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INTRODUCTION 

Birth asphyxia refers to condition of hypoxemia, 

hypercapnia and insufficient blood perfusion of new born 

during labour and birth. NNPD defines moderate birth 

asphyxia as APGAR score of 4-6 at 1minute and severe 

birth asphyxia  as APGAR score of <3 at 1 minute.
1
 AAP 

defines it as APGAR score of less than 3 at 5minutes 

associated with cord pH of less than 7.0, presence of 

neurologic dysfunction and evidence of multiorgan 

dysfunction.
2
  

Perinatal Asphyxia (PA) is a major public health 

problem. As per the latest estimates, PA accounts for 9% 

(i.e. 0·8 million) of total under-5 mortality (i.e. 8.8 

millions) worldwide, being one of the three most 

common causes of neonatal deaths along with 

prematurity and bacterial infections. Of a total of 2.7 

million stillbirths globally, approximately 1.2 million 

occur during intrapartum period, largely owing to 

asphyxia.
3 

As per NNPD, 9.5% of babies require some 

form of resuscitation. Manifestations of Hypoxic 

Ischaemic Encephalopathy (HIE) were seen in 

approximately 1.4% of all babies. PA was responsible for 

28.8% of all neonatal deaths. Apart from neonatal deaths, 

asphyxia is responsible for life-long neuromotor 

disability in a large number of children.
1
 

ABSTRACT 

 

Background: Objectives of current study was to study the incidence of multiorgan dysfunction in babies with 

perinatal asphyxia and its effect on the outcome.  

Methods: All term babies admitted to NICU of S. Nijalingappa Medical College and Hanagal Shri Kumareshwara 

Hospital, Bagalkot in the period January 2013 to December 2013 with perinatal asphyxia and HIE were included in 

the study. Detailed history and thorough examination was done using predesigned and prestructured proforma. 

Necessary investigations were done as indicated to identify organ dysfunction.  
Results: 80.8% of babies with perinatal asphyxia had evidence of multiorgan dysfunction with HIE alone seen in 

19.2% of cases. Respiratory failure was the most common organ dysfunction after CNS seen in 63.1% of cases. CVS 

involvement was seen in 54.3% (31) of babies, out of which the mortality was seen in 22.5% (7 cases), renal 

involvement was seen in 29.8% (17) of babies, out of which the mortality was seen in 29.4% (5 cases). Increased 

mortality in babies who had cardiovascular dysfunction and in babies with renal dysfunction was statistically 

significant. Mortality was higher in babies with multiorgan dysfunction which increased proportionately with increase 

in number of organs involved. 

Conclusions: Multiorgan dysfunction is common in babies with perinatal asphyxia. Cardiovascular involvement and 

renal involvement are associated with poor outcome. Mortality is directly proportional to the number of organs 

involved.  

 

Keywords: Perinatal asphyxia, Hypoxic ischemic encephalopathy, Multiorgan dysfunction 

Department of Paediatrics, S.N Medical College, Bagalkot, Karnataka, India  
 

Received: 15 September 2015 

Accepted: 06 October 2015 

 

*Correspondence: 

Dr. Ramesh S. Pattar, 

E-mail: drrameshpattar@gmail.com 

 

Copyright: © the author(s), publisher and licensee Medip Academy. This is an open-access article distributed under 

the terms of the Creative Commons Attribution Non-Commercial License, which permits unrestricted non-commercial 

use, distribution, and reproduction in any medium, provided the original work is properly cited. 

DOI: http://dx.doi.org/10.18203/2349-3291.ijcp20150989 



Pattar RS et al. Int J Contemp Pediatr. 2015 Nov;2(4):428-432 

                                                International Journal of Contemporary Pediatrics | October-December 2015 | Vol 2 | Issue 4    Page 429 

Asphyxia can cause damage to almost every tissue and 

organ of the newborn baby, the target organs for 

dysfunction due to asphyxia insult being the brain, heart, 

lungs, kidneys, liver, bowel and bone marrow. The 

degree of severity of the asphyxia determines the number 

of organs damaged, and the severity of damage to the 

organs involved.
4-6

 

Even though the involvement of multiple organs in severe 

birth asphyxia is known, there are not many studies in 

which the effects of birth asphyxia on multiple organs 

have been evaluated. Most of the studies performed on 

neonates suffering a severe asphyxial insult have 

evaluated the effects of birth asphyxia on the central 

nervous system. 

A few studies have been performed on involvement of 

systems other than central nervous system, but in most of 

these studies either a single organ or two organs have 

been studied to evaluate the effects of birth asphyxia. 

