CHAPTER 3

RESEARCH DESIGN AND RESEARCH METHODOLOGY

3.1 Research Question
Primary research question:

Is low dose oral erythromyci ive for treatment of feeding intolerance in

preterm infants by reducing time Il enteral feeding ?
Secondary research

Are there any side g oral erythromycin for treatment

of feeding intolerance in

3.2 Objective of the study

To evaluate effica oral erythromycin for feeding

intolerance in preterm infant nypo fes 2t initial oading dose followed by low

dose erythromycin would reduceg feeding intol ithout any significant side effects.

3.3 Hypothesis
Research hypothesise——— —
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Low dose oral efythre

preterm infants with feedmg mtolerance
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= Probability of establishing full feeding in infants treated with EM at time t
Sp = Probability of establishing full feeding in infants treated with placebo at
time t
Null hypothesis: The time to establish full enteral feeding in preterm infants with
feeding intolerance treated with low dose erythromycin is not different from those with

similar condition treated with placebo.



Alternative hypothesis: The time to establish full enteral feeding in preterm infants
with feeding intolerance with low dose erythromycin is different from those with similar

condition treated with placebo.

3.4 Conceptual Framework
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- Catheter-related sepsis

- Liver impairment

- Prolonged hospital stay

- Increased morbidity & mortality

Figure 1. Conceptual framework
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3.5 Research design

This study had been carried out as a ra'ndomized, double blinded, placebo
controlled trial emphasis to determine the efficacy and safety of low dose erythromycin for
preterm infants with feeding intolerance.

For treatment allocation, subjects were stratified by gestational age (<32, = 32

weeks) since gestational age was the major influencing factor, and then were randomized

using a block of size 4 to ensure t ts in each allocation. The allocation

concealment was performed elope to reduce allocation bias.

——
ssors were blinded to the treatment

allocation in order to p . The patients who met the

The investigators, the pati

inclusion criteria are enro ed ents were received a similar
protocol of feeding and inuing feeds in order to avoid a

possibility of contamination

3.6 Research methodology
Population

Target population: Pr eI -+ han 35 weeks of gestation or birth

weight less than 1800 § m;

Sampled population: All essithan 35 weeks of gestation or

birth weight less than 1800 ‘g who were admltted consecutively at the neonatal intensive

care unit and theﬂuuyﬂ Wﬂﬂﬂmﬁﬁﬂﬁpltal and Chiang-Mai

University Hospltalﬂurlng the study perlod and met the foIIowmg eI|g|b|I|ty criteria.

TETASDIMANIANEINE.,

2. Post natal age = 5 days

3. Clinically stable condition, no hypotension, no recurrent severe episodes of
hypoxemia or desaturation

4. Feeding intolerance defined as:
- gastric residual > 50% of feed volume given over the previous 3 hours for

at least 2 occasions during 48-hours period
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Exclusion criteria:

Infants with the following condition were excluded:

1. lethal congenital anomalies

2. anatomical gastrointestinal abnormalities

3. necrotizing enterocolitis (suspected or proven) within 7 days before the onset
of feeding intolerance

4. congenital cyanotic heart disea

5. infant who received major gas | surgery within 2 weeks

6. suspected or prov. PSS ding intolerance or within 5 days
———
of antimicrobiaW "--.‘
7. metabolic or M ' \ et of feeding intolerance

8. any of the follo ' lors within 24 ho fore the onset of feeding

Randomization
Eligible infants we
to either treatment group (e in)-or ple g' oup (manufactured placebo). Block

;f.q_;___' =
of 4 randomization was employed:-the- cat oncealment was performed under an

Study Drug: Eryt 6 ' fam Phamarceutical Ltd) was
diluted to 40 mg/ml with ster; ‘Jle water and a Ioadlng dose of 10 mg (0.25ml) /kg/dose was

given via an oroﬂtrutﬁ é’}rﬂﬂ ﬂn%ﬁ %ﬂlﬂeﬂaﬁl mg (0.10ml) /kg/dose

every 6 hours for afibther 5 days (total course 1 days

ML RN e NN 1N 1
(erythromyejn) was given at the same dose, intervals, and duration.

Both drug and placebo were prepared by an assigned staff not involved in patient
care team, and were identified by code numbers.

