PEEE S 25483

WFIERREL « 0 R YT BERE T v 2 — 1B 2R E R o P EE R 2B 2 A58
(O HF TR REA)

1) FEEMOMEBRE NIRRT AR ORE « BERB LT RICE 2 22T 5058
CaARHSX)

2) JEPEHADIERRIK - & IREET A R OR B OFIER L OYRRE & ORI 4 5 iF5E

()1 E—)

X—U—FK AR TT, AR, BEE, fGRIKT. Tk, BEF

S A ES

1. HYY

R T ENL AR % — (National Maternal and Child Health Center. UL F.
NMCHC) X, [RIEICEIT D5 3 kEWH R CTH D, FrEREIZITEH 50-60 5O HiA
WRABE L. 209 B8 2 BINAFRPICELE LTW5D, FI4EE X NMCHC #AER=ET, &
JHOZW LIRS L OYRIEOHEE & T% OHEE D7 DI LB R EFRIEHR & AN A A~ — T —
ZSRRHNCERE L, IR OERE L b T — 2 _R— 2t &7 ), TNEEEE L, 24FEEH
DB TR BT AR OBBGEEZIT ) 2 & T, lE - BEBLOTHR GECO%EE) 28
ETHRTFEZP LML, BHRE EEOSREFRMZIZT 28 IER2EE LU T 5
ELZRETDHILEE - OAME Uiz, EARITHLELEIZ INMCHC (281 % HAEE% O
A RDOBEFEFEEIOWTOMZE] | 23 HIZ INMCHC A 18Pt L 72w A i o T1%
BLOFEE - FEICET D) 21772 -7, M)IIE NCGM /NERI OB 13 & & bz
NMCHC #HE R EA~D ABZIEFNZ SOV CORGRIEFT — Z fi#lT] . TNMCHC IZEBI1T 59
3T 28 V8 D tH AR IRF I R FE AR B AE L2 DWW COMFSE) . INMCHC IZB T 53 v —<v 23
T Ze N T R VR 00 BEE FE R I OV COBFSE) . TNMCHC B4R 1217 B IwHoHET
AT HE 7 4 AAE (M-16V) #5022 GMEICBE T 158 % i L7,

2. MR- ik HER
1) INMCHC (287 5 HAEERZ OFAR ORI IZOWT O] (BA) .
NMCHC Dy £ 7213 Fl == THAE L, FERBAAR IS D BRI A (v A 712 K Dk
BLGEF~ A7 LT Ea— Ny ZIZ L D84 22 TR T2 IER AR 164 il #
JIE. NMCHC THIARAT & 2 OFLH THAE R EIZ AT & 722 > TRrH A 97 B 2 x5 &
L7z, Wi & bEiaEBEME CERORBEO S LT, BERFAFIRE IR B 2 1 E L
2o AARIE Masimo 7SV AFF U A= —ZfHH LT, WOHAEBRICHFICESE L2
Y —"THSy 10 531% £ TR AR 2 508k L, LMS Chartmarker Light Version 2.3 Z i L
TRz = A —X b7 U 7 O T L gt L 7= (*Dawson JA, Kamlin CO, Vento M et al.
Defining the reference range for oxygen saturation for infants after birth. Pediatrics. 2010; 125:
el340-7) . = HIT, HIZEREHRD O b BREAIRED 0%zl 2 5 £ TORMIZEET D
KFAZDOWTRT L7z, AT OFEERH LN E 25T,
©  dhFROEETIE, FEATHIIE &t U COY e TR S e R o R B L R < AL
Tz ( 80%LA L E T LA DHFMAN, HHFFETIEH AR 3(1QR; 2-4)771Z%F L, JeATHIZE
TIX i 6.6(IQR; 4-9.4)5%) .
@  ZWRSEHT TR, 7RI & RERT T B INGHERE A L 72 IR T IR AR 90%
PLE & BN EICEN -T2 (FEYIBHIR 6.19 43(Cl; 5.48-6.90), FE+r FUIBAE 5.49 4
(CI; 5.06 -5.92) (p=0.043)72 & ONZ HHIE A 2 6.11 43(Cl; 5.30-6.91), HEAIAAE 2 5.57 43(Cl;
5.16-5.99). p=0.083 (ZZE&MHT)




