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Background: Paediatric septic shock is a major cause of morbidity and mortality, particularly in
developing countries. Clinical and biochemical abnormalities contribute to poor outcomes in
critically ill children. Objectives of this study were to evaluate demographic characteristics,
clinical profile, biochemical parameters and outcomes of children with septic shock and compare
clinical and laboratory parameters between survivors and non-survivors. Methods: This
descriptive cross-sectional study was conducted in Paediatric Intensive Care Unit of a tertiary care
hospital over six months. A total of 325 children aged 2 months to 12 years with septic shock were
included through non-probability consecutive sampling. Clinical, haematological, biochemical and
blood culture data were analyzed using SPSS-25. Multivariable logistic regression was performed
to identify factors independently associated with mortality, and p<0.05 was considered statistically
significant. Results: The mean age of the patients was 6.3843.51 years, 51.4% were males.
Elevated liver enzymes, anaemia, thrombocytopenia, and abnormal leukocyte counts were present
in 83.7%, 60.9%, 54.2%, and 52.6% of patients, respectively. Overall mortality was 63.7%. Non-
survivors had significantly lower haemoglobin, platelet counts, urine output, and systolic blood
pressure, but higher leukocyte counts, ALT, AST, heart rate, respiratory rate, and capillary refill
time (p<0.05). On multivariable analysis, altered mental status remained independently associated
with mortality (aOR 1.67, 95% CI 1.01-2.77, p=0.046). Conclusion: Paediatric septic shock is
associated with high mortality and significant clinical and biochemical abnormalities. These
parameters may help identify children at increased risk of poor outcomes.
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INTRODUCTION impaired cellular energy production, accumulation of

Septic shock remains one of the leading causes of
morbidity and mortality among children worldwide,
particularly in developing countries where delayed
presentation, limited healthcare resources and inadequate
critical care facilities are the contributing factors to poor
outcomes.'” Paediatric Intensive Care Unit (PICU) plays
a very important role in the care of critically ill children
who are at risk for organ dysfunction and mortality.’
There are more than 42,000 cases annually in
the US, millions worldwide, and 5-30% of sepsis
patients develop septic shock. The mortality rate in septic
shock patients may be as high as 50%." Sepsis is
characterized by a dysregulated systemic inflammatory
response to infection that may progress to septic shock,
resulting in circulatory failure, tissue hypoperfusion and
multi-organ dysfunction due to systemic inflammatory
response syndrome (SIRS) in presence of infection.’
Shock is an acute life-threatening condition in
which the circulatory system fails to deliver sufficient
oxygen and nutrients to meet tissue metabolic demands.
Persistent tissue hypoxia leads to anaerobic metabolism,

intracellular sodium, accumulation of cytosolic calcium,
disruption of ionic pumps, efflux of potassium, metabolic
acidosis, and eventually leads to cellular injury or death.’
In order to prevent organ dysfunction and reduce
mortality, it is necessary to restore tissue perfusion by
early, adequate, and prompt treatment.

In children, septic shock commonly presents
with clinical manifestations such as fever, altered mental
status, hypotension, tachycardia, prolonged -capillary
refill time, oliguria and respiratory distress.” Despite
advances in intensive care management, patients with
septic shock are still facing high mortality rate, especially
in resource-limited ~settings." Biochemical and
haematological abnormalities play an important role in
the assessment of severity of disease and its prognosis in
paediatric septic shock. Anaemia, thrombocytopenia,
leukocyte abnormalities, and elevated liver enzymes
frequently reflect underlying systemic inflammation and
organ dysfunction.” Parameters such as platelet count,
haemoglobin level, liver transaminases, urine output and
blood pressure are important indicators of disease
progression.
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This study aimed to evaluate demographic
characteristics, clinical manifestations, biochemical
parameters, and outcomes of paediatric patients admitted
with septic shock in a tertiary care hospital. The study
also aimed to compare clinical and laboratory parameters
between survivors and non-survivors to identify factors
associated with poor outcomes.

METHODOLOGY

This descriptive cross-sectional study was conducted in
Paediatric Intensive Care Unit (PICU) of Benazir Bhutto
Hospital, Rawalpindi over a period of six months from
Dec 2024 to May 2025 after ethical approval from
College of Physicians and Surgeons Pakistan (CPSP),
Ref. No. EAC/MUA-PGT-4/216. A sample size of 325
children was calculated using WHO Sample Size
Calculator, with 95% CI, anticipated prevalence of
30.23%, and 5% margin of error. Non-probability
consecutive sampling was used to recruit participants
who were categorized into 3 age groups: 2 months to <1
year, 1-5 years, and 6—12 years. Patients in non-septic
shock were excluded. Written informed consent was
obtained from parents or guardians prior to enrolment.

