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ABSTRACT 
Background: Birth asphyxia is the most important preventable cause of 
cerebral injury in the neonatal period, leading to very high neonatal 
mortality and morbidity in developing countries.  
Aim of study:  The aim of the current study is to assess the frequency of 
neonates with birth asphyxia admitted to the neonatal care unit at Tikrit 
Teaching Hospital.   
Patients and methods: This observational cross-sectional study involved 
the study of 320 newborn infants (165 males and 155 females) done in the 
period between the first of May 2021 to the end of July 2021. Total of 
2240 live birth infants were born in Tikrit Teaching Hospital, 320 births 
were attended by a convenient sampling and 54 newborn infants had 
Apgar scores < 7 at five minutes and with no obvious congenital 
abnormalities were diagnosed to have asphyxia.  
Results: The frequency of birth asphyxia was (16.9%), various stages of 
hypoxic-ischemic encephalopathy occurred in 21/54 infants (38.9%) of 
asphyxiated infants, and the incidence was higher in the low Apgar score 
group. There was a statistically significant relationship between birth 
asphyxia, and birth weight, mode of delivery, parity of mothers, antenatal 
care, and other maternal risk factors as pregnancy-induced hypertension, 
Oligohydramnios, and breech presentation. There were 12/54 infants 
(22.2%) mortality during the hospital stay, correlated with the severity of 
hypoxic-ischemic encephalopathy.  
Conclusion: It is concluded that some causes of birth asphyxia are 
currently unavoidable. It is, however, widely accepted that some cases of 
birth asphyxia may be prevented by the delivery of high-risk pregnancies 
in obstetric facilities with appropriate intervention and by good neonatal 
resuscitation. 
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INTRODUCTION 

Seven million perinatal deaths occur 
annually, mostly in developing countries. 
According to the World Health 
Organization (WHO), four to nine million 
cases of newborn asphyxia occur each 
year. In spite of major advances in 
monitoring technology, obstetric care, and 
knowledge of fetal and neonatal 
pathologies, asphyxia remains a serious 
condition causing significant mortality and 
long-term morbidity. More than a million 
newborns that survive asphyxia at birth 
develop long-term problems such as 
cerebral palsy, mental retardation, 
speaking, hearing, visual and learning(1).  
disabilities  

The term “perinatal asphyxia”, “asphyxia 
neonatorum” and “hypoxic–ischemic 
encephalopathy” are often used 
synonymously, more precisely, perinatal 
asphyxia refers to the disturbed exchange 
of O2 and CO2 while HIE refers to the 
deprivation of O2 to the brain by the 
combined effect of hypoxemia (decrease 
oxygenation of blood) and ischemia 
(decreased blood flow)(2). 

 MATERIALS AND METHODS 

The study has been conducted in the 
Neonatal Care Unit (NCU) at Tikrit 
Teaching Hospital in where all cases 
admitted were delivered inside a hospital, 
over a 3-month period.  

The current work represented an 
observational cross-sectional study, which 
was conducted during the period extending 
from the first of May 2021 to the end of 
July 2021, with regular working hours. A 
convenient sampling technique which has 
been used to collect samples from the 
operative and labour theatre, with regular 
morning working hours of 10:00a.m to 

02.00p.m and regular evening working 
hours of 07:00p.m to 11:00 p.m., with 5 
days per week. During the study period, 
there were 2240 live births, 320 of which 
were attended, representing more than 
10% of the total number of live births.  

              Demographics, duration of study 
as well and inclusion criteria played an 
important role in determining the size of 
study population. The total sample size 
chosen is suspected to be suitable to this 
study for showing the expected degree of 
difference regarding different variables. 
The questionnaire was developed to collect 
all data relevant to the aim of study. Data 
collection would thus comprise of two 
aspects, First aspect is description of the 
risk factors associated with asphyxia and 
the second aspect is birth asphyxia 
assessment and find out clinical 
presentation of birth asphyxia. The study 
includes two components: interviewer 
administration of questionnaire & birth 
weight. Prior to the interview, the purpose 
of data collection was explained & consent 
was obtained. The mothers were 
interviewed before or after labour or 
operation according to urgency of each 
case. Labour ward records and antenatal 
investigations were reviewed.  