2) TINMCHC % iRPt L 72Jm i AE DT 43 KOE « FEICET 228 (BA)
2014429 A 1 HH 5 2014 4 3 H 31 H oIcHAE U EIREIC AR, AfFRE: L= R 175
Bl % HAERRCORER L, B Z B a—B I UORHEREIC L 0 IEARIERAZIE L=, BFRE%
BLOEZLIMH -6 00H - 1 FHRHTEL L GREBE% ORBECRE FIEICET 2 M ERE %
FEhi Lz, £721 FISE LM A T2 A RER T 28 Bl & )P RIC, EEZZIC L D RERE
2217707,
BEFAEORERIILL TO@EY -
CFAEREICABL LT 219 AW, AELFRBE LRI & 7o > T2 FEFIDS 175 A,
< B 1 DA REOEREHRA TIZAR 158 A (90%) ., FET9 A (5%) . BERIRHE S A (5%),
« Atk 6 D HEFOEREHA CIXAET 131 A (83%) . -3 A (2%) . BEIREE 24 A (15%),
< B 1 FEEOBERHA CTITAELE 111 A (85%) . FET- 0 A (0%) . JBBFAEE 24 A (15%),
BRI, BRSNS AR L2 1756 A, 1 ¥R AL 111 A (63%) . BT
12 N (7%) . 1BBRAEE 52 A (30%) .
A1 FTETCORE - HBEBIOTREHET SR FICEL T, BITERKE O TH 5,
FZZARETHo T2 1 FICE LW 28 FlOEEZRERICE L THE LD ETR>TND
LZATHD,

3) TNMCHC #4E S~ ABRIEGNIZ DUV T DGR ST — Z figdT ) I

ERE T — % (BT, FrAaEREABEEIR) 7O AR (RYWE, (KHERE,
RFE) | FEIROEERE, Fl-ixiF (7. B & OREMEZ T L7z, 2011 405 2015
FETHNT T, A %L 6380 5], 6912 41, 6810 5], 7685 fi, 7245 {5 & HENMEA T, A7 E4)
BHOEIA T 25.6%., 24.8%. 28.1%. 28.7%. 28.7% & BEIMEIM TdH o7z, FEEIC, #HAEIRDOA
BeEl & b 14%, 7%, 9%. 10%. 13% & 4R M CTh 5, 2014 4F & 2015 4E D LEELTiE, W
TS HAERER O APETld, 1500-2499g FEH i H 2 < | IHIZ 1000-1499g #F., 25009 LA -Ff,
1000g RGHEHETH Y . RO ABRNE 0 - 72, T RITHAREIZWIT T, EEN/HNIZ WD
FZERTRITELSRD T B nhoT,

4) INMCHC (2331 2 i A W oo HH A= s iR BE AR R 2B L2 DU T otffgE ) Gl

Ny R A FiHlER: (-STAT 1@ $RF3K0 T3S 2, NMCHC THAEL
T 993 HOT A2 U8 oD HH AR IR YR FE AR RELRR DI 22 51 U 72, P G713 2013 42 10 H 25 2014
£ 3 A O/ NMCHC AR RIC AR & 72 » T Imeg#E A2 8 97 ¢, B == AR R 53
FRAEPAOEM L, 2fFOF N T L« DU DL BTy NREEZRIE L,

R 7o AT G 5213 86 151 C. AEAF 54 Il FETC 32 5], FHIIAEEIL 1,800 TH o7z, EE
EEAEORE 1L, ) Na 136 (£3.69SD) | -+ K 5.32 (£0.87SD) ., *F-#J iCa 1.14 (£0.18SD) .
eI kE 93.31 (£87.56SD) TIEH&PH T - 7=,

5) INMCHC |[Z81F % v/ —~< > A a7 % F 7= FED Fi 55 V2 00 FE FE R AR L2 D\ T OB
ge1 Giin

FAEREABEN 191 5 &2 BRI, SV —< R a7 & W TR EE OFLE 2 S5k L,
FREE 2380 L7z (BREAVE CIE 2-5 58, (IRHARE L ClE 5-8 sl % ARIE O MR R, il
Rk e 88l b, IRHAKRERCIE 8 AL LA HIE L ER, 10 A REE)

2014 4E7 H 10 20154F 1 H £ Clo A U7z 191 il IE 3 & 72 1 RHBE FPIR 2 83 151 (54%)
HHSEEE R [ 55 35 {51](23%), ERSEFFIRFETE 34 B1](22%) TH VY . NN O TEITER £ 72
IFHE 13 511(16%). THEENE 6 151)(17%). EEAE 20 fl(59%) T~ 7=, ESEMER FEERELE LA
SLEE LT, ERBAERZICE - (p<0.05) . E7-. FRIERLEHAKREICEE LT
by, BEAEMPIFEERIT LSS LT, BERNAEEICE o2 (p<0.05) |



