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Abstract

Background: In the first minutes of life it’s important to assess newborn condition very Keywords

fast but effective and decide about medical intervention as needed. Umbilical artery Neonate,

blood gas analysis and Apgar scoring are the most common assessment systems which

studies are trying to more sensitive and accurate way.in this study we compare Apgar Apgar Score,

scoring system and umbilical blood gas analysis correlation with delivery prognosis. In Umbilical artery blood
the study of LU et al., Ph, pco2 and base excess indices decreased with decreasing

Apgar score. Also, in infants with arterial acidity below 7.2, the Apgar score was 100%. gas,

Also, arterial acidity below 7.2 has reached 77.7% in Apgar scores 4-7 and 59.31% for
8-10 scores. (8)

In the study of Yeh et al, The mean pH of the umbilical cord was 7.22. The risk of
adverse neurological outcomes ranged from 0.16% to 0.36% and for people with a pH
less than 7, this increased risk was about 2.95%. However, more than 75% of children
with neurological disorders had an arterial pH of less than 7.10. (9)

The study by Ahmadpour et al. Showed that a decrease in the pH of the umbilical
artery was associated with increased frequency of resuscitation, increased need for
NICU, longer hospital stay, greater delay in oral feeding, and increased prevalence of
seizures and ischemic hypoxic encephalopathy. (10) .
In the Collaborative study, the pH of the umbilical artery had a positive relationship Received: 02/05/2020
with the amount of base excess and both indices had a significant relationship with the Published: 07/09/2020
neonatal Apgar score. Also, the pH of umbilical arterial blood gas had a significant

correlation with organic lesions. (11)

Methods: This cohort study was conducted among Shahid Akbar Abadi maternity

hospital in Tehran in 1396 . Sampling was convinced nonrandomized and based on

sample size calculated with epidemiologist. All cases that lead to mismatch of the

baby's Apgar score with arterial blood gases, such as: umbilical vein sampling instead

of umbilical artery, umbilical cord prolapse, acute fetal bleeding, severe fetal heart

failure, congenital neuromuscular diseases of the baby, severe prematurity (gestational

age below 30 weeks) was excluded from the study and the initial evaluated indicators

included PH, HCO3, PCO2, PO2, Base excess as well as demographic indicators,

maternal age, gestational age, type of delivery, Apgar score, weight and sex of the infant

by reviewing their file . Other data was calculated during admission. In this study, 116
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newborns participated, and Apgar scores were calculated at 1 and 5 minutes after birth.
At birth, the umbilical cord arterial blood sample is extracted by experienced personnel
and analyzed by the hospital reference laboratory.

The Apgar score was determined by a neonatologist or senior shift resident who had
taken the course. Data were analyzed by SPSS software and leve of significance was
considered below 0.05. Ethical principles were considered in this study and the patient's
name and issues related to the patient's file were not mentioned anywhere.

Results: One hundred and sixteen newborns participated in this study, of which 46%
were girls and 54% were boys. 53 deliveries with a frequency of 45.6% were performed
by natural childbirth and 63 deliveries (54.4%) were performed by cesarean section. 19
deliveries were performed 30-35 weeks with a frequency of 16.3% and 97 deliveries
with a frequency of 83.4% were performed over 35 weeks. The mean neonatal weight
was 2961.840 7 710 g. The mean age of newborns was 49.10 4. 4.1 cm, the mean head
circumference was 34.1 8 2.8 cm, the mean fetal age was 37.63 3.5 3.5 weeks and the
mean age of mothers was 28.97 6. 6.9 years.

In this study, 6 infants with a frequency of 5.1% underwent positive pressure
ventilation, 17 infants with a frequency of 14.65% underwent PPV and intubation, 6
infants with a frequency of 5.1% underwent intubation and cardiac massage and PPV.
One infant also needed adrenaline injections after intubation and cardiac massage and
PPV. The average Apgar score of the first minute is 6.23 1. 1.9 and the average score of
the 5 minute Apgar score is 2.20 + 6.73.

