = no pain, to
9-12 = severe pain)

32 newborn infants | Median NFCS pain scores P =0.0002
undergoing . .
RCT venepuncture, 0 with tetracaine patches tetracaine
gestational age 32 | 12.5 with placebo
to 42 weeks
(1] 137 stable prema- | Mean PIPP score P=0.91
ture infants, gesta- . .
RCT tional age 29 to 37 7.7 with tetracaine gel — Not significant
weeks, undergoing | 7.6 with placebo
venepuncture
(201 40 neonates over | Pain severity P <0.01

tetracaine

Adverse effects

Ref
Population

(type)

Adverse effects

Outcome, Interventions

Results and statistical
analysis

Effect

size Favours

(191 137 stable prema-

ture infants, gesta-

Skin erythema

P =0.53

tion undergoing
venous cannula-
tion

with

RCT tional age 29 to 37 7 infants with tetracaine gel —> Not significant
weeks, undergoing | 4 infants with placebo
venepuncture

201 40 neonates over | Erythematous rash
32 ks' gesta- ] .

RCT \Weeks gesta 1/20 (5%) with tetracaine gel

No data from the following reference on this outcome.

Topical anaesthetic versus oral sucrose:
See benefits and harms of oral sweet solutions, p 3 .

Topical anaesthetic versus oral glucose:
See benefits and harms of oral sweet solutions, p 3 .

Topical anaesthetic versus pacifiers:

We found no RCTs.
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[17]

[18]

14



Further information on studies

B¢ The RCT did not measure crying duration or pain score. 19 The RCT did not measure crying duration or pain
score.
Comment: One cohort study (500 neonates) found that lidocaine—prilocaine cream was associated with skin

problems in some infants. 1 These included transient erythema, and purpuric lesions where the
cream was applied. Methaemoglobinaemia can occur after application, owing to the prilocaine
constituent of lidocaine—prilocaine cream. In addition, the higher body surface area to weight ratio
of infants increases systemic absorption of all topical preparations; this risk is greater in preterm
infants because the skin barrier is immature. Levels of methaemoglobin over 25% to 30% can
cause clinical symptoms of hypoxia. 2 one RCT (47 preterm and term infants) comparing
methaemoglobin levels after lidocaine—prilocaine cream application versus placebo, found that the
highest mean methaemoglobin levels (22.3%; range 0.6—6.2%) occurred after 15 days of repeated
doses of lidocaine—prilocaine cream. 2]

Pacifier A device with a teat that a baby sucks on for comfort. Some pacifiers can deliver a liquid to the baby. Also
known as a “dummy”, “soother”, or “plug” in some countries.

Low-quality evidence Further research is very likely to have an important impact on our confidence in the estimate
of effect and is likely to change the estimate.

Moderate-quality evidence Further research is likely to have an important impact on our confidence in the estimate
of effect and may change the estimate.

Premature Infant Pain Profile (PIPP) A 7-item composite scale that scores various behavioural and cardiorespira-
tory pain responses over 30 seconds after the painful response, each from 0 to 3 (with a maximum score of 21).

Very low-quality evidence Any estimate of effect is very uncertain.

Oral sweet solutions One RCT added comparing both 2 mL and 0.4 mL of glucose 30% versus water. 0411t found
that 2 mL of glucose 30% reduced pain scores, the proportion of infants who cried, and duration of crying compared
with water. However, it found no significant difference in pain score, number of infants who cried, or duration of crying
between 0.4 mL glucose 30% and water. Categorisation unchanged (Likely to be beneficial).

Topical anaesthetics Two RCTs added comparing tetracaine versus placebo. ** ' The first RCT found that

tetracaine reduced pain scores compared with placebo. % The second RCT found no significant difference in pain
scores or duration of crying between tetracaine and placebo. However, the majority of infants in this RCT also received
oral sucrose, which may affect the generalisability of the result. [l Categorisation unchanged (Likely to be beneficial).

1. Johnston CC, Collinge JM, Henderson SJ, et al. A cross-sectional survey of pain 11. Bauer K, Ketteler J, Hellwig M, et al. Oral glucose before venepuncture relieves
and pharmacological analgesia in Canadian neonatal intensive care units. Clin neonates of pain, but stress is still evidenced by increase in oxygen consumption,
J Pain 1997;13:308-312.[PubMed] energy expenditure, and heart rate. Pediatr Res 2004;55:695-700.[PubMed]

2. Porter FL, Anand KJS. Epidemiology of pain in neonates. Res Clin Forum 12.  Anand KJS, Johnston CC, Oberlander TF, et al. Analgesia and local anesthesia
1998;20:9-18. during invasive procedures in the neonate. Clin Ther 2005:844—876.[PubMed)]

