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Abstract

Background: Birth asphyxia is a critical neonatal condition characterized by
the failure to initiate and sustain breathing at birth, often due to impaired
cerebral blood flow. Electrolyte imbalances may contribute significantly to its
morbidity and mortality.

Objectives: To assess the serum sodium, potassium, and calcium levels in
neonates with birth asphyxia of varying severities and healthy controls.
Patients and Methods: A hospital-based cross-sectional study was conducted
at Al-Batool Teaching Hospital in Diyala, Irag, from June to September 2023.
A total of 200 term neonates were enrolled, 80 with birth asphyxia (defined by

an Apgar score <7 at 5 minutes) and 120 healthy neonates as controls. Blood
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sodium, potassium, and calcium were measured using standard photometric
methods.

Results: Hyponatremia (<130 mmol/L) was observed in 51.3% of asphyxiated
neonates. Hyperkalemia (>5.2 mmol/L) was found in 50% and hypocalcemia
(<2.2 mmol/L) in 55% of cases. Compared to controls, asphyxiated neonates
had significantly higher potassium levels (p < 0.05) and lower calcium levels
(p < 0.05); however, differences in sodium levels were not statistically
significant (p > 0.05). Electrolyte abnormalities were more pronounced in
neonates with altered tone, sucking, respiration, and heart rate.

Conclusion: Hyponatremia, hyperkalemia, and hypocalcemia are prevalent in
neonates with birth asphyxia and correlate with clinical severity. Early
identification and management of these disturbances are vital to improving
outcomes and reducing neonatal morbidity and mortality.

Keywords: Birth asphyxia, Neonate, Hyponatremia, Hyperkalemia,
Hypocalcemia.

Introduction

Asphyxia in a neonate is defined as failure to regulate breathing at birth. Many conditions can affect
an asphyxiated baby's birth, but the underlying etiology is decreased blood flow to the brain (1). Birth
asphyxia (BA) can cause a series of reactions resulting in changes in brain function known as hypoxic-
ischemic encephalopathy. The likelihood of outcomes for surviving birth asphyxia varies widely,
from normal outcomes to death, with a variety of disabilities in between, including long-term
neurodevelopmental disabilities, cerebral palsy, neuromotor delays, and developmental delays.
Treatment of hypoxic-ischemic encephalopathy centres on dampening or blocking biochemical
pathways that cause nerve cell death (2,3). The brain has limited sources of stored energy and relies
on adequate blood flow to extract the needed energy supplies for neuronal cells. With reduced blood
flow, neuronal cells cannot extract enough glucose to convert to energy-storing adenosine
triphosphate (ATP). This decrease in ATP stimulates a cascade of biochemical reactions that lead to
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early neuronal cell death via ischemia and
necrosis (primary energy failure) or cell death via
apoptosis (secondary energy failure). These
reactions involve the destruction of cell
membrane potentials as ATP levels decrease.
Consequently, the control of ion movement
across the cell membrane is impaired (4).
Accumulations of intracellular calcium, sodium,
chloride, and water reach toxic levels, and the
level of the excitatory neurotransmitters is
elevated at the synaptic junction. In a biological
system, sodium, potassium, and calcium are the
most important electrolytes, and any significant
fluctuations in the blood concentrations can lead
to metabolic derangements, causing convulsions
and shock (5). Tight regulation and maintenance
of normal blood concentrations of these
electrolytes are essential for optimal functioning
of the body. Assessment and management of
electrolyte status in the newborn is a very crucial
and challenging task. Water and electrolyte levels
in the body can vary widely during the transition
from fetal to newborn life. Before birth, the fetus
receives the nutrients, including fluid and
electrolytes, from the maternal blood, and their
levels are predominantly controlled by the
maternal regulatory system (4,5). The three main
electrolytes in the human body are sodium,
potassium, and calcium. Any change in these
minerals' typical blood levels can result in
convulsions, shock, and other metabolic
disorders. Calcium is a crucial second messenger
in the body that also aids in muscular contraction
and serves as a cofactor for a number of enzyme
processes (6). In addition, transitory alterations in
the fluid and electrolyte levels can be expected,
and even a minor change in the absolute
concentrations of these electrolytes can suggest
proportionately substantial variation for the
newborn considering its relatively small size (7).
Therefore, this study aimed to determine the
serum sodium, potassium, and calcium levels in
neonates with birth asphyxia.
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Patients and Methods