 Live born full term babies (Gestational 
age ≥ 37 completed weeks) (i.e. ≥259 
days) were included (3). Birth asphyxia is 
considered on the basis of the following 
criteria: 

1. Death in the first 24 hours of life in the 
absence of obvious congenital 
abnormality.  

2. The major criteria for diagnosis of birth 
asphyxia in this study was having an 
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Apgar score of < 7 at 5 minutes with 
one or more of the following criteria(4): 
• Signs of fetal distress (heart rate of 
less than 100 beats per minute, late 
decelerations, or an absence of heart 
rate variability).  
• Presence of Meconium stained 
liquor.  
• Abnormal neurological 
manifestations within 48 hours of birth 
with hyperirritability, alteration in 
muscle tone or conscious level, 
convulsions or abnormal primitive 
reflexes.  
• Need for assisted ventilation by 
face mask and oxygen or endotracheal 
intubation.  

RESULTS 

A total of (320) live birth infants were 
attended and assessed during the study 
period (91) infants (28.4%) had delayed 
initiation of breathing and Apgar score <7 
at first minute and need resuscitation. At 
five minute(43) infants (11.5%) Apgar 
score become >7 with no criteria of 
asphyxia and (54) infants (16.9%) Apgar 
score remain <7 with clinical signs of birth 
asphyxia and admitted in NCU at Tikrit 
teaching hospital as shown in figures (1, 
2).  The characteristics of the sample size 
according to gender were (165) male 
(51.6%) and (155) female (48.4%). 
According to residence of mothers (149) 
mothers were living in urban areas 
(46.6%) and (171) mothers were living in 
rural areas (53.4%) as shown in table (1). 
Regarding gender of newborn infants birth 
asphyxia was found to be more in males 
than females. Out of the newborn infants 
with birth asphyxia (55.6%) were males 
and (44.4%) were females. There was no 
statistical significant difference regarding 
gender as shown in table (2). Regarding 
the residency of mothers of the 

asphyxiated newborn infants (44.4%) 
mothers resided in urban areas and 
(55.6%) mothers resided in rural areas. 
There was no statistical significant 
difference regarding residency as shown in 
table ( 3). As regard to birth weight of the 
full term asphyxiated newborn infants 
enrolled in the study (43) newborn infants 
had normal birth weight and (11) newborn 
infants had low birth weight representing 
(20.4%) of asphyxiated infants. There was 
statistical significant difference regarding 
birth weight and birth asphyxia as shown 
in table (4). Newborn infants were 
delivered by C/S representing high 
percentage about (70.4%) of the 
asphyxiated infants (by elective C/S and 
emergency C/S equally). Whereas in 
nonasphyxiated newborn infants (44.4%) 
newborn infants were delivered by C/S 
(28.6% by elective C/S and 15.8% by 
emergency C/S) ,newborn infants were 
delivered by normal vaginal delivery 
16(29.6%) of the asphyxiated infants . 
There was stagtistical significant 
difference regarding method of delivery by 
C/S as shown in table (5) .As regard to 
maternal age, the majority of mothers of 
asphyxiated neonates were between 20-35 
years about (42) representing (77.8%). 
There was statistical significant difference 
regarding maternal age as shown in table 
(4.8). Regarding to maternal risk factors, 
most cases of birth asphyxia (75.9%) 
associated with one or more risk factors 
whereas (40.6%) of cases of no asphyxia 
associated with risk factors as shown in 
figure (3). Among associated maternal risk 
factors obstructed labour,   pregnancy 
induced hypertension, meconium stained 
liquor and history of birth asphyxia among 
previous babies were seen in high 
percentages about (24.1%), (20.4%), 
(18.5%) and (14.8%) respectively. There 
was statistical significant difference 
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regarding pregnancy induced 
hypertension, Oligohydramnios and breech 
presentation. Maternal smoking was not 
recorded among the studied sample as 
shown in table (4.9). In comparison 
between Apgar scoring at first minute and 
five minute. Asphyxiated infants at first 
minute were (91) infants whereas at five 
minute (54) infants were asphyxiated. At 
first minute (28) Infants (30.8%) had 
Apgar score < 3 and at five minute (3) 
infants (5.6%). Also at first minute (35) 
infants (38.4%) had Apgar score 3-5 and at 
five minute (12) infants (22.2%) had 
Apgar score 3-5. There was statistical 
significant difference regarding Apgar 
scoring as shown in table (4.10). In 
comparison between Apgar scoring at first 
minute and five minute. Asphyxiated 
infants at first minute were (91) infants 
whereas at five minute (54) infants were 
asphyxiated. At first minute (28) Infants 
(30.8%) had Apgar score < 3 and at five 
minute (3) infants (5.6%). Also at first 
minute (35) infants (38.4%) had Apgar 
score 3-5 and at five minute (12) infants 
(22.2%) had Apgar score 3-5. There was 
statistical significant difference regarding 
Apgar scoring as shown in table (4.10). 
Among asphyxiated newborn infants, 
7(2.2%) newborn infants had no cry, 
26(8.1%) had delayed cry, grunting was 
found in 45(14.1%), cyanosis was found in 
15(4.7%), respiratory distress was present 
in 42(13.1%), lethargy was found in 
44(13.8%), whereas irritability was found 
in 4(1.3%), decreased tone was present in 
21(6.6%), whereas increased tone was 
present in 3(0.9%), Meconium staining 
was noticed in 8(2.5%), convulsions were 
noticed in 6(1.9%), whereas all of them 
had difficulty in feeding and need assisted 
ventilation by facemask and O2 as shown 
in table (4.11). According to Sarnat and 
Sarnat classification, hypoxic-ischemic 