The mean bicarbonate of umbilical cord samples was 16.05 6. 6.1, the mean base excess
was 8.8 9. 9.8 - the mean pco2 was 24.23 + 5.824 and the mean pH was 7.14. 0.14.

The results of analytical analysis show that there is a correlation between the first
minute Apgar score with pH r = 0.45) p = 0.007) but there is a relationship between the
first minute Apgar score and base excess (p = 0.07) and bicarbonate (p = 0.16) There is
no meaning. There was also a correlation between 5 minute Apgar and arterial pH (p =
0.009 and r = 0.44) and also between 5 minute Apgar and base excess r = 0.50) and p =
0.0025). But there was no relationship between Apgar score of 5 minutes and
bicarbonate (p =0.11)

Also, there was a significant relationship between the need for resuscitation with Apgar,
pH and base excess at 1 and 5 minutes (p = 0.004) and between birth weight and 5
minute Apgar and base excess (p <0.001).

But there was no significant relationship between maternal age, type of delivery and sex
of the baby with Apgar score, pH and base excess at 1 and 5 minutes.

The limitations of the study included cases in which the pediatrician was called for
resuscitation after the first minute and the Apgar score of the first minute was not
determined by the pediatric team, which was excluded from the study to address these
limitations.

Conclusion: This study was performed to clarify the importance of the analyzed
components of umbilical artery blood gases in predicting fetal asphyxia.

Finally, our study showed that there is a significant relationship between Apgar score of
5 minutes and pH and basal excess of umbilical artery blood, which, like other studies
mentioned, can predict the next condition of the baby and the risk of asphyxia.
Contribute to hospitalization and the need to follow up on the possible consequences of
asphyxia.

Conflicts of interest: None
Funding: None

[ Downloaded from rjms.iums.ac.ir on 2026-05-06 ]

Cite this article as:
Bordbar A, Kashaki M, Saboute M, Mazouri A, Soltani E. The relationship between umbilical artery blood gas
analysis and Apgar scores in neonates. Razi J Med Sci. 2020;27(6):68-74.

*This work is published under CC BY-NC-SA 3.0 licence.

http://rjms.iums.ac.ir WA 5 e P oyl Woyss 1gilg |_.,5|.'|'.|H oglealan


https://rjms.iums.ac.ir/article-1-6457-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-05-06 ]

50 odg e 50 s0lig emSein| s o ol
Soe a5 28L ST jralS 4 Sl 0,8
s90e—l oloul gl p3Y God omen 5 S b
(F) 09800 BBl 22l 1595 5

a5 obs PH & 50 4 azgh BB Sl 900l
Dbl -1# 5l a5 Base excess gV 5l 5 ol SU
YD) d2s o 7y g /0 LY o aS ogive

a0 pl a4 ymie a5 plaly (e ol S e
Oll38 Sl wlgie el oad Sdglie a0l S
Hypoxic g 320 Lo Jobow S gn S,
2L ischemic encephalopathy

o Ly Jlogi i 8 0oy 555 bl 40
O asds 0 YL gV Ko bolyen coolio
Ol b lgie ( Jloy (BU L s PH g WJgv 51 g
(Y5 5)ogein,

O Lo g Boehm alwg 4y a5 glaslllas o
Soamdy Ghomiw 58 LG 0y LIS (b)) slase
a5 as ab ool lis 85 Sygo 3L 9wl
ol o yes Lol o )ls ool e ja0ul b (g0l)g (St
ol ( Jlw, Base deficit g PH,sa> ;o pols
(V) Cus olyg oSl oo

LT o, 2als U o))l g LU asllas o
a_s8L el S base excess g pco2 Ph sla jazli
) Sl abagwl a5 Slles 10 e g .ol
u_w‘ od.;._.w) /\ A
F-V S oled 5o VY 55 s ahaml rioren
oty LOVTY w0 A=V Slhad 6l g ZYVLY dae

