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INTRODUCTION 

Shock is a state of impaired tissue perfusion resulting in 

an imbalance between oxygen demand and supply. This 

widespread reduction in effective tissue perfusion causes 

insufficient or improper delivery and distribution of 

oxygen and nutrients, the end result of which is an altered 

cellular and sub cellular function leading to anaerobic 

metabolism and accumulation of lactic acid, and 

consequently cellular damage, multiple organ dysfunction 

and finally cardiovascular collapse.1  

Shock occurs in approximately 2% of all hospitalized 

infants, children and adults in developed countries, and 

the mortality rate varies substantially depending on the 

etiology and clinical circumstances. Most patients who do 

not survive, do not die in the acute hypotensive phase of 

shock, but rather as a result of associated complications 

and multiple organ dysfunction syndrome (MODS).2 

Shock is one of the most common pediatric emergencies 

with significant mortality if not recognized and treated 

early. Early recognition and treatment of shock with 
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continuous clinical and laboratory parameters will 

improve the outcome.  

METHODS 

The present study was conducted in the department of 

Pediatrics at Alluri Sitarama Raju Academy of Medical 

Sciences hospital, Eluru, between December 2014 and 

June 2016. It is a prospective study. Children aged 1 

month to 12 years with a clinical diagnosis of shock were 

included after written consent from parents and clinical 

parameters were compared between survivors and non-

survivors. Various factors like age, sex, Systolic BP and 

heart rate at admission, at 12 hours, at 24 hours, urine 

output at 24 hours, GCS at admission, requirement of 

inotrpes (single/multiple), requirement of mechanical 

ventilator were studied between survivors and non-

survivers. 

RESULTS 

Out of 75 cases studied, 41 (54.66%) were male and 34 

(45.33%) were female. 

Most common age group was 1month-1year (38.66%), 1-

5 years (34.66%), 5-12 years (26.66%). Among the types 

of shock septic shock was the most common (69.33%), 

followed by hypovolemic shock 25.33%, distributive 

shock 2.66% and cardiogenic shock 2.66%. Out of 75 

cases 74.66% survived and 25.33% died. Out of different 

types of shock mortality was highest (100%) in 

cardiogenic shock, 28.84% in septic shock and10.52% in 

hypovolemic shock. In distributive shock 100% survival 

was observed in the present study. In the present study, 

most common infection causing septic shock was 

pneumonia 17/52 (32.69%), followed by sepsis 13/52 

(25%), dengue fever 10/52 (19.23%) and CNS infections 

9/52 (17.3%). 

 

Figure 1: Age wise distribution of patients studied. 

 

Table 1: Systolic BP changes in survivors and non-survivors 1month-1 year. 

SBP (mm of Hg) Survivors Non-survivors P value 

 Mean SD Mean SD (t-test for independent samples) 

0 hour 67.25 11.045 56.25 10.223 0.025 

12  75.71 10.827 62.00 7.483 0.002 

Table 2: Systolic BP changes in survivors and non-survivors 1-12 years. 

SBP (mm of Hg) Survivors Non-survivors P value 

 Mean SD Mean SD (t-test for independent samples) 

0 hour 77.59 14.666 75.33 15.395 0.700 

12 hours 85.29 14.380 79.50 13.512 0.304 

24 hours  92.09 12.676 76.00 13.216 0.017* 

Table 3: Heart rate changes in survivors and non-survivors 1month-1 years. 

Heart rate (bpm) Survivors Non-survivors P value 

 Mean SD Mean SD (t-test for independent samples) 

0 hour 178.57 12.359 183.56 0 hour 178.57 

12 hours 154.62 9.610 167.43 12 hours 154.62 

24 hours 144.90 11.730 160.14 24 hours 144.90 

 

In the present study, most common cause for 

hypovolemic shock was acute gastroenteritis (78.94%), 

diabetic ketoacidosis (15.78%), burns (5.26%). 

Systolic blood pressure at admission, at 12 hours and 24 

hours after admission is significantly lower in non-

survivors than in survivors with shock. 
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In the age group 1 month-1 year, heart rate at admission 

was not significantly different between both groups but at 

12 and 24 hours it was significantly low in survivors than 

in non-survivors. 

Among non-survivors 84.2% required Inotropic agents of 

which 52.63% required multiple inotropes and among 

survivors only 32.14% required inotropes; which was 

statistically very significant with a p value of <0.001. 

Hence requirement of multiple inotropes was associated 

with poor outcome. In the present study ventilator 

requirement was more in non-survivors (73.68%) than in 

survivors (16.07) with a p value of <0.001. 

 

Table 4: Heart rate changes in survivors and non-survivors 1-12 years. 

