Chapter 3

Research Design and Methodology Overview

Hypothesis :
The failure rates and the number of events of side effect were the
same between using normal saline and fresh frozen plasma for partial

Wz;es,

mﬁtg 65%, between the
it > 70% treated with standard

Secondary questions s - @e '
events of side effect gemmméa% £
b — T "":::._-'-_;_-"- ernat rjst more between fresh

frozen plasma and nmﬁai saline for partial exchangé transfusion?
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Objectives : Elug.l ,g (V EJ‘V]IEWEHF i

;m e tﬁn e Sﬁn hg.:uﬁz from > 70%
to < 65°oqb lﬁ:s . e zen na for partial

exchange transfusion.

2. To identify the side effects that might occur between using normal
saline and fresh frozen plasma for partial exchange transfusion.

3. To compare the cost of fresh frozen plasma and normal saline for

y difference in number of

partial exchange transfusion, to determine the least expensive way of
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achieving the outcome which is a decrease in the hematocrit to <65% and to

do a sensitivity analysis to determine the threshold point of re-transfusion rate
between the two treatment strategies.

Research Design :
Stratified randomized clinical trial with single blind. In order to get

equally distributed population for \th two different treatment groups, the
stratifications were justified for § pré@}acmrs that had the influences
upon the prognosis of um:&us study, E&mm&dlate and longterm. The

‘ mtiﬁ relevant strata, and a random sample
um for treatment w1th normal saline or fresh

‘:q.

study population was

was then selected from

e

- __.p .
lnﬁkfnr d&vclnpmg polycythemia and

frozen plasma using bl

Five groups of
hyperviscosity were : \
ants from all causes, from history and
physical examination, the infants cuuthegonzed into this group from
small for gestaﬂnna&% : : .%mll for gestational age

were intrauterine L ?‘ ; :rudmmc high altitude,

malnutrition, chmmosopal abnﬂnnalmes mfants who were exposed to

intrauterine to)ﬁ %SHI% ﬂﬁCEJ ‘W ﬁ W El P] ﬂ .43

2. infants with decreased placental functions such as posterm infants,

placentalhiictios, Kiseases of e pladéntaand oatetnal fe-Edtampsia

3.qi11fants with abnormal hormonal stimulation such as infants of

Ai.&

1. intrauterine h mpc

diabetic mother, maternal hyperthyroidism, maternal ovarian tumors, etc.

4. infants with increased placental transfusion such as the infants who
were born before arrival at the hospital, delayed cord clamping, feto-fetal
transfusion and materno-fetal transfusion.
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5. infants who did not have any risk factors or no apparent

predisposing factor but hematocrit was high of unknown cause.This group
consisted of normal fullterm infants who appeared absolutely normal and
were appropriately for gestational age but hematocrit was at abnormally high

level.
All 5 groups of infants had no ‘proven influence on neither prognosis
of immediate outcome nor dem'elps atocrit post partial exchange

transfusion,but certainly had major on prognosis of longterm
_ R nf

outcome of neurodevelop

since the nutqome of both alternatives is
Succe s;fulbf decrease the hematocrit in all
afg‘ ( cost = minimization ) analysis is
.Deﬂs:dﬂir&e shown (Appendix 3).

cases to <65%, a

appropriate for this s

L0 g was done in all the
neonates born at tcmmjt Pramon '”glq‘.iﬂdau " uspltabln any infants with cord

blood hematoc ﬁ EI t was determined.
Approximately ﬁ ﬁ:ﬁm S.EJ] carded because of
e e AR Ty YTy gy e

was measured in these

Inclusion criteria :
Any infants 37 weeks gestation and above who had peripheral
venous hematocrit > 70% who were born in Pramongkutklao hospital and
parents signed the informed consents.
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Exclusion criteria :

Any infants whose parents refused to sign the informed consents,
preterm and any critically ill infants whom the procedure would make the
condition worse such as shock, severe perinatal asphyxia with seizure and
disseminated intravascular coagulopathy, infants with blood dyscrasia,
intracranial hemorrhage and infants Tho were born outside Pramongkutklao
hospital. \\/ /

Sample size : &?\ ///
The total number.a
risk of alpha error of 5% -
From pilot stitd /proports
exchange Hct of >65% ir Sup of 13 uﬂ‘ants = 0, there was no
failure rate, It could have bee

re 38 m.each group on the basis of a
B% to deteet difference.

size. From clinical practice

the failure rate was also‘extremely low, th ¢, for the purpose of sample
size calculation the failure rat’e'éﬁés th be 0.005. In saline group of

b W

pilot study the fmltﬁe rate m"f'f&} i

Za ﬁ‘p&de&b'} BB 1)

e]Ierror—Z(l%‘-UM o

p’Q mmmmmw 2R

= Expected event rate in saline group = 0.20

T =P +P,=0.005+0.20=0.1025
2 2

n = 2(1.96 + 0.84)* X 0.1025 (1-0.1025)

(0.005-0.20)*
n = 38/ group
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Intervention :

Step 1. The parents of any infants with Het > 70% were verbally
informed and have signed the written informed consents.

Step 2. The infants who met the eligibility criteria were stratified by
the predisposing factors into 5 strata.

Step 3. With each stratum, infants were randomly allocated to

treatment with normal saline m*ﬁ’e& plasma using blocks of 2. The

normal saline and fresh w;ﬂ AB (universal donor) were
‘J .

made available at hand in Y

Step 4. The
starting the proced
Step 5. Umbilical v "'* ~was used for partial exchange
| take as pre-calculated by using the
following formula :

Volume of blood taken ou
= Observed F

Observed Het = hematocrit at immediate pre exchange

Desuuﬁ-‘lﬁ:u %’&Mﬁaﬂﬂm ﬁlterm infants

=55% ¢
Blood vm mm ﬁ mmw&m& al
nomogram!"’!