There is very less Indian data available on the effects of 

birth asphyxia on various organs of the body In view of 

all these points, the purpose of this study is to evaluate 

the immediate effects of severe birth asphyxia in term 

neonates on various organs of the body and its effect on 

the outcome.
 

METHODS 

Source of data 

All term neonates admitted in neonatal critical care unit 

of Department of Pediatrics, S. Nijalingappa Medical 

College and HSK Hospital, Bagalkot from January 2013 

to December 2013 with history suggestive of perinatal 

asphyxia with 5 minute APGAR score of less than 5 or 

babies with delayed initiation of respiration of more than 

5 minutes with evidence of hypoxic ischemic 

encephalopathy at admission (for babies where APGAR 

score was not available) were included in the study. 

Babies who were born preterm and those with evidence 

of sepsis were excluded from the study. 

Detailed birth history and examination findings were 

recorded as per the predesigned and prestructured 

proforma. 

Necessary investigations to identify the multiorgan 

dysfunction like CBC, blood urea, creatinine, liver 

enzymes, PT, APTT, INR, X-ray chest, ABG, 

echocardiography etc. as per the protocol were done. 

Other investigations were done as necessary. Babies were 

monitored and treated as per standard protocol according 

to the clinical condition. 

Organ dysfunction was defined as follows 

CNS: evidence of hypoxic ischemic encephalopathy as 

per Sarnat and Sarnat staging. 

Renal failure:  Oliguria <1 ml/kg/hour for more than 24 

hours or serum creatinine of more than 1.2 mg/dl. Blood 

samples for serum creatinine were obtained at around 48 

hours of age. 

Respiratory system: Hypoxia with or without hypercapnia 

or need for oxygen to maintain spo2 >92% for >24 hour 

or requirement for mechanical ventilation. 

Cardiac dysfunction: Signs of poor perfusion like 

prolonged Capillary refill time, poor pulses, tachycardia 

with or without hypotension or inotrope requirement to 

maintain normal perfusion or unexplained metabolic 

acidosis with base excess of more than 5 meq/L. 

Gastrointestinal evaluation: Evidence of NEC in the 

form of GI bleed, abdominal distension, gastrointestinal 

residues and X-ray showing signs of NEC. 

Hepatic dysfunction: Elevation of aspartate 

aminotranferase (SGOT) or alanine aminotranferase 

(SGPT) of more than 100 IU/L. Blood samples were 

taken between 2
nd

 & 5
th

 day of life. 

Hematological dysfunction: INR >1.5 & platelet count 

less than 1 lakh/mm
3
.
 
Blood samples were taken between 

2
nd

 & 5
th

 day of life. 

RESULTS 

Total of 57 babies were included in the study. Out of 

these 57 babies, 41 (71.9%) were males and 16 (28.1%) 

were females. 78.9% (45) of babies from rural area 

21.1% (12) of babies were from urban area. 91.2% babies 

were term babies and 8.8% babies were post term. 

Majority of these babies (91.2%) were admitted on day 1 

of life. 26.3% (15) were inborn and 73.7% were outborn. 

There were no home deliveries. 36.8% of the babies were 

delivered by LSCS and 63.2% were delivered vaginally. 

Respiratory system was the most frequently involved 

(seen in 63.1% of cases) other than central nervous 

system. Hematological system was the least involved and 

was seen in 5.2% of cases. Multiorgan dysfunction was 

seen in 80.8% of cases. With increase in organ 

dysfunction there was proportionate increase in mortality 

(Table 1 and 2). 

Table 1: Frequency of organ involvement.  

Organ involvement Percent 

CNS 100% (57) 

RS 63.1% (36) 

CVS 54.3% (31) 

Renal 29.8% (17) 

Liver 24.5% (14) 

GIT 17.5% (10) 

Hematological 5.26% (3) 
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Table 2: Multiorgan dysfunction and its outcome.  

Organ dysfunction Improved AMA Death 

1 10 1 0 

2 13 3 1 

3 8 3 2 

4 or more 5 6 5 

Total (n=57) 36 13 8 

CNS involvement was classified according to Sarnat & 

Sarnat staging. 33% (19) babies belonged to HIE stage-1, 

50.9% (29) belonged to HIE stage-2 and 15.8% (9) 

belonged to HIE stage-3. Mortality was 5.2% (1 case) 

with HIE stage-I, while 84.2% (16 cases) improved. In 

HIE stage-II, the mortality was 10.3% (3 cases) and 

68.9% (20 cases) improved. HIE stage-III had the highest 

mortality 44.4% (4 cases) and 55.5% (5) babies who got 

discharged against medical advice were critically ill. The 

association between HIE staging & outcome was highly 

significant (P=0.0001) (Table 3). 