Heart rate (bpm) Survivors Non-survivors P value 

 Mean SD Mean SD (t-test for independent samples) 

0 hour 131.06 17.317 132.80 18.390 0.793 

12 hours 119.40 18.160 122.25 20.776 0.728 

24 hours 103.49 15.357 118.14 17.883 0.030* 

Table 5: Comparison of clinical parameters between survivors and non-survivor. 

Parameters 
Survivors Non-survivors P value 

 Mean SD Mean SD 

Capillary refilling time at admission(CRT) 5.30 1.159 5.68 1.204 0.239 

Capillary refilling time at 24 hours (CRT 24) 2.16 0.532 3.50 0.760 <0.001** 

GCS at admission 12.21 1.979 10.21 1.548 <0.001** 

SpO2 at admission 94.52 4.760 88.68 7.056 0.003** 

Urine output at 24 hours (UO) 1.66 0.701 1.05 0.433 <0.001** 

Table 6: Inotrope requirement. 

Inotrope 
Survivors (n = 56) Non-survivors (n = 19) P value 

(Chi-Square) No % No. % 

No inotrope 38 67.85 3 15.78 

<0.001** 
Single inotrope 9 16.07 6 31.57 

Multiple inotropes 9 16.07 10 52.63 

Total 56 100% 19 100% 

 

DISCUSSION 

In the present study shock constitutes 7.96% (75/942) of 

total admissions in the PICU. Similar results were 

observed in other Indian study from Bangalore.3  

Incidence of septic shock in the PICU in the present study 

was 5.5% (52/942). Incidence of severe sepsis was 

relatively higher in Indian pediatric ICU (40-60%) 

compared to those admitted in western pediatric intensive 

care unit (2-4%).4 

Since the present study was conducted in a tertiary level 

hospital, complicated cases were referred to this PICU 

which explains more incidence of septic shock in this 

PICU. Incidence of septic shock appears to have 

increased from 3.7% to 4.4% between 2004-2012 [5]. 

Incidence of septic shock was in increasing trend, mostly 

because more patients are surviving with the diseases 

which were fatal previously and also due to increase in 

invasive procedures.6 

In the present study most common age group affected 

with shock was 1month- 1 year (38.666%), followed by 

1-5 years (34.666%), followed by 5-12 years (26.666%).  

Most common cause of shock is septic shock 69.33% of 

cases, followed by hypovolemic shock 25.33% of cases, 

followed by distributive and cardiogenic shock each 

constituting for 2.66% cases. In the study done by 

Ravikanth septic shock is the most common cause of 

shock constituting 48% of total cases, followed by 

hypovolemic shock constituting for 28% of all cases; 

cardiogenic shock accounted for 23%, and anaphylactic 

shock for 1% of total cases.3 

In the present study out of 75 cases, survivors are 56 

(74.66%) and non-survivors are 19 (25.33%) which was 
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in concordance with that found in the literature (30-

60%).7,8  

In the present study, mortality rate for septic shock was 

28.84%. Mortality rate in septic shock ranged from 10-

82% in the children.9,10 Low mortality rate for septic 

shock in the present study was due to early recognition of 

shock and its aggressive management following protocols 

along with constant monitoring.  

In the present study cardiogenic shock was present only 

in 2 cases both of which died, thus making mortality rate 

in the cardiogenic shock 100%. In a study by Chang P et 

al mortality was found to be 75% in cases of cardiogenic 

shock.8  

Acute gastroenteritis was the most common cause of 

hypovolemic shock as in other studies.3,8 The most 

common infection causing septic shock in the present 

study was pneumonia 32.69%, followed by sepsis 25%.  

In the age group 1month-1-year systolic blood pressure at 

admission, 12 and 24 hours is significantly lower in non-

survivors than in survivors. In the age group of 1-12 

years Systolic blood pressure at admission and at 12 

hours of admission were not significantly different 

between survivors and non-survivors but at 24 hours it 

was significantly lower in non-survivors than in 

survivors. 

GCS at admission was significantly low in non-survivors 

than in survivors. In the present study, though there is no 

significant difference in capillary refill time at admission 

between survivors and non-survivors, at 24 hours after 

admission capillary refill time is significantly lower in 

survivors than in non-survivors. The urine output 

(mean±ml/kg/hr) at 24 hours after admission was 

significantly low in non-survivors than in survivors. 