Study design and sample collection: This was
a hospital-based cross-sectional study conducted
from the first of June to the 30th of September
2023, in the department of Pediatrics at Al-
batool Teaching Hospital (neonatal Care unite
and operating room) serum sodium (Na) and
potassium (K) were measured in 80 term
asphyxiated newborn (low Apgar score at 5
minute) and 120 healthy Newborn babies
immediately after birth. A detailed antenatal and
postnatal history was taken, and the findings
were recorded using a  well-prepared
questionnaire. Electrolyte estimation (serum
sodium, potassium, and calcium) was analyzed
using a selective electrode by an automated
machine. The cases were collected according to
early signs of birth asphyxia (Tone, LOC, Moro
Reflex, Sucking Reflex, HR, and RR) and
applying inclusion and exclusion criteria.
Inclusion criteria: (neonate born admitted with
appropriate gestational age and birth weight of
2.5-4 kg) who has birth asphyxia according to
WHO, defined as failure to initiate and sustain
breathing at birth, and also based on an APGAR
score of less than 7 at 5 minutes of life, even after
resuscitation according to NRP guidelines.
Exclusion criteria: Individuals with intrauterine
growth restriction (IUGR) and those with gross
congenital malformations were excluded from the
study.

Determination of sodium: Sodium is estimated
by the colorimetric method based on the modified
Maruna and Trinder method. Sodium and proteins
are precipitated together by magnesium uranyl
acetate as uranyl magnesium sodium acetate salt.
The intensity of the colour is measured photo
metrically at 530 nm (500-546 nm). Precipitation
shake vigorously and incubate at room
temperature for 5 min, then centrifuge at 2000-
3000 rpm for 2 min to obtain a clear supernatant,
and then transfer the supernatant immediately
after centrifugation for standard and test. Sodium
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RI which is consist of precipitating REA standard
(2 ml) and test (1 ml) while from the sodium
standard, it used 10 ml of standard and 10 ml
from the serum of the test. Sodium estimation
was done by sodium RI precipitating in blank (1
ml) and in standard (1 ml) and test (1 ml), sodium
standard in blank and standard (20 ml) and in test
(20 ml) and in serum (20 ml), then they mixed
well and allow to stand at room temperature for 5
min, then it was measured the absorbance of
standard and sample against reagent blank
calculation; sodium concentration (mmol)= Abs
of test — Abs of blank/ Abs of standard — Abs of
blank*standard concentration (8).
Determination of potassium: Potassium is
estimated using the turbidimetric method (9). The
extent of turbidity is proportional to the
potassium concentration. It is measured
photometrically at 578 nm (570-620 nm).
Potassium RI (precipitate Rea) standard (1000
ml) and test (1000 ml) and standard (10 ml) and
in sample and 25 ml in test, mixed well and allow
it to stand at room temperature for 5 min and
measure the absorbance of standard and sample
against distal water within 10 min, calculation;
potassium concentration (mmol) =Abs of sample
\Abs of standard *5.

Determination of calcium: Calcium OCPC
procedure is based on the reaction of calcium ions
(Cat+) with O-cresolphthalein complex in an
alkaline solution to form an intense viol coloured
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complex which shows maximum absorbance at
578 nm. Reagent in blank (1000 pL), standard
(1000 pL), and in test (1000 pL), and ca standard
in blank and 10 mL in standard and test and
sample in blank and in standard and 10 mL in test.
The calculation for Calcium concentration
(mmol) = Abs of sample/ Abs of standard *10
(10).