Respiratory involvement was seen in 63.1% (36) of 

babies, out of which the mortality was seen in 19.4% (7 

cases). 31.6% (18) babies required ventilator support out 

of which 38.8% (7) babies died & 11.1% (2) babies 

improved and remaining got discharged against medical 

advice. CVS involvement was seen in 54.3% (31) of 

babies, out of which the mortality was seen in 22.5% (7 

cases), while 45.1% (14 cases) improved. Renal 

involvement was seen in 29.8% (17) of babies, out of 

which the mortality was seen in 29.4% (5 cases), while 

41.1% (7 cases) improved. GIT involvement was seen in 

17.5% (10) of babies, out of which the mortality was seen 

in 30% (3 cases), while 40% (4 cases) improved. Liver 

involvement was seen in 24.5% (14) of babies, out of 

which the mortality was seen in 14.2% (2 cases), while 

50% (7 cases) improved. Hematological abnormality was 

seen in 5.26% (3) of babies, out of which none of the 

babies died (Tables 4 and 5). 

The association between poor outcome and renal and 

cardiovascular involvement was statistically significant 

(P=0.04 and 0.008 respectively). There was no 

statistically significant association between poor outcome 

and liver, GIT and haematological involvement. 

 

Table 3: HIE staging & its outcome. 

 
Outcome 

Total 
Improved AMA Death 

CNS HIE 

staging 

1 16 (84.2%) 2 (10.5%) 1 (5.2%) 19 (33.3%) 

2 20 (68.9%) 6 (20.6%) 3 (10.3%) 29 (50.8%) 

3 0 (0%) 5 (55.5%) 4 (44.4%) 09 (15.7%) 

Total  36 (63.15%) 13 (22.8%) 8 (14%) 57 (100%) 

Table 4: Organ dysfunction and its outcome.  

Organ 

dysfunction 
Improved AMA Death Total 

RS 

Present 15 (71.4%) 5 (23.8%) 1 (4.7%) 21 (36.8%) 

Absent 21 (58.3%) 8 (22.2%) 7 (19.4%) 36 (63.1%) 

CVS 

Present 22 (84.6%) 3 (11.5%) 1 (5.2%) 26 (45.6%) 

Absent 14 (45.1%) 10 (32.2%) 7 (22.5%) 31 (54.3%) 

GIT 

Present 32 (68%) 10 (21.2%) 5 (10.6%) 47 (82.4%) 

Absent 4 (40%) 3 (30%) 3 (30%) 10 (17.5%) 

Liver  

Present 29 (67.4%) 8 (18.6%) 6 (13.9%) 43 (75.4%) 

Absent 7 (50%) 5 (35.7%) 2 (14.2%) 14 (24.5%) 

Renal 

Present 29 (72.5%) 8 (20%) 3 (7.5%) 40 (70.1%) 

Absent 7 (41.1%) 5 (29.4%) 5 (29.4%) 17 (29.8%) 

Haematological 

Present 35 (64.8%) 11 (20.3%) 8 (14.8%) 54 (94.7%) 

Absent 1 (33.3%) 2 (66.6%) 0 (0%) 3 (5.26%) 
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Table 5: Outcome of ventilated babies.  

 
Outcome 

Total 
Improved AMA Death 

Ventilator 
Not used 34 (87.1%) 4 (10.2%) 1 (2.5%) 39 (68.4%) 

Used 2 (11.1%) 9 (50%) 7 (38.8%) 18 (31.6%) 

Total  36 (63.1%) 13 (22.8%) 8 (14.1%) 57 (100%) 

  

DISCUSSION 

Multiorgan dysfunction is part of perinatal asphyxia 

which occurs due to diving reflex wherein there is 

redistribution of blood flow to vital organs like brain, 

heart and kidneys. With continued asphyxia there is 

hypotension, loss of autoregulation of blood flow to brain 

and loss of compensatory mechanisms resulting in severe 

hypotension, hypoxic and ischemic injury even to the 

vital organs. Organs suffering hypoxic and ischemic 

injury develop dysfunction and failure if this hypoxia-

ischemia is not corrected. Hence degree of multiorgan 

dysfunction would directly correlate with severity of 

asphyxia. Multiorgan dysfunction increases the risk of 

morbidity and mortality. Kidney is the most common 

organ to be affected in perinatal asphyxia other than 

brain.
4
 HIE occurred without accompanying multiorgan 

dysfunction was seen in 24.5% of cases in a study 

involving 57 cases.
7
 

In our study HIE alone was seen in 19.2% of cases. 