6) NMCHC #ARRICBIT DIRHHTARICKT 5 BT 0 XAH (M-16V) #5024 b
BB 2 05T

v ¢ AAE(M-16V) Dk O B 5- D2 bl K OE M 2 i3 5 72012, xHEEE (M-16V
B LR ARRTAHELFEM LT (2 e — it (M-16V & 5-480) & BGRE L
O 2 FEEL)

FAFLERASHREMEO e 7 0 XAH (M-16V) %, BHEMOE RO L L5 BaHEIC 1
A3Mm, 3HMBELET DL LI, MaHRL CIENMEREOELE RN LT,

R ERE B GREE BICHE O R CTHRBRDO BT ¢ XAEMBEIN 2 &> 7273, H
W 3LIEICE 7 0 XAE (M-16V &1e) 2SR SiEfIE, FERGRE L BlO A & R 6
Bl (FRHTERIRT) Tholo, RBEGHGZICIFETH NS AL EEOBENEX
RWEHT SN DD, BT H—R— kLD TR L7,

3.FLD

c DRV TENETFREE X —THID TNV RATHERO 7 ya—7 v THELZE
Jiti L7~

- OF% D FELAA BT SRV - UK AAREIR T RILRPE & 705 . OfSRFEEERIC
FOERYWARNPKRETH D, @IBEEZEDO 7+ —T v VAT AR, EWnomBURoH
TR ORI TIT 0 & THIL TOZZ EBRICIT AR LEREOAFERIT63% TH - 72,
- EA BB ChH o7 m o, EHEBZ LD LIERIEICIIRARH VY . 1M T 30%2%58
BAAREE & 72 o 77,

s HURYT THIVER, AR T 2% R LTIZIROEWM AR ERE T 0 —T
T VAT LAOEANEEND,

c DR T ENLR R X — 2B T, NI L. EED D WITEER
W2 EYIBCOMMR LI TV D, ZHucftivy, FRERHARER CRAR) oA X
OABEEDE 2 TN D, ZD7=0, HE VR PERENL 858 JE R IR S 5 MR R E O
BVEICEE D BN X TEB Y, TR T ROEIDOLERFRNTH D,

s KA TOHELER O T OOPERVEEL, MR EEICXH T 2 Tl 2R — R
BIRIZXT D E O T, R ENRRECRUBIZBEI THD EE 2 BV,



Subject No. : 2 5-3

Title : Risk factors which determine the prognosis of sick newborn infants born at the National
Mother and Child Health Center (NMCHC) in Cambodia

Researchers (topics):

1. Azusa Iwamoto (Bureau of International Medical Cooperation, NCGM)

Perinatal risk factors, which determine the prognosis and growth and development of sick newborn infants,

discharged from the Neonatal Unit (NCU) of National Mother and Child Health Center (NMCHC) in

Cambodia

2. Shinichi Hosokawa (Department of Pediatrics, Neonatology. NCGM)

The relationship between perinatal risk factors and prevalence&etiology of sick newborn infants born at the

National Mother and Child Health Center in Cambodia

Key words : Cambodia, NMCHC, newborn infants, neonatal care, prognosis, risk factors, follow-up

Abstract :

1. Objectives

NMCHC is a top-referral hospital for sick newborn infants in Cambodia. Around 50-60 sick babies have been
admitted to the Neonatal Care Unit (NCU) and 20% among them die in the hospital every year. In the first
year 2013, we aimed to systematically collect the necessary information and biomarkers, which are essential
for adequate diagnosis/treatment, the appropriate understanding patho-physiology of each case and the
presumption for prognosis. Our goal is the standardization of diagnoses and establishment the useful database.
Using them as the basis, in the year 2014 and 2015, we started the follow-up survey for the sick newborn
infants discharged from the NCU to clarify the risk factors which determine the prognosis of sick newborn
infants (growth, development, death, any sequelae) born at the NMCHC. Furthermore, we would like to make
some technical suggestions for the adequate neonatal care at top referral hospitals in developing countries like
Cambodia.

2. Target, method, results and Discussion

2-1. Oxygen saturation of newborn infants just after birth at the National Maternal and Child Health Center
(Iwamoto. et.al.)

<Background> It can be said that the oxygenation level of newborn infants after birth is one of the important
indicators to evaluate the newborn infants’ conditions just before birth. Knowing the conditions is important
to consider how to prevent neonatal death. However, there have been few reports of newborn infants’ Oxygen
saturation (SpO2) after birth in Cambodia, which can be available for the reference of SpO2 trends.
<Obijective> This research aimed to clarify the time trend of SpO2 of newborn infants just after birth (within
10 minutes) at MNCHC and define reference ranges for SpO2 by making a graph chart.