Statistical analysis

The statistical analysis was performed using
XLSTAT version 2019. Student’s t-test
determined the normality of distribution.

Results

Percentage of electrolyte concentrations in
asphyxiated neonates: Patients divided into
subgroups according to: gender, Tone, LOC,
Moro Reflex, Sucking, Respiration and Heart
Rate.

The baseline characteristics of the cases showed
that: 51.3% had sodium concentration <130mmol,
31.3% had sodium concentration 130 146, and
174% had > 146, 7.5%had potassium
concentration <3.5mmol, 41.3% had potassium
concentration 3.3-5.5mmol, 50% had potassium
concentration > 5.2, 55% had a calcium
concentration <2.2 mmol, and 45% had a calcium
concentration of 2.2-2.7 (Table 1).

Table 1. Percentage of electrolyte concentrations in asphyxiated newborns.

Parameter Conc. n %

_ <130 41 51.3
sodium o046 | 25 313
mmol/L

> 146 14 17.4

_ <3.3 7 75

Potassium - ™335 5 33 413
mmol/L

>5.2 40 50.0

mmol/L 2.2-2.7 36 45.0

91

June 2025, Volume 28, Issue 2


https://djm.uodiyala.edu.iq/index.php/djm/article/view/1556

ORIGINAL RESEARCH
Published: 25 June 2025
DOI: 10.26505/djm.v28i2.1556

Diyala Journal of Medicine

Total electrolyte concentrations in the studied (healthy individuals) and the patients is illustrated
groups: The mean (xSD) of total electrolyte in Table 2.
concentrations in the serum of the control group

Table 2. Total electrolytes concentrations in studied groups, which demonstrated as mean +SD.

Sodium Potassium Calcium
mmol/L mmol/L mmol/L

131.26+11.12 3.24+0.38 8.19+0.80

Groups

Total Patients

n=80
Total Control | 149 51018 | 2702040 | 8.75:0.75
n=120
P value >0.05 <0.05 <0.05

Effect of  gender on electrolytes control groups according to gender are illustrated
concentrations: The mean (£SD) of electrolytes  in Table 3.
concentrations in the serum of patients and

Table 3. Mean £SD of electrolyte concentrations according to sex.

According to Sex
Groups % Sodium Potassium Calcium
P mmol/L mmol/L mmol/L
Patients r':fgg (62.5%) 11.79+8.9 2.7740.36 8.41+0.74
n=80 Female
=30 (37.5%) 128.3+10.9 2.68+0.41 8.96+0.64
control rl:/l_z;lg (65%) 130.0+11.2 3.60+0.39 8.19+0.73
n=120 —
Fr?rznfz'e (35%) 133.9+9.89 2.80+0.37 0.803+0.79
P value
Parameters Male/Female Male/Female Male Control / Female Control /
Control Patients MalePatients FemalePatients
>0.05
Sodium >0.05 >0.05 >0.05
Potassium >0.05 <0.05 >0.05 >0.05
Calcium >0.05 >0.05 >0.05 >0.05

Electrolytes concentrations according to  sign. The mean (xSD) of electrolytes concentrations
Tone and LOC: The study included mean in serum of patients groups according to Tone and
(xSD) of electrolytes concentrations in serum  LOC signs are illustrated in Table (4).

of patients groups according to early clinical

Table 4. Mean +SD of electrolytes concentrations according to Tone and LOC signs.

Study Groups Sodium Potassium Calcium

mmol/L mmol/L mmol/L

one FIacc(:;(éo(/‘r:):ZO) 129.7+10.73 3.1740.46 8.07:£0.65

=80 Hypo‘gg&gnzw 133.2+14.25 3.30+0.31 8.12+0.84
92
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P value >0.05 >0.05 >0.05
Alert or irritable
n=15 (18.75%) 134.52+10.7 3.31+0.33 7.90+0.82
LOC Comatose (n=20)
=80 (25%) 131.33+7.51 3.23+0.32 8.12+0.66
Lethargy (n=45)
(56.25%) 132.81+13.5 3.30+0.31 8.38+0.89
Alert Alert
or Comatose/ or
RN irritable/Letha Lethargy irritable/Coma
P value rgy e
Sodium >0.05 >0.05 >0.05
Potassium >0.05 >0.05 >0.05
Calcium <0.05 >0.05 >0.05

Electrolytes concentrations according to
Moro reflex and sucking signs: The study
included mean (xSD) of electrolytes

concentrations in serum of patients groups according
to Moro reflex and sucking signs are illustrated in
Table 5.