AVONA YN Y Jluw yo Ko g Yeh adllas o
5 il o8 ol el s)lal e 5 05 Sl
A PH (Sl a8 5518 by (o5 555 5L
oolhals gloaaly £98g oz 090 VIVY Ll SU
PH U ol 8l glym g 7o /¥ LN o S5edg,98

4 Y )Li" o)_,oJ Sl 009.3\//\'

e g ,bop b))

dodlo

) 29 0 i 50T L 125 VA0 JLo o
Ssi 5l am olis bl le e B, & Sl L
9 Jo=3 JHB (ool) i (pl (V) 09800 Cgane
Sjs5 adgl Cung )15 o L2l LB (iaren
Lol oldes an gl gl 5 g Ao 5l alaliDl
S oms e it Olalllas S Ll oS e pal b
3395 (Sl oo & il o T (20 0 55
S50 00T (65 Slgtead 5w LA,
SBl (Sl (AU Se3elgy0 2)lse 9 solig
P e I e AR
S el i g (GMae (5 eSS, el e
S e S Y+ s 6l 005 plS 0

5o 35 (S bl sl il esed K]
5 (Jsl aids )LD ool395 0,90 amy (i 090
Sy Dlas a oljos ol (S5 (pizes
39 (B 0yl i () el (e ar B ST)
J9oz) ol (S i, S Mgl (08" i
2 9) pimy 9 Jol BB j0 ol 4l oS () o)leds
L3 0 Bl Yl eS o ai o 0 aSd a0
O Jgaz) 00,5 o0 2L, (Ve 9V ND

oaeid gl ol 4o LT sae jl sola
50093 (GBS ol 5o Jlaixl b g JUliy y (uSiin]
o wlado opl ol o Sl 4 Chiads )l alls
o Sl Melad ey Wl cod e
SonS gt axdly So Al Cqxr b wgd w85
5% ale b 5l )k 4 el e Son] —
&lywss caEEG U EEG b g ol oYM alos
el 3l g 9> ilendisn

31 eS PH g 0l 51 a0 a5 cnl S5 a4 03y
0 9SOl (S G 50 SU LS 09> ¥
ol 03 N oyes a5 wiz jo il alaily oo b (o0l3e3
(F) el B0 alay]

oolil 4y s os5 baylE 5IUT Kels ouyls

ST 0 pe0 comss b9y =) g

Y Al

e

<= 0= 3/ e SERERvpTRTY) o i 555
AL T Yoo 5 ieS 2ok e
S s Dals o Leel) /(S s O oy Ba, [ S sl )
Js Sis el mine ) s ls 5 SSlme o5
Adac [/ Ad yn S el RS Sl O OES L s S ad An Sy

AR 5 65 8 o led TV o555 15jl) ySiidjs mgle alan

\Al

http://rjms.iums.ac.ir



https://rjms.iums.ac.ir/article-1-6457-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-05-06 ]

oblig 53 T slel g (BB GLyd s il byl gy

8 (55910,5 Jlew 0y 5950

Cday L obljes paass 39 bawss K16 el
xS 0310 395 0005 0,80 I8l (gl S calh o)l
VSN

el g 009 i o anlllas ol yo IS Jgol cule,
2 el 530 jlem oty n 4 byaye Jlae g Lo
Syle B oS dalllas 5 .ol onis Glgie ol>

eazsly

1¥7 as sl o8 b oljes VVE aslllas ol (o
el o0 b Glal; OF (wiogs o 70T 4 50
(LOFIF) lasly #Y 5 b lasly (g, 4/ ¥0/F
aan YO-Y- leliV ol plol ol (ogy 4 50
o, b glesly AY g ol sl 7AEY gl )8 asyo b
Ol aias alosl azan YO YL TAYY Jlol 8
eSile 09 o, S YAFVAT VY e lolie 5 5
590 il e ol FANCEFY lolygiad
iz G el e (SOl YRNEY/A L]
YAMAVES/Q ol jole fmw (mSlee aian YV/PY £Y/0
(Y g Hloges) 0g Jlo