3. Anand K, Stevens BJ, McGrath PJ. Pain in neonates. Amsterdam: Elsevier Sci- 13. Gradin M, Eriksson M, Holmqvist G, et al. Pain reduction at venepuncture in
ence BV, 2000. newborns: oral glucose compared with local anesthetic cream. Pediatrics

4, Taddio A, Gurguis MG, Koren G. Lidocaine—prilocaine cream versus tetracaine 2002;110:1053-1057. [PubMed]
gel for procedural pain in children. Ann Pharmacother 2002;36:687-692.[PubMed] ~ 14. Ling JM, Quah BS, and Van Rostenberghe H. The safety and efficacy of oral

5. Stevens B, Yamada J, Ohlsson A. Sucrose for analgesia in newborn infants un- dextrose for relieving pain following venepuncture in neonates. Med J Malaysia
dergoing painful procedures. In: The Cochrane Library, Issue 2, 2010. Chichester, 2005;60:140-145.

UK: John Wiley & Sons, Ltd. Search date 2009. 15. Horitz N. Does oral sucrose reduce the pain of neonatal procedures? Arch Dis

6. Abad F, Diaz NM, Domenech E, et al. Oral sweet solution reduces pain-related Child 2002;87:80-81.[PubMed]
behaviour in preterm infants. Acta Paediatr 1996;85:854—-858.[PubMed] 16. LindhV, Wiklund U, Hakansson S. Assessment of the effect of EMLA during

7. Acharya AB, Annamali S, Taub NA, et al. Oral sucrose analgesia for preterm infant venipuncture in the newborn by analysis of heart rate variability. Pain
venepuncture. Arch Dis Child Fetal Neonatal Ed 2004;89:F17—F18.[PubMed] 2000;86:247-254.[PubMed]

8. Carbajal R, Chauvet X, Couderc S, et al. Randomised trial of analgesic effects 17. Jain A, Rutter N. Does topical amethocaine gel reduce the pain of venepuncture
of sucrose, glucose, and pacifiers in term neonates. BMJ in newborn infants? A randomised double blind controlled trial. Arch Dis Child
1999;319:1393-1397.[PubMed)] Fetal Neonatal Ed 2000;83:F207-F210.[PubMed]

9.  Eriksson M, Gradin M, Schollin J. Oral glucose and venepuncture reduce blood 18- Long CP, McCafferty DF, Sittlington NM, et al. Randomized trial of novel tetracaine
sampling pain in newborns. Early Hum Dev 1999;55:211-218.[PubMed] patch to provide local anaesthesia in neonates undergoing venepuncture. Br J

. " . . Al th 2003;91:514-518.[PubMed
10. Laxmikant S Deshmukh LS, Udani RH. Analgesic effect of oral glucose in preterm naes [PubMed] o .
infants during venipuncture: a double blind, randomized, controlled trial. J Trop 19 Lemyre B, Hogan DL, Gaboury |, et al. How effective is tetracaine 4% gel, before
Pediatr 2002;48:138-141.[PubMed)] avenipuncture, in reducing procedural pain in infants: a randomized double-blind
placebo controlled trial. BMC Pediatr 2007;7:7.[PubMed]

© BMJ Publishing Group Ltd 2011. All rights reserved. 15


http://www.ncbi.nlm.nih.gov/pubmed/9430811
http://www.ncbi.nlm.nih.gov/pubmed/11918521
http://www.ncbi.nlm.nih.gov/pubmed/8819554
http://www.ncbi.nlm.nih.gov/pubmed/14711847
http://www.ncbi.nlm.nih.gov/pubmed/10574854
http://www.ncbi.nlm.nih.gov/pubmed/10463785
http://www.ncbi.nlm.nih.gov/pubmed/12164596
http://www.ncbi.nlm.nih.gov/pubmed/14711888
http://www.ncbi.nlm.nih.gov/pubmed/16117989
http://www.ncbi.nlm.nih.gov/pubmed/12456899
http://www.ncbi.nlm.nih.gov/pubmed/12089135
http://www.ncbi.nlm.nih.gov/pubmed/10812254
http://www.ncbi.nlm.nih.gov/pubmed/11040170
http://www.ncbi.nlm.nih.gov/pubmed/14504152
http://www.ncbi.nlm.nih.gov/pubmed/17288611

20. Moore J. No more tears: a randomized controlled double-blind trial of Amethocaine 21. Gourrier E, Karoubi P, el Hanache A, et al. Use of EMLA cream in a department
gel vs. placebo in the management of procedural pain in neonates. J Adv Nurs of neonatology. Pain 1996;68:431-434.[PubMed]

2001;34:475-482.[PubMed] 22. Brisman M, Ljung BM, Otterbom I, et al. Methaemoglobin formation after the use
of EMLA cream in term neonates. Acta Paediatr 1998;87:1191-1194.[PubMed]

Olga Kapellou

Neonatal Unit

Homerton University Hospital NHS Foundation Trust
London

UK

Competing interests: OK declares that she has no competing interests.
We would like to acknowledge the previous contributors of this review, Dr Deborah Pritchard, Dr Linda Franck, and Dr Ruth Gilbert.