Table 5. Mean £SD of electrolytes concentrations according to Moro reflex and sucking signs.

Study Groups Sodium Potassium Calcium
mmol/L mmol/L mmol/L
Moro Absent (n=15)
(18.75%) 133.5+7.70 3.19+0.31 8.12+0.75
Reflex ~
n=80 Weak (n=65)
(81.25%) 131.65+11.32 3.23+0.35 0.90
P value >0.05 >0.05 >0.05
Absent (n=21)
(26.25%) 128.5+11.18 5.8+0.33 8.10+0.78
Sucking Unable to suck
n=80 (n=30) (27.5%) 131.0+6.19 3.11+0.39 8.14+0.72
Weak (n=29)
(36.25%) 138.5+13.18 3.31+0.38 8.21+0.73
Parameters Absent/ Absent/ Unable to suck/
Unable to suck Weak weak
P value Sodium >0.05 >0.05 >0.05
Potassium >0.05 <0.05 >0.05
Calcium >0.05 >0.05 >0.05

Electrolyte concentrations according to

respiration and heart rate:

included the

The study

mean (xSD) of electrolyte concentrations in the
serum of patient groups according to respiration and
heart rate signs, which were illustrated in Table 6.

Table 6. Mean +SD of electrolytes concentrations according to respiration and heart rate signs.

Study Groups Sodium Potassium Calcium
mmol/L mmol/L mmol/L

Apneic (n=37) 128.9+12.0 5.40.76 8.1020.89
Respiration (46.25%) T T T
n=80 Periodic (n=43)

(53.75%) 134.2+£14.45 3.55+0.78 8.21+1.33
P value >0.05 >0.05 >0.05
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Bradycardia and
Tachycardia 129.1+11.23 5.6+0.44 8.09+0.64
Heart Rate _
_ n=28 (35%)
n=80 Normal
n=52(65%) 134.7+13.48 3.6+0.41 8.21+0.86
P value >0.05 <0.05 >0.05

Correlations study: Correlation Coefficient
(r) is measure the association between two

Table 7. Correlation Coefficient between parameters.

variables to same sample. The values of r
above 0.38 have stronger correlation (Table 7).

Correlation coefficient (r)
Groups Parameters Sodium Potassium
mmol/L mmol/L
i Potassium 0.20 -
Patients -
Calcium 0.313 0.485
Control Potassium 0.023 -
Calcium 0.234 0.342
Male Potassium -0.004 -
Control Calcium 0.21 035
Female Potassium 0.086 -
Control Calcium 0.26 032
Male Potassium 0.17 -
Patients Calcium 0.34 048
Female Potassium 0.31 -
Patients Calcium 0.29 0.49
Discussion

There was no significant difference in the
serum sodium levels between the control and
patient groups. At the same time, there was a
substantial increase in the serum levels of
potassium, and a significant decrease in the
serum levels of calcium in the patient groups
when compared with the control group. These
results are different from other study that
found, hyponatremia in 34% of neonates,
hypernatremia in 0% of asphyxiated neonates,
hyperkalaemia in 0% and found
hypocalcaemia observed in 4 (8%)
asphyxiated neonates, compared to 2 (4%)
cases in comparison group, which is
statistically not significant, but proportionally,
it is comparable to other studies in this issue in