Body weight = birthweight in kilogram

The amount of fluid replacement was equal to the volume of blood
taken out. It was done via umbilical venous line by taking the blood out 20
ml. at a time and alternately pushing fluid in 20 ml. at a time simultaneously,
in order not to interfere with normal body physiology.
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The first syringe of the drawn blood was sent for all required

biochemical measurement which was determined by micromethod. The
second syringe of blood was drawn immediately post exchange. Only the
observer or pediatric resident knew the type of fluid given. The assessor or
the investigator did not have any access to know which infants belong to
which group.

Step 6. Body weight at 2«&&0‘;\‘, }ﬂf/'ecnrded

Observations and measurm ;____,
9 -
Administrative vaniables > . | o —
Maternal wAddre k ~

minutes, birthweight, d:
when treatment ended,

0sis, when treatment started,
‘and volume of fluid used.
Outcome variables :

exchange. Bmchmmcd derangements at unmedi.’éte post exchange were

secnndal‘:tﬂdl aﬁ@ Er‘ q Ifrj:ﬂ jolf‘i s%;l‘am measured in % and
aﬁqslﬂt Dp‘jm 3,.]1&'7'3 Y1g] aY

treatment : hematocrit, serum sodium, chloride,

—

potassium, bicarbonate, calcium, blood urea nitrogen, creatinine, total protein
and albumin were measured.

At the end of treatment : hematocrit and all previous biochemical
substances were measured again. Hematocrit at 4 hours and 24 hours after
the treatment ended were also measured.



15
Note : hematocrit at immediate post partial exchange transfusion was
used to compare the real efficacy of normal saline to fresh frozen plasma.
: Het at 4 hours was tested after the equilibration of blood. This
value tells whether the normal saline can be maintained continuously inside

blood vessel.

. Blood sugar was dbl\é,# gnosis to find out which infants
was hypoglycemic (whnch_‘!_&ibe cum&
treatment for hypoglycemia starte 1m1ﬂedaate.lx There was comparison

of polycythemia) and when

normal limits : serum pntasmﬁﬁi_— éﬁ‘) mMol/L, bicarbonate = 1643
mMol/L, calcium ., = 2 33-% ZSmeBA]?t: hlugd urea mtrogen -
25.749.3mMol/L, rez nMol/L =

l-ﬁ"

L=
\

WW shown from
gtuﬂcmlqm@re?;ﬁgody?m t at 24 hours after h'eatmgt ended.

: The side effects of plasma were mostly long term and unable
to be shown here, but the chance of blood chemistry derangement was also
as possible as normal saline, though expected to be fewer.

Due to technical difficulties and co-operational problems the 24

hours urine output and sodium excretion were unable to be collected.
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The variable in economic study is cost. It usually means the

service offered to the patients as well as the hospital expenses incurred in
providing such service. In a broad sense, these costs include the capital cost
and the benefits obtained both by the personnel and the patients. It is very
difficult and complicated to calculate the exact value of the cost for each
patient and oftentimes charge is used to represent the cost although these two

are not equal most of the time. N \'l//
In this study @ms and stay in the hospital

for only a short time for.

cost, indirect cost, i
Accordi
of cost calculated :

mmww
Ui p MRl AL

9. Other cost of hospitalization

Point of view : the health care provider perspective is taken into
account in this analysis.
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Data Collection :

All data were recorded in the data collection form (Appendix1) and
software program Epi Info Version 6. by two persons, and rechecked for
accuracy of data entry.

For economic study, consultation of corresponding sections or
departments of the hospital for financial informations were done.
Statistical Analysis : |/ //
The main pmposq__;__s studyﬁpampare between the normal
d tect: Mences in the baseline and

saline and fresh fmzey
outcome variables. X | T

For continuo

the means, standard

proportion or percentage and s

!-
=)

The cnmpafsnn bef“ﬂn | .

comparsion of uutcm:ﬁe variables, were analysed by programs Epi Info
version 6 and S

Eﬂm,ﬁjﬁmwmwmm
B e g 1) e

had been accepted as a standard treatment for the polycythemic infant,
however, the procedure, normal saline and fresh frozen plasma carried their
own complications, the parents were verbally informed all of the following :
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1. What polycythemia means and its complications.

2. The treatment procedure and the equal chance of fluid type that
the infant would get.

3. The complications of the procedure, side effects of fluids and the
outcome after treatment (failure and re-exchange).

4. The study comparison between normal saline and fresh frozen
plasma was discussed in detail. 'NJU itten informed consent (appendix 2)
was obtained from one of m:mms to participate in this study.

ita Bgnc:al Cominittee had given approval of

far away places to regional

hospitals just for paﬁlal exdﬁﬁ@ tfﬁnﬂ'“ﬁmcm hecguse of Iaclang of fresh

hematocrit for dlagnnsﬂs of polycythemia and the nbtmal saline, the treatment

could be carrie
nglwmg hus;utals such as
m WI;T W and cross
matclnng get plasma took over 3 hours com to less than 1 hour for

getting the procedure started with the available normal saline.

Also by avoiding the use of plasma, the risk of newborn infants
contracting viral infections would be decreased. At present the incidence of
HIV infection is 1 : 20,000 transfusion.
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