All patients received similar standard neonatal care. They were monitored closely
and allowed to withdraw from the study at any time. During the study period, the use of
other prokinetic agents such as cisapride, domperidone, or metoclopramide were strictly
prohibited. Electrocardiography was performed immediately before and on the forth day

of treatment. Liver function tests were performed before and at the end of treatment.
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Protocol for enteral and parenteral nutrition

Infant with birth weight less than 1500 g was started on parenteral nutrition on day
2 of life begining with 0.5 g/kg of amino acid and 0.5 g/kg of lipid with an increased
increment of 0.5mg/kg/day up to a maximum of 3 g/kg/day of both amino acid and lipid.

Enteral feeding was initiated on day 3-4 of life if he or she was clinically stable.

They were fed mother's milk whenever lb|€ but preterm infant formulas were also

used according to their parents’ al feeding was given through a

nasogastric or orogastric tub O 60 minutes, starting with 10-20

—
ml/kg/day with an increased | ml/kafday for infants < 32 weeks gestation

\
l

and 15-20 ml/kg/day for i

Protocol for feedi : sidua

1. If a gastric resi than (8% \ \ ous feed volume, place back
the gastric conte, : mm ) \ me volume of milk

2. If a gastric residu@l | M@'ﬁ 16:30% of the previous feed volume, place

S IEalls” & \

back the gastric content antl continie.to feed with a deducted volume of milk

3. If gastric residuz ween 30-50% evigus feed volume, place back

the gastric ¢optent and hold that feec 1€ the next feed with the same

wime. 9

4. If gastric residual js,more than 50% ef the previous feed volume, discard the

PRI D BT I RIA T St et wits e same

volumeqdf milk of the previous day.

)Q rWt‘s]vMﬁ?{H %ﬂ W’%’g %/er] ﬁsﬂ monitored for
occurrence of vomiting, diarrhea, abdominal distension, and volume of gastric residuals.
Gastric aspirates were measured every 3 hours before the feed and also observed for any
bile-stained content. Abdominal circumferences were measured at 12-hours interval
before feeds, an increased in abdominal circumference of greater than 1.5 cm between
the 12-hour interval was considered abnormal. Any episodes of vomiting / regurgitation

and bile-stained aspirates during the study were recorded.



Initiation of enteral feeding via NG tube
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On Day 3-4
< - Increment of 10-20 ml/kg/day
- Intermittent bolus in 30-60 min.
: every 3 hours
Gastric a tes
<15% residual % jual | ' sidual > 50% residual
- Place back - xacé &i% - Discard residual
residual residual g; - NPO for 1 feed
1
- Continue feeds as - Continueffeedsis’ j:? @) ed - Resume feed with
protocol with ded cte@‘ sz me feed with same volume of
7 7]
volume : A7 jous milk of the day
before
resma J ) m |
= W
AU ANPNINYINT
U igure 2. Feeding protocol
QW’]ﬁﬁﬂ‘ifﬁl "IAINYIAY
q .
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Guideline for stopping enteral feeding:
® yomiting occurs more than twice in 24 hours
® volume of gastric residuals exceeds half of the milk given in the previous feed
on two occasions within 24 hours
® clinical signs and symptoms suggesting necrotizing enterocolitis or other

ominous intra-abdominal pa

An isolated bile-stained stric aspirate with normal physical
examination was not an indic

The duration of the discretion of attending
physician. Enteral feedin as resumed as soon as the above
signs and symptoms su Q , started at the half volume of

the feed before holding.

Monitoring:
All participants wer: dred standard neonatal intensive / intermediate
care. If there was any serious sk ’.\ perimental drug, he or she would

tory tests were performed for safety and
early detection of compligati

- Electrocgi ifmediately before and at the

forth day @reatme all'participants. m

- Liver functiohgtests also to bgsperformed before and at the end of

AW INININEINT
rom @A IO NIV B

Feeding intolerance is defined as gastric residual > 50% of feed volume
given over the previous 3 hours for at least 2 occasions during 48-hours
period

- Full enteral feeding is defined as being able to tolerate enteral feed at least

150 ml/kg/day of milk for at least 3 consecutive days.
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3.8 Outcome measurements

Primary outcome variable:-
® Time from enroliment to achieving full enteral feeding (day)

Secondary outcome variables:-

® |ncidence of necrotizing enterocolitis

® |ncidence of septicemia durin

tudy period

2

. prolonge \\Q\ and pyloric stenosis

® Possible complicationg "'r'—‘ : a3

® Death rate

® Length of hospita

® Possible side effeets

Increased live

Cholestatic jaundi

3.9 Sample size calculation
Sample size calculatio Sécr caffiedout, based on the main outcome of the
primary research question, which w ime from enroliment to achieving full feeding.