Similar result also occurred in a study done by 

Ravikanth.3 

SpO2 (mean±SD%) was significantly low in non-

survivors at admission than in survivors. In trauma and 

high-risk surgical cases in adults SpO2 by pulse oxymetry 

was found to be significantly higher in survivors than in 

non-survivors.11 

There was more need for mechanical ventilation in the 

non-survivors (73.68%) than in survivors (16.07%). Need 

for mechanical ventilation predicted mortality in shock 

cases because of two reasons 1) the need for mechanical 

ventilation per se indicated the severity of shock 2) the 

multiple complications associated with ventilation which 

contribute to the mortality. The need for mechanical 

ventilation is found to be independent risk factor for 

mortality in this study. Requirement of mechanical 

ventilation was an independent risk factor for mortality in 

two studies.12,13  

Requirement of multiple inotropes was associated with 

poor outcome. In a study done by Delgado, et al 

requirement of inotropes especially multiple inotropes 

was associated with poor outcome.14 

CONCLUSION 

Shock is one of the most common emergencies in 

pediatrics. Majority of cases are in the age group of >1-

month-5 years. Most common cause of shock is septic 

shock followed by hypovolemic shock. Most common 

cause of septic shock is pneumonia and acute 

gastroenteritis is for hypovolemic shock. Septic shock has 

got highest mortality in this study. 

The clinical variables at admission, which were 

significantly different between survivors and non-

survivors, were GCS and saturation of oxygen by pulse 

oximetry. The clinical variables at 24 hours after 

admission, which were significantly different between 

survivors and non-survivors, were heart rate, capillary 

refilling time and urine output. There was increased need 

for inotropes and mechanical ventilation in non-survivors 

as compared to survivors. 

Funding: No funding sources 

Conflict of interest: None declared 

Ethical approval: The study was approved by the 

Institutional Ethics Committee 

REFERENCES 

1. Jayashree M. Shock. IAP Textbook of Pediatrics. 6th 

Edition: Jaypeebrothers Medical Publishers; 

2016:1047-1055. 

2. David A, Turner, Ira M. Cheifetz. Shock. Nelson 

Textbook of Pediatrics. 20th Ed. Elsevier 

Publishers; 2016:516-528. 

3. Ravikant M, Singh HKG, Shrinivasreddy B. 

Clinical study of shock in children with special 

reference to prognostic determinant at teaching 

hospital. Bangalore Med Innovat. 2015;4(1):1-7. 

4. Lodha R, Oleti TP, Kabra SK. Management of 

septic shock. Indian J Pediatr. 2011;78(6):726-33. 

5. Pasman EA, Corden TE. Shock in paediatrics, 2015. 

Available at http://emedicine. medscape.com/article 

/1833578-overview. 

6. Singh D, Chopra A. A clinical profile of shock in 

children in Punjab, India. 2006;43:619-23. 

7. Frankel LR. Shock. In: Behrman RE, Kleigman 

RM, Jenson HB, eds. Nelson Textbook of 

Pediatrics. 16th Ed. Vol. 1. Philadelphia: WB 

Saunders; 2000:262-6. 

8. Chang P, Hsu HY, Chang MH. Shock in the 

pediatric emergency service: five years’ experience. 

Acta Paediatr Taiwan. 1999;40:9-12. 

9. Taleb A, A-RM. Shock syndrome. In: Elzouki AY, 

Harfi HA, Nazer HM. eds. Textbook of Clinical 

Pediatrics. Philadelphia: Lippincott Williams and 

Wilkins; 2001:271-276. 



Vasundhara A et al. Int J Contemp Pediatr. 2017 Mar;4(2):586-590 

                                                      International Journal of Contemporary Pediatrics | March-April 2017 | Vol 4 | Issue 2    Page 590 

10. Watson RS, Carcillo JA, Linde-Zwirble WT. The 

epidemiology of severe sepsis in children in the 

United States. Am J Respir Crit Care Med. 

2003;167:695-701.  

11. Shoemaker WC, Montgomery ES, Kaplan E. 

Physiologic patterns in surviving and non-surviving 

shock patients. Use of sequential cardiorespiratory 

variables in defining criteria for therapeutic goals 

and early warning of death. Arch Surg. 

1973;106:630-6. 

12. De FreitasAragao, de Fatima M, Albuquerque PM. 

Risk factors associated with death in children 

admitted to a paediatric intensive care unit. J Trop 

Pediatr. 2001;47:86-91. 

13. Castellanos-Ortega A, Delgado-Rodriguez M, 

Llorca J Sanchez. A new prognostic scoring system 

for meningococcal septic shock in children. 

Comparison with three other scoring systems. 

Intensive Cars Med. 2002;26:341-51.  

14. Delgado, Hon KLE, Raszynski A, Totapally BR. 

Inotropes, absolute monocyte counts and survival of 

children with septic shock. HK J Paediatr. 

2016;21:22-6. 

 

 

 

 

 

 

 

 
 

 

Cite this article as: Vasundhara A, Sahoo MR, 

Chowdary SS. Assessment of clinical parameters 

and immediate outcome of children with shock in a 

tertiary care hospital ASRAM, Eluru, Andhra 

Pradesh, India. Int J Contemp Pediatr 2017;4:586-

90. 

 

 

 

 

 

 

 

 

 