s LY (Slgl 3 aco o b oljel £ axlllas (ol o
al595 VY s 5 1,8 positive pressure ventilation
S8 Geambigisl g PPV o TAF/PO Slol 3 om0 b
Ogembigil Co TNV Slgl g as o b oljes £ asd 8
3l 5 olig o a5 I PPV g (8 slube
dyol G5 4 L PPV 5 (8 slabe 5 (g gensligis]
2,5 o

s FIVYEVA L ol Jol aiieds J0 0 ped (500Le
ASb oo FIVYEYIY - 5l 0 diado Ko ped (nSloo

Ll U s sle gl Oli S (o (ke
+/A L -l Base excess Sl \#/- 0PN
5 FOIAY £YF,YY L, , 1, PCO; (S -ANY
el 039 VIVY £V L pl 0 PH ( Sls (yuioren

Ol a5 simaie plas L= 5 JUT 5 ol gl
r=+/Y0) PH 5o Lo Jol aado \L S0 0,—os
Sl oy le Lol o)ls 0929 Ko (p= #/+ -V
Sl Sy 58 9 (p=+/+ - V) base excess g5 Jgl 4o
ez 0 l00 0g2g (5 lolise adal, (p= +/+\VF)
Syrs Sisan S5 PH 5 8 aids &1 ol

http://rjms.iums.ac.ir

\Al

L.og 7Y/A0 g0 ,o Jlas yiolidl ol 50Vl oS
sl g SYEST L 5358 VD ) s o Jloy
() wog VIV 5l yias” B wsy SL 0 PH 6l ls

oS as ol i oK ¢ Ahmadpour axllas
b Sl bt Slld Al b SU w5 PH
2yt 55U (5 g 539 ¥y b NICU &
sl 5 i3 ity 905 5 STy 438 £9,5
(V2) o9 ol jor SaSs] S g

\YAYA Y-V JLw o Collaborative asllas o
3y YYATR (S jo aiads dsdllas o)y py5 olye5 0,90
5 am aide G o 4 Jloy (Sb a5 PH )l
PH .aSog A 5l pYL LK 6,03 b ol o W5 e
base excess ,laie L e alal, B o b b
T 0y b g )ls (dxe alaly asls g0 o g bl
SL ak SLys 95 58 PH (izmen aizils oo
cosly Gl olula b g)ls coe (Swson o
OV O Ll Sad 0 ,0)

Ol oo blo)l cwyp Bos ol adlas (o
B3 akds KT U olyd o5 lals 5T
Sbd 93 sl oo 1Ll Conl b ol
03,5 gy s smShs] (S Gl 5o S

SLEETY

P ollig e 5l s 5K oot & 9058 dalllas
St (L lom 5 o)l b ek Ol Jol>
o s il VYAF L o ool ST

g an BLan SLys (o5 dged g g )0
ez o Bialel i g gl il yme Joyy
255 (o0 )R Ul e s e
3355 K41 0y Gllai pae 4 yzeie 4 (69l 45
S abges aiile ogdue (b b (9> slaj5 L
Blas Vs (B ol—s slom B s
St 8 o)l e sl s e
b wlygs (Mae sras ol ole sk lomima
S adllas jldasia Yo o g)lo)le o D
ol adgl Lol ojee Sleaslh 5 ol allSS
s Base excess PO, PCO, HCO; PH oz
O 3l SS90 (Sleatld (o izmon
L al395 iz 5 09 ST e yeicglaaly £55 4550050

\¥a4 B & oyled YV ooy |5]|l b_rll.l'lj.l? .ng.l:nl:.u:


https://rjms.iums.ac.ir/article-1-6457-fa.html

OhSan 5 b3y )1

[ Downloaded from rjms.iums.ac.ir on 2026-05-06 ]