Detailed clinical history and examination
findings were recorded on a structured proforma.
Paediatric sepsis was defined according to the 2024
International Paediatric Sepsis Consensus Conference
(Phoenix Sepsis Score) criteria, and septic shock was
identified in children with sepsis who had
cardiovascular  dysfunction.®  Clinical ~ parameters
including fever, altered mental status, hypotension,
prolonged capillary refill time, oliguria, tachycardia, and
tachypnea were observed and documented.

Biochemical and haematological parameters
including haemoglobin level, platelet count, total
leukocyte count, alanine aminotransferase (ALT),
aspartate aminotransferase (AST) and blood culture
reports were recorded. Blood samples for culture were
collected preferably before the initiation of antibiotic
therapy, and results were recorded as positive when
clinically significant bacterial growth was detected and
as negative when no growth was reported. The
identified organisms, where available, were documented
and culture results were subsequently analyzed in
relation to clinical outcomes. Thrombocytopenia was
defined as platelet count <150,000/uL, anaemia as
haemoglobin <10 g/dL, and elevated liver enzymes as
ALT >55 U/L and AST >48 U/L.’ Urine output and
systolic blood pressure were also measured and
documented.

Data analysis was performed on SPSS-25.
Continuous variables were presented as Mean+SD and
compared using the independent-samples #-test.
Categorical variables were expressed as frequencies and
percentages and compared using Chi-square or Fisher’s
exact tests. Multivariable binary logistic regression was

performed to identify factors independently associated
with mortality, with adjusted odds ratios (aOR) and 95%
confidence intervals, and p<0.05 was considered
statistically significant.

RESULTS

A total of 325 children diagnosed with septic shock
were included in the study. The clinical outcomes
were assessed according to various demographic,
clinical, and laboratory effect modifiers. The
distribution of mortality across these categories is
presented in Table-1.

Clinical and biochemical parameters were
subsequently compared between survivors and non-
survivors to identify differences associated with
mortality. The comparative findings are presented in
Table-2.

Table-1: Outcome of septic shock in children
according to various effect modifiers

Totalin | Mortality
[Variable Group subgroups | [n(%)] P
|Age 2 month— <1 year 15 8(53.3)
1-5 years 122 79 (64.8) |0.684
612 years 188 120 (63.8)
Gender Male 167 103 (61.7) 0437
[Female 158 104 (658) |
Blood Positive 106 67 (632) 0899
(Culture Negative 219 140 (639) |
[Hyperthermia [Yes 207 136 (65.7) 0319
No 118 71(602) |
Hypothermia |Yes 32 18 (56.3) 0357
No 293 189 (64.5) |
|Abnormal [Yes 171 103 (60.2) 0172
leukocyte count [No 154 104(67.5) |
Hypotension  |Yes 125 80 (64.0) 0927
No 200 127 (63.5) |
[Prolonged Yes 120 79 (65.8) 0.539
capillary refill |[No 205 128 (624) |
Oliguria [Yes 106 68 (64.2) 0905
No 219 139 (63.5) |
Tachycardia  |Yes 205 128 (62.4) 0.539
No 120 79 (65.8) |
Tachypnea Yes 194 128 (66.0) 0297
No 131 79 (60.3) |
|Altered [Yes 106 72 (679) 0270
imental status |No 219 135(61.6) |
[Elevated [Yes 272 170 (62.5) 0311
ILiver enzymes [No 53 37(698) |
|Anaemia Yes 198 128 (64.6) 0655
No 127 79(622) |
Thrombo- [Yes 176 110 (62.5) 0627
cytopenia No 149 97(65.1) |
Table-2: Clinical and biochemical parameters in
survivor and non-survivor children with septic shock
Survivors | Non-Survivors
[Parameter (MeantSD) (MeantSD) | p
IHaemoglobin (g/dL) 104+1.8 9.242.1 0.012)
Platelet count (/uL) 178,000+54,000 | 124,000:48,000{ 0.001
[Total leukocyte count (/mm?)| 13,800+4,500 | 18,600+6,200 |0.004
IALT (wL) 6824 112439 0.001
IAST (wL) 74428 129+46 0.001
[Urine output (mL/Kg/Hr) 1.440.5 0.740.3 0.001
Systolic BP (mmHg) 92411 78+10 0.002
(Capillary refill time (Sec) 2.840.9 4.6+1.2 0.001
[Heart rate (beats/min) 118+16 13620 0.003
Respiratory rate (breaths/min) 2846 368 0.005
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Finally, multivariable logistic regression
analysis was performed to identify factors
independently associated with mortality after
adjustment for relevant clinical and laboratory
variables. The results are presented in Table-3.