newborns (11). It was shown that specific symptoms
of electrolyte abnormalities commonly coexist with
indicators of underlying hypoxic ischemic
encephalopathy, or HIE, and the use of fluid and
electrolytes in such cases increases morbidity and
death. The results disagreed with those of Lackmann
et al. (12), who measured potassium levels in 98
asphyxiated newborns, and none of them showed
significant hyperkalaemia in the initial 144 h of life.
Basu et al. (13) concluded that decreased calcium
levels are associated with increased severity of birth
asphyxia. In case—control study by Jajoo et al. (14),
and Rai et al. (15) they established lower serum
calcium level in asphyxiated newborns compared to
their controls, and in disagreement with a case
control study by Varma V et al. (16) among
asphyxiated newborns, mean values of electrolytes
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showed no significant difference among cases
and controls. Hyperkalaemia can be explained
by the fact that asphyxia is associated with
acidosis, and in metabolic acidosis, more than
half of the excess hydrogen ions are buffered
in the cells. In this setting, electro-neutrality is
maintained partially by the movement of
intracellular potassium into the extracellular
fluid. It can also be due to acute renal failure
secondary to birth asphyxia, which leads to
reduced excretion of potassium and hence
hyperkalaemia (17). The modification of
potassium  from the intracellular to
extracellular space in early neonatal period
may lead to hyperkalaemia and depends on the
degree of immaturity; further premature
babies are more possibly to have
hyperkalaemia. Acute renal failure secondary
to asphyxia causes hyperkalaemia by
declining the elimination of potassium (18).
Normally, gestational age is directly
proportional to cord plasma total calcium
concentration. At the time of delivery,
unexpected cessation of calcium transport
through the placenta decreases the serum
calcium levels, which in turn leads to
augmented secretion of serum parathyroid
hormone [PTH] (19).

In this study, it was shown that there were no
significant differences in the serum level of
sodium in age groups, except a significant
decrease in the serum levels of potassium in
female patients group compared with male
patients group. In addition, in the current
study it was illustrated that among enrolled
patients, males predominated (65%) while
female (35%). These results were agreement
with the other studies by Ahmed N et al (20),
who reported that the percentage of males was
64%, and Bahatkar and Aundhakar were
found 72% of patients were males (21).
Furthermore, many studies were agreed with
our study that showed predominated male
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(54.3%) (13, 22). The difference in the percentage
between male and female could be due to differences
in time, area of the study, and registration of neonatal
data. In addition, other reason for male babies being
more affected is due to the death of respiratory
control neurons in brainstem which mediates the
function of emergency resuscitation in male gender
(20).

Conclusions

According to the results of study was conducted that
included  hyponatremia, hypocalcaemia  and
hyperkalaemia occur in neonates with birth asphyxia
which may cause increased morbidity and mortality,
and its percentage in male more than in female. In
addition, serum sodium levels in the asphyxiated
newborns were in the hyponatremic range and in
proportion to the severity of asphyxia. As serum
sodium levels are low in birth asphyxia, fluids must
be managed judiciously in asphyxiated newborns.
The study findings revealed that birth asphyxia was
more common in irregular or no neonatal care cases.
It was recommended to follow up on optimal
electrolyte disturbances, which are essential to
improve outcomes and prevent life-threatening
events.

Source of funding: No source of funding.

Ethical clearance: Ethical approval for this study
was obtained from the Research Ethical Committee
of the College of Medicine/ University of Diyala
(N0:2023DTA798)

Conflict of interest: None.

Acknowledgments: The authors would like to
express their appreciation to the College of
Medicine at the University of Diyala for its support
in completing this research.

References

1. Ahmed R, Mosa H, Sultan M, Helill SE, Assefa B,
Abdu M, Ahmed U, Abose S, Nuramo A, Alemu A,
Demelash M. Prevalence and risk factors associated
with birth asphyxia among neonates delivered in
Ethiopia: a systematic review and meta-analysis.
PL0S One. 2021 Aug 5;16(8):e0255488.
https://doi.org/10.1371/journal.pone.0255488

95 June 2025, Volume 28, Issue 2


https://djm.uodiyala.edu.iq/index.php/djm/article/view/1556
https://doi.org/10.1371/journal.pone.0255488

saDIM

2. Chirinian N, Mann N. Therapeutic
hypothermia for management of neonatal
asphyxia: What nurses need to know. Critical
care nurse. 2011 Jun  1;31(3):el-
2.https://doi.org/10.4037/ccn2011873.