Jus 43 1ok G e

Al 4 s e 0Se | 37.6

e gl 4y w5 08 |34

e R4 ooy ofle

0 500 10

00

1500 2000 2500 3000 3500

Shlie S8l ey Clasuiie =Y l5g05

olely gy = yloged

el g >y Ko (p=2 /Y 1= ¢ /D)
r=+/FF) SL, & PH 5 0 aids KT Lo e
base excess g 0 aido KT oyl ji g (p= ¢/ 9
ol Sl 0929 (Sion(p= /YD 1=+ /D)
DL Lol e L5 G (61 (dne alsly (pimons
o= 9 = [+ +¥) O 5 ) ad3oBase excess PH
Cils g>g base excess 9 0 aids K1 g ag )9
(P< +l+0Y))

LT o, e tals U o) )lSen g LU aalllas o
a3l el Base excess gpcor PH slo azLs
25 St sl & Sblig 50 rizen 5 Cul
RLIW X VR IO
Y-V oled o VOV 55 Gbd ahassl Griores
ol y LOUYY a5 A=V e Slios gl 9 LYV sae @
Syls Slgen L aalllas b LL3 | oyl 45 (A) o

GU oty PH 5. Siles o)Lt 5 Yeh aalllas 5o

Y )l_f." 0 3 S 059 Y,y

WAS 55,65 F o)lad TV o555 gjl) igSiisjs ogle alan

\al

ST le cpizmed g (p= ¢ /00 A 1= +/FF el
P= /YO r=+/O-)base
azds Ko y0 les Lol ol ails 59>g  Suon
= 1)) s sanline (gl alasl, ol S 5 0
QLT Ll s 5ls o 5,18 (Sre adally ioeen
e g (P= /%) D ¢ ) aaB> Base excess ¢ PH
a_lol, base excess g0 aado LT g0 dg5 159

€XCEeSS g O 4880

Q< L)) ol e

g obely g5 ¢ ol o e )10 (Sre dlall) s
aids Base excess g PH g 5T 0,05 b oljgs i
sl 3929 N 9 \

S35 A g Sy
3o a5 asils &S, olyes VVE adlas cpl yo
ool g ol dnle O 5V @B KT Ol e W
PH e b Jgl aids )50 0508 oo (Ll gl

http://rjms.iums.ac.ir



https://rjms.iums.ac.ir/article-1-6457-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-05-06 ]

oblig 53 T slel g (BB GLyd s il byl gy

References

1. Apgar V. A proposal for a new method of
evaluation of the newborn infant. Curr Res Anesth
Analg. 1953;32(4):260-7.

2. Apgar V, Holaday DA, James LS, Weisbrot IM,
Berrien C. Evaluation of the newborn infant; second
report. ] Am Med Assoc. 1958 Dec 13;168(15):1985-
8.

3. Georgieva A, Moulden M, Redman CW.
Umbilical cord gases in relation to the neonatal
condition. the EveREst plot. Eur J Obstet Gynecol
Reprod Biol. 2013;168(2):155-60

4. Omo-Aghoja L. Maternal and fetal Acid-base
chemistry: a major determinant of perinatal outcome.
Ann Med Health Sci Res. 2014;4(1):8-17

5. White CR, Doherty DA, Henderson JJ, Kohan R,
Newnham JP, Pennell CE. Benefits of introducing
universal umbilical cord blood gas and lactate
analysis into an obstetric unit. Aust J Obstet and
Gynaecol. 2010;50(4):318-28.

6. D’Alton ME, Hankins GDV, Berkowitz RL,
Bienstock J, Ghidini A, Goldsmith J, et al. Neonatal
Encephalopathy and Neurologic Outcome, Second
Edition Report of ACOG’ Task Force on Neonatal
Encephalopathy. 2014;133(5):¢1482-¢8.

7. Boehm FH, Fields LM, Entman SS, Vaughn
WK. Correlation of the one-minute Apgar score and
umbilical cord acid-base status. South Med J.
1986;79(4):429-31.