Table-3: Regression analysis of factors associated
with mortality in children with septic shock

\Variables aOR | 95%CIL | p
|Age 2 month—<1 Year vs 1-5 Year| 091 | 0.40-2.06 | 0.82
|Age 1-5 Year vs 612 Year 1.18 1 0.72-1.94| 0.51
Male gender 0.89 |0.56-142| 0.63
Positive blood culture 124 10.71-2.15| 045
Hyperthermia 131 ]10.78=2.21| 0.31
Hypothermia 142 |0.63-3.18| 0.39
|IAbnormal leukocyte count 127 10.792.05| 0.32
Hypotension 1.16 | 0.70-1.92 | 0.55
Prolonged capillary refill 135 1 0.81-2.24| 0.25
Oliguria 148 |0.86-2.54| 0.16
Tachycardia 1.09 10.67-1.77| 0.73
Tachypnoea 126 ] 0.76-2.08 | 0.37
|Altered mental status 1.67 | 1.01-2.77 ] 0.046*
Elevated liver enzymes 138 10.77247| 028
|Anaemia 1.12 | 0.69-1.82| 0.64
Thrombocytopenia 129 ]0.80-2.09| 0.29
*Significant
DISCUSSION

The present study evaluated the clinical profile,
biochemical characteristics and outcomes of paediatric
septic shock patients admitted to a tertiary care hospital.
The findings demonstrated a high (63.7%) mortality rate
with clinical manifestations including fever, altered
mental status, hypotension, tachycardia, tachypnea,
prolonged capillary refill time and oliguria. Significant
biochemical and haematological abnormalities including
elevated liver enzymes, anaemia, thrombocytopenia and
abnormal leukocyte counts were observed among
critically ill children. The comparison between survivors
and non-survivors further highlighted the prognostic
importance of several clinical and laboratory parameters.

Out of a total 325 children in the study,
majority were aged 6-12 years, followed by children
aged 1-5 years. There was a slight predominance of
males. Similar demographic findings were reported by
Peng et al'® who observed a higher frequency of septic
shock among school and non-school going aged children
and male patients.

Mortality was slightly higher among children
aged 1-5 years and 6-12 years compared to infants
(p=0.684). Mortality was somewhat higher among
females than males (p=0.437). Mortality was almost
similar among children with positive and negative blood
cultures (p=0.899). Children with hyperthermia had a
higher mortality than others (65.7% vs 60.2%).

Mortality was slightly lower among children
with elevated liver enzymes than those without this
abnormality (62.5% vs 69.8%, p=0.311). Similar
findings have been reported by Koca et al'' who

emphasized that hepatic dysfunction commonly occurs
secondary to systemic inflammatory response, impaired
tissue perfusion and multi-organ dysfunction in
paediatric sepsis.

The high mortality in cases with anaemia and
thrombocytopenia in our study may be attributed to
inflammatory  cytokine release, bone marrow
suppression, disseminated intravascular coagulation and
increased platelet consumption during septic shock.'”
Among neurological and biochemical abnormalities,
children with altered mental status had somewhat higher
mortality than those without altered mental status.
Similar observations were reported by Shamavu GK et
al” who highlighted neurological dysfunction as an
important predictor of severity in septic shock patients.

For clinical indicators of circulatory and
respiratory compromise, mortality was higher among
children with prolonged capillary refill and tachypnoea,
whereas mortality was similar among children with and
without hypotension, and oliguria. Mortality was also
comparable between children with and without
tachycardia. All these factors indicate an impaired tissue
perfusion and circulatory compromise, which are
hallmark features of septic shock in children."

Comparison between survivors and non-
survivors has revealed statistically highly significant
differences in multiple parameters. Non-survivors had
significantly lower haemoglobin levels and platelet
counts compared to survivors, suggesting more severe
haematological dysfunction among critically ill patients.

Thrombocytopenia was present in 54.2% cases
and was more pronounced among non-survivors.
Thrombocytopenia has been widely recognised as an
adverse prognostic marker in septic shock due to
increased platelet destruction, endothelial injury and
coagulation abnormalities. Meliani et al'* also reported
lower platelet counts among non-survivors and identified
thrombocytopenia as an indicator of poor prognosis.
Non-survivors in the present study also demonstrated
significantly higher total leukocyte counts and markedly
elevated ALT and AST levels. Elevated leukocyte counts
may reflect overwhelming systemic inflammation and
severe infection, whereas elevated liver enzymes indicate
hepatic hypoperfusion and cellular injury secondary to
septic shock.">'®

Oliguria was present in 32.6% of the children
and may reflect renal hypoperfusion and acute kidney
injury, while prolonged capillary refill time is considered
a simple bedside indicator of inadequate tissue
perfusion.'”"® Tachycardia and tachypnoea were present
in 63.1% and 59.7% of children, respectively. These are
compensatory physiological responses to hypoxia,
metabolic acidosis and impaired oxygen delivery during
septic shock. Persistent abnormalities in these parameters
despite urgent care may indicate worsening shock and
impending cardiovascular failure."
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