Disclaimer

The information contained in this publication is intended for medical professionals. Categories presented in Clinical Evidence indicate a
judgement about the strength of the evidence available to our contributors prior to publication and the relevant importance of benefit and
harms. We rely on our contributors to confirm the accuracy of the information presented and to adhere to describe accepted practices.
Readers should be aware that professionals in the field may have different opinions. Because of this and regular advances in medical research
we strongly recommend that readers' independently verify specified treatments and drugs including manufacturers' guidance. Also, the
categories do not indicate whether a particular treatment is generally appropriate or whether it is suitable for a particular individual. Ultimately
it is the readers' responsibility to make their own professional judgements, so to appropriately advise and treat their patients. To the fullest
extent permitted by law, BMJ Publishing Group Limited and its editors are not responsible for any losses, injury or damage caused to any
person or property (including under contract, by negligence, products liability or otherwise) whether they be direct or indirect, special, inci-
dental or consequential, resulting from the application of the information in this publication.

© BMJ Publishing Group Ltd 2011. All rights reserved. 16


http://www.ncbi.nlm.nih.gov/pubmed/11380714
http://www.ncbi.nlm.nih.gov/pubmed/9121833
http://www.ncbi.nlm.nih.gov/pubmed/9846923

GRADE Evaluation of interventions for Blood sampling in infants (reducing pain and morbidity).

Important out-
comes

Studies (Partici-
pants)

Outcome

Comparison

Type of
evidence

Response to pain

Comment

What are the effects of interventions to reduce pain-related distress and morbidity during venepuncture in preterm or term babies under 12 months in a neonatal unit?

3(109) 1 @

1 (50) @

4229 [ (8] [10]
[

1 (less than 51) (6]

1 (201) 3

1 (52) 4

1 (less than
60) [10]

1 (50) @
1 (50) ©
1 (50) @

1 (50) @
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Response to pain

Response to pain

Response to pain

Response to pain

Response to pain

Response to pain

Response to pain

Response to pain

Response to pain

Response to pain

Response to pain

Oral sucrose versus oral
water

Oral sucrose plus pacifiers
versus pacifiers alone

Oral glucose versus water
or no glucose

Oral sucrose versus topical
anaesthetics

Oral glucose versus topical

anaesthetics

Oral dextrose versus water

Different concentrations of
oral glucose versus each
other

Oral sucrose versus oral
glucose

Pacifiers versus oral water

Pacifiers versus oral su-
crose

Pacifiers versus oral glucose

4

Consis- Effect
Quality tency Directness size GRADE
-1 +1 -1 0 Moderate
-1 0 -1 0 Low
0 0 -1 0 Moderate
-2 0 -1 0 Very low
0 0 -1 0 Moderate
-1 0 -1 0 Low
-1 1 -1 0 Moderate
-2 0 -1 0 Unset
-1 0 -1 0 Low
-1 0 -1 0 Low
-1 0 -1 0 Low

Quiality point deducted for sparse data. Consistency
point added for dose response. Directness point
deducted for uncertainty about method of assessing
outcome

Quiality points deducted for sparse data. Directness
point deducted for uncertainty about method of as-
sessing outcome

Consistency point deducted for conflicting results
using different measures of outcomes, but added
for dose response. Directness points deducted for
co-intervention in one RCT

Quiality points deducted for sparse data and incom-
plete reporting of results. Directness point deducted
for uncertainty about method of assessing outcome

Directness point deducted for uncertainty about
method of assessing outcome

Quiality point deducted for sparse data. Directness
point deducted for uncertainty about method of as-
sessing outcome

Quiality point deducted for sparse data. Directness
point deducted for not using a validated method of
assessing outcomes. Consistency point added for
dose response

Quiality points deducted for sparse data and incom-
plete reporting of results. Directness point deducted
for uncertainty about method of assessing outcome

Quality point deducted for sparse data. Directness
point deducted for uncertainty about method of as-
sessing outcome

Quality point deducted for sparse data. Directness
point deducted for uncertainty about method of as-
sessing outcome

Quiality point deducted for sparse data. Directness
point deducted for uncertainty about method of as-
sessing outcome
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