8. Lu Y. Correlation between neonatal Apgar scores
and the results of maternal and umbilical cord blood
gas analysis. Zhonghua Fu Chan Ke Za Zhi.
1991;26(4):205-8, 50.

9. Yeh P, Emary K, Impey L. The relationship
between umbilical cord arterial pH and serious
adverse neonatal outcome: analysis of 51 519
consecutive validated samples. BJOG.
2012;119(7):824-31.

10. Ahmadpour-Kacho M, Zahedpasha Y,
Hagshenas M, Akbarian Rad Z, Sadat Nasseri B,
Bijani A. Short Term Outcome of Neonates Born
With Abnormal Umbilical Cord Arterial Blood
Gases. 1JP. 2015;25(3:(e174.

11. Zi-Li Chen . Multicenter clinical study on
umbilical cord arterial blood gas parameters for
diagnosis of neonatal asphyxia. Zhonghua Er Ke Za
Zhi. 2010;48(9):668.

12. Kattwinkel J, Perlman JM, Aziz K, Colby C,
Fairchild K, Gallagher J, et al. Part 15: neonatal

resuscitation.  Circulation.  2010;122(18  suppl
3):S909-S19.
13. Pediatrics AAo. American College of

Obstetricians and Gynecologists; Committee on
Obstetric Practice. The Apgar score. Adv Neonatal
Care. 2006;6:220-3.

http://rjms.iums.ac.ir

A&

PH L ol, 38l glp o 7 «/¥F B 2N o SO5elg,88
g0 1 YIAD vz yo s golidl ) 35 Y 5l S
Sy SIS L S8 IND 51 i o Jlnil
() wog VIV 5l eS8 awy JL 0 PH (6l ls

seals as ol lis o) Ken 9 Ahmadpour asllas
3l Sleld Ll Slglyd ol8l b 8L w oL ,% PH
3 S 2 6 e (99 ;¥ e b NICU 4
Shgllawil g i i g0 9 (She> 435 £49,8
(\‘) Oy o‘].o.!b m‘ MM

all, 8L ux b, PH (Collaborative aslas o
o>l g0 oo g ol base excess jlade b Slis
comad aiils olyg T 0,0i b (gl sae alail
e (SN sl BU asy SL S e 58 PH
Y cals B oluls b g)ls

5 0 aids KT o aS ols lis Lo anlas colys o

Lo bl )l BU aw )b oo o3> Base excess g PH
oo 538 ;550 Slallas wlie a5 o ,ls 095 (5,l0
k5_~m..") 9 é‘)g_» (GO .L:.:‘),m ousS G’ﬁi‘“‘"’ J.u‘s.u.a
4 5l g oy 5l e Sligi o,lol Jo g 00g (wSanl
Sl Jlaiml cBloe (S 4 5L 5 (6

ua_.a.‘z.».o as Sg ‘_gé)b_n J.ol_w CJ’IQ Coogdona
5 ddies odilgl 3 sl ] g ol aads o Jlabl
Sied s Jlibl o5 Jawsgs Jol aiBs 15T 6 el
HS adlas s jlewe pl Coogaome pl &8 sl aS
MEWIPLOAL S

g PH g0 aids LT oo aS ols lis Lo anllas
&l Lire blo )l L v )b 5o 9> Base excess
algie oad 53,50 Sldllas aslice a5 540 592
S| S g 01555 (g Lol i 00isS 9K
3 9 e 45l g Ao 5l g Slygi o)lal 5o g 009,
o.)_,_S«_LJT.SJ_w] ‘_;l_a.o‘ u_ely_ 6}"i‘-’ £y

b

PN g g0

JELY W b Olabos dawgl axlg 51 oLL o
alllas cpl jo Ll a5 oyl ol (S pole olXisls ol
peled e S5 Wdged )b

\¥a4 B & oyled YV ooy |5]|l b_rll.l'lj.l? .ng.l.:t\l:.l.ll


https://rjms.iums.ac.ir/article-1-6457-fa.html
http://www.tcpdf.org