3. Bayih WA, Birhane BM, Belay DM,
Ayalew MY, Yitbarek GY, Workie HM,
Tassew MA, Kebede SD, Alemu AY,
Gedefaw G, Demis A. The state of birth
asphyxia in Ethiopia: An umbrella review of
systematic review and meta-analysis reports,
2020. Heliyon. 2021 Oct
1;7(10).https://doi.org/10.1016/j.heliyon.202
1.e08128.

4. Basu P, Som S, Das H, Choudhuri N.
Electrolyte status in birth asphyxia. The Indian
Journal of Pediatrics. 2010 Mar;77:259-
62.https://doi.org/10.1007/s12098-010-0034-
0

5. Lorenz JM. Assessing fluid and electrolyte
status in the newborn. Clinical chemistry.
1997 Jan 1;43(1):205-
10.https://pubmed.ncbi.nlm.nih.gov/8990254/
6. Mahendra A. An overview on electrolytes:
Its importance, function, and imbalances.
Clinical Nutrition and Hospital Dietetics.
2023 Mar 23;43(1):01-02.
https://d0i:10.12873/0211-6057.23.01.195.
7. Suarez-Rivera M, Bonilla-Felix M. Fluid
and electrolyte disorders in the newborn:
sodium and potassium. Current Pediatric
Reviews. 2014 May 1;10(2):115-
22.http://doi.org/10.2174/1573396310021405
13102053.

8. Corsello A, Malandrini S, Bianchetti MG,
Agostoni C, Cantoni B, Meani F, Faré PB,
Milani GP. Sodium assessment in neonates,
infants, and children: a systematic review.
European Journal of Pediatric. 2022
Sep;181(9):3413-3419._
https://doi.org/10.1007/s00431-022-04543-3.
9. Tubino M, de Souza RL, Hoehr NF. Rapid
quantitative turbidimetric spot test analysis of

Diyala Journal of Medicine

ORIGINAL RESEARCH
Published: 25 June 2025
DOI: 10.26505/djm.v28i2.1556

potassium in blood serum. Journal of Brazilian
ChemicalSociety.2004;15(5):640-645.
https://doi.org/10.1590/S0103-50532004000500004
10. He H, Li Y, Wang S, Ma Q, Pan Y. A high
precision method for calcium determination in
seawater using ion chromatography. Frontiers in
Marine Science. 2020  Apr 17;7:231.
https://doi.org/10.3389/fmars.2020.00231

11. Hasan BA, Al-Ani MH. Electrolyte disturbance
in asphyxiated neonates in maternity hospital in
Erbil, Irag. Medical Journal of Babylon. 2019 Oct
1;16(4):331-
4.https://doi.org/10.4103/MJBL.MJBL _52_19

12. Lackmann GM, Mader R, To6llner U. Serum
potassium level in healthy neonates and infants with
asphyxia in the first 144 hours of life. Klinische
Padiatrie. 1991 Sep 1;203(5):399-
402.https://doi.org/10.1055/s-2007-1025462

13. Basu P, Som S, Das H, Choudhuri N. Electrolyte
status in birth asphyxia. The Indian Journal of
Pediatrics. 2010 Mar;77:259-62.
https://doi.org/10.1007/s12098-010-0034-0

14. Jajoo D, Kumar A, Shankar R, Bhargava V.
Effect of birth asphyxia on serum calcium levels in
neonates.  Indian  Journal  of  Pediatrics.
1995;62:455-9. https://doi.org/10.1007/bf02755067
15. Rai S, Bhatiyani KK, Kaur S. Effect of birth
asphyxia on serum calcium and glucose level: A
prospective study. International Journal of Science
Study.2015;3(1):3-6.
https://doi.org/10.17354/ijss/2015/439

16. Vandana V, Amit V, Meena V, Anuradha B,
Vivek B, Deepak V, Salone MR. Study of basic
biochemical and haematological parameters in
perinatal asphyxia and its correlation with hypoxic
ischemic encephalopathy staging. Journal of
Advanced Research in Biological Sciences.
2011;3(2):79-85.