encephalopathy staging among 
asphyxiated newborn infants; 33 infants 
(61.1%) had no encephalopathy and 
21infants (38.9%) had HIE. Among them 
4 infants (7.4%) were in stage -1, 9 infants 
(16.7%) were in stage - 2 and 8(14.8%) 
were in stage - 3 as shown in figure (4).  

Among asphyxiated newborn infants 
(24.1%) had normal blood urea levels 
between (1.1-4.3)mmol/l and (61.1%) had 
normal serum creatinine levels between 
(27-88) mmol/l. whereas (24.1%) had high 
blood urea levels >6.7 mmol/l and (9.3%) 
had high serum creatinine levels >100 
mmol/l. as shown in tables (4.13, 4.14) .  

Discussion: Apparently because of 
varying definitions the true incidence of 
asphyxia is unknown. The incidence of 
birth asphyxia depends largely on the 
definition used to diagnose the condition 
as well as the gestational age of the infant 
(4-7). In fact, the real incidence of birth 
asphyxia in our population may be higher 
than the obtained figure because the 
present study included only hospital 
deliveries in Tikrit city. However, the 
relatively high figure can be explained by 
the fact that (61.8%) of mothers involved 
in this study do not have regular antenatal 
care, and there was a delay in seeking 
hospital care, as many pregnant mothers 
attend to hospital late, and signs of fetal 
distress were already present. In addition 
to the unavailability of facilities important 
for early detection of fetal distress, like 
blood sampling for pH estimation, and 
inadequate health services like Doppler 
and echocardiography. Gestational age as 
a risk factor will not be discussed, as only 
infants with a gestation of≥ 37 weeks were 
included in the study.  

  The incidence of birth asphyxia increases 
with the decrease in gestational age as 
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premature infants are more vulnerable to 
cytokine-induced damage due to the 
immaturity of their blood-brain barrier, 
and the outcome is poorest (8,9). Although 
birth asphyxia is higher in males than 
females, it was statistically not significant, 
which may be due to sample selection and 
duration of study. In a comparison study 
by Sitthivuddhi F. et al (10). Studies by 
Hubacek JA. et al11) and Futrakul S. et al 
(12), which mentioned that the male gender 
is highly vulnerable to threatening factors 
such as increasing the risk of sepsis, 
bronchial hyperesponsiveness, atopy, and 
mortality of RDS.          In the current 
study, mothers of the asphyxiated infants 
resided in rural areas higher than mothers 
resided in urban areas without significant 
relationship between birth asphyxia and 
the residency of mothers which may be 
related to the size of the population, 
duration and location of study. In 
comparison with studies by Khreisnat and 
Habahbeh in Jordan (13) and Pattinson R. et 
al in South Africa (14) which indicate that 
mothers in rural areas often have no or 
infrequent antenatal care and reduced 
utilization of antenatal facilities may also 
be attributed to charges or service fees that 
have recently been introduced at various 
levels of care.     In current study, there 
was significant relationship between birth 
asphyxia and birth weight and all infants 
with low birth weight had birth asphyxia 
which may be due to that most of them 
(9/11) infants  (81.1%) had associated 
maternal risk factor of hypertensive 
disease of pregnancy with subsequent 
intrauterine growth restriction. These 
results are different from that obtained by 
Khreisat and Habahbeh (13) which showed 
no significant relationship between birth 
asphyxia and birth weight. In Nigerian 
study by Airede (15) also showed that an 
infant with low birth weight plays a 