<Method> Infants are eligible if they were born in the National Maternal and Child Health Center in
Cambodia from 25 November 2013 to 3 March 2014 during daytime (2 to 8 PM) when research investigators
could work. Infants are excluded if they received supplemental oxygen. SpO2 was measured with a sensor
applied to the right hand as soon as possible after birth. The SpO2 data were collected every minute by
investigators. The trend of SpO2 was summarized in a graph by using the skewness-median-coefficient of
variation (LMS) method. Furthermore, two risk factors which influenced the time to reach adequate SpO2
levels, oxytocin-use and Cesarean Section were also evaluated by using multivariate Cox regression analysis
for the time to reach a SpO2 of >90%.

<Results> We studied 164 newborn infants and recorded 1,580 SpO2 data points. The all data of SpO2 at 1
minute were excluded because of the difficulty in measuring. The infants’ birth weights (Mean=SD) were
30224527 g. For all infants, the 5", 10", 50", 90" and 95" percentile values at 2 minutes were 54%, 57%,
72%, 88% and 90%, respectively. Those at 5 minutes were 69%, 75%, 89%, 96% and 98%. It took a median
of 4 minutes (interquartile range: 3-5 minutes) to reach a SpO2 value of >80%. Regarding risk factors, while
oxytocin-use significantly made the time to reach at 90% of SpO2 slower, Cesarean Section did not
significantly affect the time.

<Discussion> These data could represent reference ranges for SpO2 in the first 10 minutes after birth for
healthy newborn infants in Cambodia. Oxytocin-use increased the risk to slow the time to reach 90% of SpO,




after birth. On that basis, the staff related with perinatal care should carefully observe the conditions of
newborn infants with oxytocin as well as investigate how to use oxytocin.

2-2. Outcome of newborn infants discharged from the neonatal care unit of the National Maternal and Child
Health Center (Ilwamoto, et.al.)

<Background> Every year, around 7,000 babies including high-risk infants are born at NMCHC). Among
them, about 600 sick newborn infants need admission to the neonatal care unit (NCU) per year. Almost all
infants who need admission are low birth weight infants less than 2,000g and 20-30% of them die at NCU
within several days. After the intensive treatment during first a few days at NCU, many survivors discharge
immediately if they can suck breast milk or formula orally once or twice even though very small body weight.
Furthermore, near 20% of all patients at NCU go home without permission/approval by medical doctors
because of socio-economic limitations. However, ideally, such small newborn infants should be taken care at
NCU for longer time until the baby grows up enough to stay at home. There is no pediatric department at
NMCHC besides immunization clinic now so unfortunately the infants discharged from NCU do not have any
opportunities to be followed up there. Some high-risk infants may die or have some chronic health or
developmental problems after they return back to home. But the real situation is unknown.

<Objective> This research aims to know the real situation of infants within one year after discharge from the
NCU by follow up survey and to identify the factors, which determine the prognosis. Primary outcome is the
mortality of discharged infants within one year and its risk factors. Secondary outcome is the morbidity and its
detail on growth and development after discharge from the NCU of NMCHC.

<Study design and population> This is a prospective observational study and the target populations are all sick
newborn infants discharged from NCU from 1 September 2014 to 31 March 2015 (seven months). We
estimated the target population is 38 cases/month X 7 months = 266 cases.

<Methods> On admission and discharge, our research assistant collects necessary information after getting
agreement by NCU staff from the family. Perinatal information will be collected from the chart, delivery
record, and direct interview. The research assistants call the family of all infants who discharged from NCU at
NMCHC when they become one month, six months and one year old. The assistant asks the health condition
of baby. If the baby has been surviving, the interviewer collects necessary information and asks the family
living in Phnom Penh city whether they can come to the direct follow-up examination NMCHC. If possible,
we will hold the follow-up examination during the study period.

<Results> Total 175 survival cases out of total 219 admission had been registered from 1 Sep 2014 to 31
March 2015. We could contact the family of 158 cases after one month, 131 after six month, and 111 after one
year. Out of 175 cases, finally, 111 (63%) survivors had been identified while total 52 (30%) had been loss to
follow up. <Discussion> 1) We estimated high mortality rate of early neonatal infants after discharge because
they left if they could direct breastfeeding for several times even though very/extremely low birth weight
infants. 2) Our follow-up have been done by only telephone interview so there are a limitation for intimate
data collection. We, therefore, also held a session of direct observation/examination at around the one year
after birth for 28 feasible infants. 3) We will identify the risk factors, which determine the prognosis and
growth&development of sick newborn infants discharged from the Neonatal Unit (NCU) by multivariable
analysis with adjusting confounders.