17. Ahmed N, Sushma U, Thobbi AN. A case control
study to evaluate the electrolyte abnormalities in
asphyxiated neonates. International Journal of
Contemporary Pediatrics. 2023;10(4):898-901.
https://doi.org/10.18203/2349-3291.ijcp20231497

% June 2025, Volume 28, Issue 2


https://djm.uodiyala.edu.iq/index.php/djm/article/view/1556
https://doi.org/10.4037/ccn2011873
https://doi.org/10.1016/j.heliyon.2021.e08128
https://doi.org/10.1016/j.heliyon.2021.e08128
https://doi.org/10.1007/s12098-010-0034-0
https://doi.org/10.1007/s12098-010-0034-0
https://pubmed.ncbi.nlm.nih.gov/8990254/
https://doi:10.12873/0211-6057.23.01.195
http://doi.org/10.2174/157339631002140513102053
http://doi.org/10.2174/157339631002140513102053
https://doi.org/10.1007/s00431-022-04543-3
https://doi.org/10.1590/S0103-50532004000500004
https://doi.org/10.3389/fmars.2020.00231
https://doi.org/10.4103/MJBL.MJBL_52_19
https://doi.org/10.1055/s-2007-1025462
https://doi.org/10.1007/s12098-010-0034-0
https://doi.org/10.1007/bf02755067
https://doi.org/10.17354/ijss/2015/439
https://doi.org/10.18203/2349-3291.ijcp20231497

:‘DIM Diyala Journal of Medicine

ORIGINAL RESEARCH
Published: 25 June 2025
DOI: 10.26505/djm.v28i2.1556

18. Bahatkar K, Aundhakar CD. Electrolyte
status and plasma glucose levels in birth
asphyxia: A case—control study. Journal of
Medical Sciences. 2021 Jan 1;41(1):17-21.
https://doi.org/10.4103/jmedsci.jmedsci_93
20

19. Patel A, Sharma D, Shastri S, Farahbakhsh
N, Sharma P. Intrauterine growth restriction —
part 1. Journal of Maternal Fetal Neonatal
Medicine. 2016 Dec;29(24):3977-87.
https://doi:10.3109/14767058.2016.1152249
20. Thakur J, Bhatta NK, Singh RR, Poudel P,
Lamsal M, Shakya A. Prevalence of
electrolyte disturbances in perinatal asphyxia:
a prospective study. Italian Journal of
Pediatrics. 2018 Dec;44:1-
6.https://doi.org/10.1186/s13052-018-0496-7

21. Onyiriuka AN. Prevalence of neonatal
hypocalcaemia among full-term infants with severe
birth asphyxia. Pacific Journal of Medical Sciences.
2011;8(1):3-12.2011:3-12.

22. Yadav N, Yadav SA, Tomar BS, Verma CR,
Masand R, Goyal P, Arora Y. Serum electrolytes,
glucose, renal functions and arterial blood gas in
perinatal asphyxia. Indian Journal of Basic and
Applied Medical Research. 2018 Mar 1;7:49-56.