Remaining 80.8% cases had evidence of multiorgan 

dysfunction. Respiratory system was the most commonly 

involved organ other than CNS with 63.1% cases 

showing respiratory involvement followed by CVS. 

Studies by Shah P et al.
8
 and Shakaran Seetha et al.

9 

showed similar findings whereas in studies conducted by 

Low James A et al.
10

 and Mohammed LH et al.
11

 renal 

dysfunction was most commonly observed after CNS 

involvement. 

In our study, 78.9% of babies were from rural area. This 

signifies the need to improve appropriate health care 

facilities in rural area to prevent birth asphyxia. 

Brain is the most common organ involved in birth 

asphyxia and its involvement manifests as hypoxic 

ischemic encephalopathy. Encephalopathy can be mild 

(HIE stage 1), moderate (HIE stage 2) and severe (HIE 

stage 3). Babies with HIE stage 1 have 100% survival 

and no or minimal deficits if any. Mortality in babies 

with HIE stage 2 can vary from 10-15%. 50% of babies 

with HIE stage 3 die and the remainder usually have 

sequelae.
12 

In our study majority (50.9%) of the babies 

were found to be in HIE stage 2. Mortality correlated 

directly with severity of encephalopathy with 44.4% of 

babies having HIE stage 3 died. Similar findings were 

observed in studies by Martin Ancel Ana et al.
13

 and 

Shankaran Seetha et al.
9
 

Mortality increased proportionately in babies with 

involvement of cardiovascular system so was with babies 

having renal system involvement. In contrast presence of 

respiratory failure, dysfunction of GIT, liver dysfunction 

and haematological abnormalities did not correlate 

directly with poor outcome. 

22.5% neonates with evidence of cardiovascular 

dysfunction died during the study period. In the study by 

Shah P et al.
8
 death or adverse outcomes were seen in 

64% of those with Cardiovascular involvement, while 

Agrawal J et al.
14

 noted mortality in 32% cases. Laila H. 

Mohammed et al.
11 

reported 76.1% of mortality. 

Gonzalez et al.
15 

found increased neurological morbidity 

with cardiovascular dysfunction. In the present study, 

mortality rate of 29.4% was noted in neonates with renal 

involvement which was comparable with most other 

studies.
16-18

 

Multiorgan dysfunction was seen in 80.8% of cases. With 

increase in number of organ dysfunction there was 

resultant poor outcome. Babies with 4 or more organ 

dysfunction had the worst outcome with mortality seen in 

31.25% babies and 37.5% babies got discharged against 

medical advice in view of poor outcome and cost 

constraints as most of these babies required prolonged 

NICU stay. Most other studies found correlation between 

individual organ involvement and outcome. Study by 

Shah P et al. did not find any relation between multiorgan 

dysfunction and outcome.
6
 Similar studies on incidence 

of multiorgan dysfunction in babies with perinatal 

asphyxia did not study the relation between number of 

organs involved and outcome.
6,11,19

 

CONCLUSIONS 

Following conclusions can be drawn from the above 

study. 

1. Multiorgan dysfunction is a common finding in 

babies with birth asphyxia 

2. Morbidity and mortality correlates directly with stage 

of HIE. 

3. Cardiac and renal dysfunction in babies with 

perinatal asphyxia is associated with poor outcome.  

4. Mortality increases proportionately with the number 

of organs involved. 

  



Pattar RS et al. Int J Contemp Pediatr. 2015 Nov;2(4):428-432 

                                                International Journal of Contemporary Pediatrics | October-December 2015 | Vol 2 | Issue 4    Page 432 

ACKNOWLEDGEMENTS 

We sincere thanks to all the postgraduates and staff of 

Department of Paediatrics, S. Nijalingappa Medical 

College, Bagalkot who were of immense help in case 

management and data collection.  

Funding: No funding sources 

Conflict of interest: None declared 

Ethical approval: The study was approved by the 

institutional ethics committee 

REFERENCES 

1. National Neonatology Forum. Report of the national 

neonatal perinatal database. New Delhi, India: 

National Neonatology Forum; 2003. 

2. Committee on Fetus and Newborn, American 

Academy of Pediatrics and Committee on Obstetric 

Practice, American College of Obstetrics and 

Gynecology. Use and abuse of the APGAR score. 