Therefore, the survival ana 2 5 late the required numbers

¥

Estimating the sample size by calculating the requira number of events in survival

of patients for this study. /.

analysis

Assumlnﬂ) uﬂ {;Jtﬁﬂe&] i @!H & Vb [E 5 event; ful feeding) in a

survival study canBe obtained from the ‘tollowmg formula by George and Desu (49)

ARAANN ITU AN Y

Whére E = number of events required in survival study (full feeding)
c(0LP) = (zg+ 2p)°
0L =0.05, Power = 80% ([3 = 0.20)
Zo =1.96 (two tail), Zg =0.84

OR = In — hazard ratio
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The hazard ratio is the ratio of median survival (time to full feeding) for treatment
group to the median survival (time to full feeding) for control group. The estimated hazard
ratio in this study was 2.25

Therefore, the estimated number of patients per group = 23 (total = 46).

The calculation described above is based on the assumption that the trial is to be

continued until a given number of those entéring the study have reached full feeding.

3.10 Data collection

All infants enrolled into.th d.in the analysis. The assigned staff
who did not involve in pa ded data into a data record
form. Baseline data incl ex, Apgar score, respiratory
status expressed in fractig FiO,) requirement, history of
antenatal steroid, presence & catheter, age at enroliment,
volume of enteral feeding at \o and the presence of patent

ductus arteriosus.

3.11 Data analysis

percentage, mean and ﬁnda d dev - ami interquartile ranges if data
were not normally dlstrlbuteg

Baseline ﬁn% %ﬁé}% Er% ‘?H E] ’] ﬂ ‘ﬁ)twe and comparative

statistics.  Continlibus data such as gfstatlonal age birth weight, and age at enrollment
were ana@ Wq a@ﬁﬁfNWQQWﬁQﬂoﬁategoncal data
such as iftidence of sepsis, necrotizing enterocolitis, or cholestatic jaundice were
analyzed by using Chi-square test or Fisher's exact test. P value < 0.05 was considered
statistical significance.

Primary research outcome: The time to establish full feeding was analyzed by
survival analysis. The Kaplan-Meier survival curves for each treatment group were
constructed and compared using Log-rank test.

Definition used in this trial for a survival analysis.

Time origin: time at starting enroliment of the trial of each patient
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Event: Full enteral feeding is defined as when a patient could tolerate feeding up to
at least 150 ml/kg/day of milk for at least 3 consecutive days.
Censored observation may occur due to:
- Patients die before establishing full feeding
- Patients are withdrawn from the trial due to the causes that are not related
to the treatment

- Patients are loss ' lw/y:r example, transferring to other

hospital/ward, o‘ier ‘to the causes unrelated to the

treatment.

Function of survi employed for analysis.

SPSS version 11.0 s Softy. " WAS for statistical analysis and STATA

.I""J'

= _
AR 4

preterm infants without S si P ity or arrhythmia has been
reported in infants who rece|ved antimicrobial dose of lntravenous form. Hepatic toxicity or

hepatitis is veryﬁaurﬂ a%ﬂ\m w;awfﬂw?r stearate. Transient

auditory impairmefif has been reported only with mtravenous high dose of erythromycin

ey IR “ﬁ;fﬁﬂi]‘lﬂ”’i‘ﬁ Ve EF
Hypertrophq: pyloric stenosis has been reported in infants who received antimicrobial dose

of erythromycin as post-exposure prophylaxis for pertussis. However, the risk of
development of hypertrophic pyloric stenosis occurred in infants who have received an
antibiotic dose of erythromycin for greater than 10 days. According to all of the above
evidences, low dose oral erythromycin given for a short period as in this study would avoid
its possible serious side effects and also would be effective as supported by clinical trials

already mentioned earlier.
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This study had been conducted according to the Declaration of Helsinki 2000 and
the study protocol has been approved by the Institutional Review Board, Faculty of
Medicine Ramathibodi Hospital. Before enrollment into the study, the parents were
informed by the investigators about the detail of the study protocol, any possible risks and
the patient’s rights, and then the written informed consent had been obtained from all

participants. The participants were a ithdraw from the study at any time with an

blood drawn for liver fu as drawn from an umbilical

catheter. EKG was perf intervals, which should take

only a short period of ti

T ———J
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