significant role in occurrence of severe 
type of asphyxia most of them had 
associated maternal risk factors of either 
hypertensive disease of pregnancy or 
alcohol use during pregnancy with 
subsequent intrauterine growth restriction. 
In current study, asphyxiated infants 
delivered by C/S (Elective and Emergency 
C/S equally) more than those delivered 
vaginally. Tikrit teaching hospital is a 
referral centre receives the pool of cases 
from the surrounding urban and suburban 
province, so we expect that the cases 
received were of high risk group with 
complicated situation in addition, the 
effect of drugs of anesthesia which may 
increase the risk of birth asphyxia. This 
result is identical to study result that 
obtained by Bashir AI. et al (16) in Madina 
Al-Munawara in 2003 and study by 
Khreisat and Habahbeh (13) showed 
significantly higher proportion of 
asphyxiated cases were delivered by C/S 
and consider C/S itself is an important 
factor in producing asphyxia especially 
when associated with high risk indications 
like fetal distress, prolapsed cord, abruptio 
placentae, IUGR, maternal toxemia, 
maternal diabetes, prolonged rupture of 
membrane (17). 

Other important maternal risk factors 
encountered more frequently among the 
asphyxiated infants like obstructed labour, 
pregnancy induced hypertension, 
meconium stained liquor and history of 
birth asphyxia among previous babies. 
There were significant association with 
pregnancy induced hypertension, 
Oligohydramnios and breech presentation. 
These findings are consistent with Indian 
study by Aga AS. et al (18) in which 
antepartum haernorrhage and pregnancy 
induced hypertension carried high risk for 
birth asphyxia. Other studies by Khatoon 
SA. et al (19) and Daga AS. et al (20) which 
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showed that important maternal risk 
factors encountered more frequently 
among the asphyxiated babies were 
prolonged 2nd stage of labour, PROM, 
toxaemia of pregnancy, hypertension and 
APH.  

In current study, Infants had low Apgar 
scores at first minute higher than those had 
low Apgar scores at five minute and this is 
related to the early intervention and 
resuscitation by suctioning and ventilation 
in form of bag and mask with chest 
compressions. Ellenberg JH. et al (21) 
showed that large group of term infants 
depressed immediately after birth who 
rapidly improve after resuscitation. Apgar 
score at birth is not much important but is 
much valuable in terms of outcome 
determination if done at 5 minutes (22). 
Apgar score at five minutes was evaluated 
in current study;  

Infants had Apgar score of < 3 are (3/54) 
(5.6%): The first case presented with thick 
meconium aspiration and severe prolongs 
prenatal asphyxia and apnoea, the second 
case presented obstructed labour and 
rupture uterus and the third case presented 
with poly hydramnios and history of 
asphyxia among previous babies and the 
cause may be subtle congenital anomaly 
that need autopsy to reveal it which is not 
done in Tikrit teaching hospital. Infants 
had Apgar score between 3-5 are (12) 
(22.2%): Of them 4 cases presented with 
pregnancy induced hypertension, diabetes 
mellitus and history of asphyxia among 
previous babies; 6 cases presented with 
obstructed labour, meconium and fetal 
distress and the last 2 cases one presented 
with PROM, maternal fever and fetal 
distress while the other one had no risk 
factor. The most common presentation of 
birth asphyxia was delayed cry, grunting, 
respiratory distress, lethargy, unable to 

feed and need for assisted ventilation. 
Most common complication of birth 
asphyxia is hypoxic-ischemic 
encephalopathy (HIE), and this aspect was 
also evaluated in this study. Most of 
infants that developed HIE presented with 
in HIE stage-2 or stage-3. It is different 
from the study done by Muhammad A. et 
al (23) in Pakistan where most infants 
present within HIE stage-1 or stage-2 and 
study done in Nigeria where half of the 
infants present within HIE stage-3(24). 