2-3. The blood electrolyte profile of neonates at birth at the National Maternal and Child Health Center
(Hosokawa.et.al.)

<Introduction> A glucose intravenous (i.v.) drip mixed with calcium and normal saline solution is uniformly
used at the NMCHC to help prevent hyponatremia and hypocalcemia. However, due to limited resources,
blood tests are not routinely performed on the infants admitted to the Neonatal Care Unit either before or after
the i.v. drip, so its effect on the electrolyte balance of these infants remains unknown. The i.v. drip injection
must be delivered carefully in order to avoid hypernatremia and hypercalcemia, which would put the infant at
a disadvantage.

<Objective> To investigate the blood electrolyte profile, especially concerning the concentration of sodium,
potassium, and calcium, of infants at the time of birth in order to determine if the standard i.v. drip is the most
appropriate solution mix.




<Methodology> Study population; This study aims to enroll all neonates admitted to the Neonatal Care Unit
at the NMCHC. Blood sampling; Using a minute needle, very small quantities of blood will be collected from
the heels of neonates at birth. The blood electrolyte profile will be measured by using a bedside blood
measurement machine (i-STAT 1 Analyzer; Fuso Pharmaceutical Industries Ltd., Osaka, Japan). Data
collection; Perinatal information will be collected from the statistic committee at the NMCHC. The data
source will comprise information collected from the maternal and neonatal medical charts.
<Expected Results> We clarify a blood electrolyte profile of sick newborn infants at birth at NMCHC, so we
can do the following actions:
1) We can avoid unnecessary electrolyte infusion to infants.
2) We can manage the medical treatment by proper electrolyte infusion.
3) We can understand those etiologies for sick newborn infants.
<Results> The final objectives were 86 newborns and 54 alive, 32 dead cases, average birth body weight were
1,800g. Results from the venous blood gas were, average pH 7.238 (+0.12SD) ,average CO, 51.36
(#15.4SD) ,average Base Excess -5.79 (#5.78SD) ,average Sodium 136 (+3.69SD) , average Potassium 5.32
(+0.87SD) , average ionic Cap 1.14 (+0.18SD) , average Blood sugar 93.31 (+87.56SD) . Average time from
birth to taking intravenous line was 123 minutes. Moreover, checking that time for dead cases, 24 out of 32
cases were over 60 minutes. For cases of hypoglycemia (Blood sugar < 50mg/dl), 15 out of 19 cases with
LBW: Low Birth Weight (< 2500g), their time for taking intravenous line were over 60 minutes.
<Conclusion> Electrolytes of the sick newborns in Cambodia were almost normal. However, cases with
taking intravenous line for long time seemed to be worse outcome and leading to hypoglycemia of the LBWs.
For admitted sick newborns, it’s important to make a quick assessment of their condition and start treatment
as soon as possible.

2-4. Evaluation of respiratory distress of newborn infants who admitted to the neonatal unit at the National
Maternal and Child Health Center (Hosokawa, Mori, et.al.)

<Purpose> To investigate the prevalence of respiratory distress of babies into moderate and severe by
Silverman score.

<Target> All neonates admitted to the Neonatal Care Unit at the NMCHC during 16 July 2014 — 31 January
2015.

<Method> Prospective observational research

Study Procedure In this study, we observed respiratory conditions and scored with three grades for each five
component in the figure of Silverman score. We recognized the baby had moderate respiratory distress if the
score was 2-5 points in term babies, and 5-8 points in preterm babies. We defined severe distress more than 6
points in term, 8 points in preterm. We checked the score within 24 hours after admission.

<Results> Total 152 cases were registered. Median gestational week of all participants was 33 weeks and
median body weight was 1882g. Cesarean section cases were 45 cases (30%) .

Regarding the prevalence and mortality for each grade of respiratory condition at NMCHC-NCU. 83cases
(54%) were normal, 35 cases (23%) had moderate respiratory distress, and 34 cases (22%) had severe. Death
rate of each group was 13 cases (16%) at normal grade, 6 cases (17%) at moderate grade, and 20 cases (59%)
at severe grade. This meant babies with more severe respiratory distress babies tended to die. We also found
preterm babies who have respiratory distress had higher risk of death than preterm babies who did not have
respiratory distress and term babies who had respiratory distress.

<Conclusion>

There was high prevalence of moderate and severe respiratory distress babies (45%) at NCU. Among these
babies, mortality rate was as high as 38%. It is necessary for reduction of mortality at NCU to face this
problem.
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