Pediatrics. 1996;98:141-2.  

3. Black RE, Cousens S, Johnson HL, Lawn JE, Rudan 

I, Bassani DG, et al. Child Health Epidemiology 

Reference Group of WHO and UNICEF. Global, 

regional, and national causes of child mortality in 

2008: a systematic analysis. Lancet. 

2010;375(9730):1969-87. 

4. Hansen AR, Soul JS. Perinatal asphyxia and 

hypoxic-ischemic encephalopathy. In: Cloherty JP, 

eds. Manual of Neonatal Care. 7th ed. Philadelphia: 

Wolters Kluwer Health/Lippincott Williams & 

Wilkins; 2012: 711-728. 

5. Goodwin TM, Belai I, Hernandez P, Durand M, 

Paul RH. Asphyxial complications in the trem 

newborn with severe umbilical academia. Am J 

Obstet Gynaecol. 1992;167(6):1506-12. 

6. Perlman JM, Tack ED, Martin T, Shackelford G, 

Amon E. Acute systemic organ injury in term 

infants after asphyxia. Am J Dis Children. 

1988;43:617-20. 

7. Phelan JP, Ahn MO, Korst L, Martin GI, Wang YM. 

Intrapartum fetal asphyxial brain injury with absent 

multiorgan system dysfunction. J Matern Fetal Med. 

1998;7(1):19-22. 

8. Shah P, Riphagen S, Beyene J, Perlman M. 

Multiorgan dysfunction in infants with post 

asphyxial hypoxic ischaemic encephalopathy. Arch 

Dis Child Fetal Neonatal Ed. 2004;89:F152-5. 

9. Shankaran Seetha, Woldt Eunice, Koepke Thomas, 

Bedard, Nandyal Raja. Acute neonatal morbidity 

and long term central nervous system sequelae of 

perinatal asphyxia in term infants. Early Hum Dev. 

1991;25:135-48. 

10. Low James A, Panagiotopouls, Constadina, Derrick 

E. Jane. Newborn complications after intrapartum 

asphyxia with metabolic acidosis in the term fetus. 

Am J Obstet Gynaecol. 1994;170:1081-7. 

11. Mohammed LH, Khairy MA, El-Hussieny NA, 

Zaazou MH, Aly RM. Multi-organ dysfunction in 

neonates with hypoxic-ischemic encephalopathy. 

Med J Cairo Univ. 2010 Dec;78(1):461-7. 

12. Sarnat HB, Sarnat MS. Neonatal encephalopathy 

following fetal distress: a clinical and 

electroencephalographic study. Arch Neurol. 

1976;33:695-706.  

13. Martin-Ancel Ana, Garcia Alix Alfredo, Gaya 

Francisco, Cabanas Fernando, Buergeros Margarita. 

Multiple organ involvement in perinatal asphyxia. J 

Pediatr. 1995;127:786-9. 

14. Agrawal J, Shah GS, Poudel P, Baral N, Agrawal A, 

Mishra OP. Electrocardiographic and enzymatic 

correlations with outcome in neonates with hypoxic-

ischemic encephalopathy. Ital J Pediatr. 2012;38:33. 

15. González de Dios J, Moya Benavent M, Castaño 

Iglesias C, Herranz Sánchez Y. Clinical and 

prognostic value of cardiovascular symptoms in 

perinatal asphyxia. An Esp Pediatr. 1997;47(3):289-

94. 

16. Jayashree G, Dutta AK, Sarna MS, Saili A. Acute 

renal failure in asphyxiated newborns. Indian 

Pediatr. 1991;28:19-23. 

17. Mohan PV, Pai PM. Renal insult in asphyxia 

neonatorum. Indian Pediatr. 2000;37:1102-6. 

18. Chevalier RL, Campbell F, Norman A, Brenbridge 

AG. Prognostic factors in neonatal acute renal 

failure. Pediatrcs. 1984;74:265-72. 

19. Hankins GD, Koen S, Gei AF, Lopez SM, Van 

Hook JW, Anderson GD. Neonatal organ system 

injury in acute birth asphyxia sufficient to result in 

neonatal encephalopathy. Obstet Gynecol. 

2002;99(5):688-91. 

 

 

 

 

 
 

Cite this article as: Pattar RS, Raj A, Yelamali BC. 
Incidence of multiorgan dysfunction in perinatal 

asphyxia. Int J Contemp Pediatr 2015;2:428-32. 