The rate of  HIE among asphyxiated 
infants was (28.9%) which is comparable 
with study by Shrestha M. et al (25) and 
other studies in which they have also 
found the incidence of HIE to be around 
30% in infants born with low Apgar 
score(10, 26).  

The low glomerular filtration rate of 
newborn kidneys limits postnatal renal 
function adaptation to endogenous and 
exogenous stresses (27). As kidneys are 
very sensitive to oxygen deprivation, renal 
insufficiency may occur within 24 hours of 
a hypoxic ischemic episode, which if 
prolonged, may even lead to irreversible 
cortical necrosis. However renal injury in 
birth asphyxia is a potential consequence 
of adaptive mechanism. Among the 
recognized complications i.e., acute 
tubular necrosis, renal vein thrombosis and 
acute renal failure, ARF is the commonest 
and carries a poor prognosis and may even 
result in permanent renal damage in up to 
40% of survivors (28). 

In current study, blood urea and serum 
creatinine levels had been done in 45 of 
asphyxiated infants after 24 hours and 9 
missing cases because death or discharge 
occur within less than 24 hours.  It was 
observed that blood urea and serum 
creatinine levels were increased in (59.3%) 
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and (22.3%) of cases respectively after 24 
hours. Jayashree et al (29) from India 
showed (43.3%) of cases developed acute 
renal impairment. Jones et al study 
founded (62.5%) of cases developed acute 
tubular necrosis as a result of perinatal 
asphyxia, hypoxemia and shock (30).  

Obstruction of tubular lumen and back 
leak mechanism contributed to increase in 
urea and creatinine levels in asphyxiated 
neonates with renal damage (31) 

CONCLUSION 

The incidence of birth asphyxia 16.9% was 
relatively high due to absence of regular 
antenatal care in high proportion of 
pregnant mothers. Low birth weight 
infants, multiparity and delivery by 
caesarean section were associated with 
higher incidence of asphyxia.Other 
associated risk factors were obstructed 
labour, pregnancy induced hypertension, 
meconium stained liquor and history of 
birth asphyxia among previous babies. 
`Among the serious complications HIE 
was commonest in term asphyxiated 
neonates and mortality was higher in 
neonates with HIE.  This study concludes 
that 5 minutes Apgar score could be a 
good predictor for HIE. 
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TABLES 

Table 1: Distribution of the sample size 
according to sex & residence.  

Sample No.  % 

Sex 
male 
female 
Total 

 
165 
155 
320 

 
51.6% 
48.4% 
100.0% 

Residence 
Urban 
Rural 
Total 

 
149 
171 
320 

 
46.6% 
53.4% 
100.0% 

 

Table 2: Relationship between birth 
asphyxia and gender.  

Cases Sex 

Total No asphyxia Asphyxia 

% No. % No. % No. 

51.6 165 50.8 135 55.6 30 Male 

48.4 155 49.2 131 44.4 24 Female 

100 320 100 266 100 54 Total 

X2  =0 .313, p value =0.576 > .0.05, df= 1 (not 
significant)  

 Table 3: Relationship between residence 
and birth asphyxia.  

Cases 

Re
sid

en
ce

 Total No asphyxia Asphyxia 

% No. % No. % No. 

46.6 149 47.0 125 44.4 24 Urban 

53.4 171 53.0 141 55.6 30 Rural 

100 320 100 266 100 54 Total 

X2  =1.513, p value =0.219 > 0.05, df= 1 
(not significant)  

Table 4: Relationship between birth 
weight and birth asphyxia.  

 
Cases 

Bi
rth

 w
ei

gh
t Total No asphyxia Asphyxia 

% No. % No. % No. 

96.6 309 100 266 79.6 43 

N
or

m
al

 b
irt

h 
w

ei
gh

t  

3.4 11 0 0 20.4 11 

Lo
w

 b
irt

h 
w

ei
gh

t 

100 320 100 266 100 54 
To

ta
l 

X2 = 277.513, p value =0 .00 < 0.05, df= 1 
(significant) 

Table 5: Relationship between mode of 
delivery and birth asphyxia.    

Cases Mode of 
delivery 

Total No 
asphyxia 

Asphyxia 

% No. % No. % No. 