7 June 2025, Volume 28, Issue 2


https://djm.uodiyala.edu.iq/index.php/djm/article/view/1556
https://doi.org/10.4103/jmedsci.jmedsci_93_20
https://doi.org/10.4103/jmedsci.jmedsci_93_20
https://doi:10.3109/14767058.2016.1152249
https://doi.org/10.1186/s13052-018-0496-7

ORIGINAL RESEARCH
Published: 25 June 2025

Diyala Journal of Medicine DOI: 10.26505/djm.v28i2.1556

Cpliidal) BaY ol Auas sl o gaadlSll g o gacilligal) § 2 923 puall Juara s
dana anila ol ¢ o Aadi giga T Qglias jalh s

uéi.‘ad\

Jila 5aY 5 o Vsl (e daedl i o Sy 52V ) wie (i) a8 Q) adly 5o gl o JULY) die BLEAY) (b ey A4
& s clelall e dlulu (BA) @V sl GEaY) s of oSy flaall I aall 3855 (aliss) b dpuled) ) (K15 315
OS5V Gty £ Ladll JBlie ) il A 5 el geal) Cailda g 8 il s

kw@m‘ygtwusﬁgémﬁagﬂ&&u\my\@hmeﬂ\geptss\”wujg\jeﬁ;}mnwmwgé;dm‘ﬂ
33Vl (a3 5l sall

.J';jj, YoVryY pdan Y. ‘_A\):\Jﬁ\ wéhﬁ)&ﬂ&@ﬁﬂ\d)ﬂ\m@\A}\J}\é}@&kﬂah\)ﬂ\b& :JJHUU.A'AJA“
Q:m;ﬁfﬁ.;L;)@Sﬂ_.:d..ad\ngmwl,;ﬂa\_)l.«d\fxé)i:jzﬁ}l\&hd\éﬁai{\ﬁgtcjshjgsﬂjﬂg;gq;délaYuQAeJ\QAU_M;;:.
‘;u@ﬂ\m.&ozaﬂmmeaw(ﬁjc;m‘i\say}l\@bd&‘wy@p\Y~JQ:\§.'&5A\BA‘>!}S\‘=;\_.@;QA/\~¢:W
padl 5y se peSaia auiasall ¢ Guinll caun ol g2l (e Ao sene il Lol a3 ) gl Jiat 4 gaad) Ll HLEAY 23l sl
DSOS YT e DB VY e DB asigeall 355 IS G ally Gabadd) (ala3Y1 (e 7, T VAN Al jall < jela sy
DSOS 8N, T cala 7,0 (e Bl a saudi sl 355 S 83 0 Jas VS (e 700 Lain VET < IS/, E 5 VET T e g gaall
DSOS Leia 760 «Jsada Y, Y o Ji a sunllSI 3 i S i) sl e 700 ke T 5 ga Ja ZY,0 5ala 0,01, F o guli sl
YOX,Y,V L sl
g._:,\ueﬁLAAEJY}X\J.'u:éﬁ&&bw@d\ﬁa&ﬂ\éﬁhﬁc&J;aeﬂ\e})uu}eln)é}eﬂ|eﬁuﬂ\5u4§j‘e.ﬂ\eﬁ.s}muaﬁl Guﬁu‘i\
Al Cﬁ:ﬁuaﬁs@%‘gogﬁsd\sﬁjl\‘;ghduby\A.k:eqh‘;eﬁ:,ml\ Gl sle S _Q\_}é){\}w’aﬂ\ Y ama 8334 )
Ul xie LaSny i) gl 5 1) an e 51 LAY Al 3 Hmiie (355 pall B 330 gl Sy sinna 0 Lo GRY) 808 g Al 5
o 3Vl s JLbY) dle ) aVls 8 e ol ST ailS oYl GEaY) eVl Gl Al all il csdS s cniad) 3aY Sl s
LY e aa gl S dadaiall

o) a saallS ai anll o sali g3 Ja 5 call o500 gem (ali AV Sl Jhas oY gl (SLEa) sApalifal) cilalst)
siuas jala Loy sl yal) Calgal)
dunia.taher@uodiyala.edu.iq :Js=a¥!

Yove QY sl
Y.Yo Oluia Yo :JM‘GJ‘:I

A - s — s oy ) e ™

8 June 2025, Volume 28, Issue 2


https://djm.uodiyala.edu.iq/index.php/djm/article/view/1556
file:///C:/Users/h/AppData/Local/Microsoft/Windows/INetCache/IE/1IEOAISL/dunia.taher@uodiyala.edu.iq