51.3 164 55.6 148 29.6 16 Normal 
vaginal 
delivery 

29.7 95 28.6 76 35.2 19 Elective C/S 

19.0 61 15.8 42 35.2 19 Emergency 
C/S 

100.0 320 100.0 266 100 54 Total 
 
X2 = 51.644, p value =0.00 < 0.05, df= 2 
(significant)    
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Table 6: Relationship between maternal 
age and birth asphyxia. 

Cases Maternal 
age 

Total No asphyxia Asphyxia 
% No. % No. % No. 
9.1 29 7.9 21 14.8 8 <20 yr. 

78.7 252 78.9 210 77.8 42 20-35 yr. 

12.2 39 13.2 35 7.4 4 >35 yr. 

100 320 100 266 100 54 Total 
 
 
 
X2 = 297.494, p value = 0.00<0.05, df= 2 (significant)  
 
Table 7: Risk factors related with birth 
asphyxia.     

P 
value 

Cases 

O
th

er
 ri

sk
 

fa
ct

or
s  Total No asphyxia Asphyxia 

% No. % No. % No. 

0 2.8 9 3.4 9 0 0 

A
nt

e 
pa

rtu
m

 
he

m
or

rh
ag

e  

0.002 13.1 42 11.7 31 20.4 11 

Pr
eg

na
nc

y 
in

du
ce

d 
hy

pe
rte

ns
io

n 

1.000 1.3 4 0.8 2 3.7 2 

Ec
la

m
ps

ia
 

0.480 2.5 8 1.9 5 5.6 3 

Po
ly

 
hy

dr
am

ni
os

 

0.002 5.3 17 5.6 15 3.7 2 

O
lig

o 
hy

dr
am

ni
os

 

0.705 2.2 7 1.1 3 7.4 4 

D
ia

be
te

s 
m

el
lit

us
 

0.059 2.2 7 2.3 6 1.9 1 

Tw
in

 
pr

eg
na

nc
y 

0.021 2.8 12 3.8 10 3.7 2 

B
re

ec
h 

pr
es

en
ta

tio
n 

0.414 1.9 6 1.5 4 3.7 2 

Tr
an

sv
er

se
 li

e 

0.532 7.2 23 3.8 10 24.1 13 

O
bs

tru
ct

ed
 

la
bo

ur
 

0.248 3.8 12 3.0 8 7.4 4 

Pr
ol

on
g 

ru
pt

ur
e 

of
 

m
em

br
an

es
 

1.000 6.3 20 3.8 10 18.5 10 

M
e 

co
ni

um
 

st
ai

ne
d 

liq
uo

r 

0 0.3 1 0 0 1.9 1 

C
or

d 
ar

ou
nd

 
ne

ck
 

0.617 5.0 16 3.4 9 13.0 7 
Fe

ta
l d

is
tre

ss
 

0.414 1.9 6 1.5 4 3.7 2 

M
at

er
na

l f
ev

er
 

0 0.9 3 0.9 3 0 0 

M
id

w
ife

ry
 

in
te

rf
er

en
ce

 

0.371 6.3 20 4.5 12 14.8 8 

H
is

to
ry

 o
f a

sp
hy

xi
a 

am
on

g 
pr

ev
io

us
 

ba
bi

es
 

0.285 4.4 14 3.4 9 9.3 5 

Se
ve

re
 

an
em

ia
 o

f 
m

ot
he

rs
   

 
Table 8: Relationship between Apgar 
scoring and birth asphyxia. 

Apgar 
scoring 

Birth asphyxia at 
first minute 

  Birth asphyxia at 
five minute 

No. % No. % 

< 3 28 30.8 3 5.6 

3-5 35 38.4 12 22.2 

5-7 28 30.8 39 72.2 
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Total 91 100 54 100 

 X2 = 344.247, P value = 0.00<0.05, df=9 
(significant) 

Table 9: Clinical presentation of birth 
asphyxia.                           

Cases of birth 
asphyxia 

Clinical presentations 

% No. 

13.0 7 No cry 

48.1 26 Delayed cry 

83.3 45 Grunting 

20.4 11 Central cyanosis 

7.4 4 Peripheral cyanosis 

77.8 42 Respiratory distress 

81.5 44 Lethargy 

7.4 4 Irritability 

38.9 21 Decreased tone 

5.6 3 Increased tone 

100 54 Unable to feed 

14.8 8 Meconium staining 

11.1 6 Convulsion 

100 54 Need for assisted 
ventilation 

 

 

      


