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Introduction: Lactate is a normal end product of carbohydrate metabolism, other
processes, unrelated to tissue hypoxia, may also cause lactate levels to rise. Blood lactate
levels are used in shock patients, both for detection of hypoperfusion and adequacy of
resuscitation. Tissue perfusion is the oxygen supplied at the tissue level to support normal
aerobic cellular metabolism. Inadequacy of tissue  perfusion causes increase in lactate
levels. It reflects severity of illness with significant prognostic implications  Material
and Method : The study was conducted at Paediatrics Intensive Care Unit (PICU) from

from October 2016 to September 2018y at SVP PG IP and S C B Medical College,
Cuttack. This study was a prospective observational study. Result: Mortality in septic
shock patients with hyperlactatemia was high (39%). The mean age of the hyperlactatemic
group was 30.7 months with a M:F ratio of (1.9:1). The mean lactate level at admission, 6
hr and 24hr among survivor and non survivors were (4.13+1.1, 3.02+0.8,1.61+1.0 mmol/l)
and (6.25+4.1, 5.98+1.15,3.65+2.3mmol) with (p=0.001) which is significant. Mean
PRISM 1II score among survivors and non survivors were 5.9+3.0 and 15.63+4.1 with
p=0.001 was a significant difference. Conclusion: Septic shock is a common cause for
PICU admission with high mortality. This study demonstrated that most patients who died
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had higher blood lactate level than survivors at presentation.
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INTRODUCTION

Lactate levels are commonly used to stratify risk and to assess
adequacy of resuscitation in the intensive care unit (ICU) as it
is the earliest marker of tissue hypoperfusionl,2. Tissue
perfusion is the oxygen supplied at the tissue level to support
normal aerobic cellular metabolism. Inadequacy of tissue
perfusion causes increase in lactate levels3. It reflects severity
of illness with significant prognostic implications4. The
severity and duration of lactic acidosis in septic shock patient
correlates with overall oxygen debt, and increased
production2. A single lactate measurement has not been
correlated to mortality consistentlyS. Lactate clearance is the
rate of fall in lactate after resuscitation is started. This has
shown more promise in predicting mortality .Resuscitation
should be started as early as possible. This study is done to
find out whether serial lactate level could help predict
mortality in paediatric patients and also to find out the
association of hyperlactatemia with outcome of the
patient.Blood lactate levels are used in shock patients, both for
detection of hypo perfusion and adequacy of resuscitation.
Lactate levels are also increased in mitochondrial dysfunction,
hepatic dysfunction, pulmonary and extra pulmonary disease,
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thiamine deficiency, drugs (epinephrine, metformin, NRTI)
and intoxications (methanol, cyanide, ethylene glycol).

Lactate is a normal end product of carbohydrate metabolism,
other processes, unrelated to tissue hypoxia, may also cause
lactate levels to rise6.

Therefore, the exact aetiology of hyperlactatemia needs to be
examined to be able to properly interpret the results, which
requires sufficient understanding of lactate metabolism. Most
cases of hyperlactatemia in septic shock patients are due to
inappropriate tissue oxygenation. This condition may result
from respiratory disorders with poor blood oxygenation or
from circulatory disorders that cause tissue hypoperfusion . As
patients do not always show clinical signs hyperlactatemia
may be the only marker of this disorder7.

An important limitation of patient monitoring is that the
standard vital signs such as heart rate and blood pressure often
do not change until a patient reaches a critical stage8,9,10.
Pain and anxiety, contributing to increased sympathetic tone,
influence these vital signs and render them insensitive for
monitoring the adequacy of tissue perfusionll,12. Many
patients who appear to be haemodynamically stable based on
normal vital signs have increased blood lactate levels (‘occult
hypoperfusion’ or‘compensated shock’)13,14. Therefore,
lactate levels are often considered to be better resuscitation
endpoints than standard vital signs.
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Definitions

1. Septic shock: Septic shock is severe sepsis plus acute
circulatory failure characterized by persistent arterial
hypotension despite adequate volume administration,
unexplained by causes other than sepsis15.

2. Serum lactate level: While the normal lactate
concentration in unstressed individuals is 1.0 = 0.5
mmol/116,17, patients with critical illness are considered
to have normal lactate levels at concentrations of less
than 2 mmol/118. A value of less than or equal to 2.0
mmol/ 1 is defined as the normal institutional arterial
serum lactate level. At this point, we achieved end
points of resuscitation.

3. Duration of ICU stay: prolonged stay in ICU defined as
staying in ICU for > 13 days.[20]

There are few Studies of paediatric septic shock patients on
hyperlactatemia. The duration of stay in PICU and the
expenditure puts a great burden on the patient and community.
We want to find out whether hyperlactamia could predict
mortality and improve goal directed outcome. Early
identification and rapid treatment of these patients is widely
acknowledged as a vital step towards improving survival .The
study was designed to find out the level of serum lactate in
septic shock children and association of outcome with lactate
at admission in PICU, 6 hours, and 24 hr.

MATERIALS AND METHOD

This study was a prospective observational study conducted in
ICU of S.VPP.GILP, Cuttack from September 2016- August
2018.

All the patients getting admitted to ICU diagnosed as septic
shock were considered forthe study. Then the patient hospital course
followed as per ICU protocol. Antibiotics, LV fluids,
vasopressors, inotropes were given as indicated by patient
clinical and hemodynamic status. After obtaining the lactate
level at admission, patients were selected according to inclusion
and exclusion criteria.

Inclusion criteria: Patient from 1 month to 14 years of age
with shock requiring PICU admission. Elevated baseline
lactate concentration >2 mmol/l.

Exclusion criteria: 1.Discharge from PICU in less than 24h
after  admission.2.Suspected cases of  mitochondrial
dysfunction (MELAS), thiamine deficiency, drug therapy
(NRTI, metformin) and intoxications (methanol, cyanide,
ethylene glycol) are excluded from study. 3. Inborn error of
metabolism, trauma, poisoning, neuromuscular disorder and
surgical cases are excluded from the study.4.Those patients
who left against medical advice before discharge from PICU.

Data Collection

After obtaining informed written consent from the parents and
clearance from Institutional Ethics Committee, patient are
selected from PICU according to inclusion and exclusion
criteria .The following variables are recorded :name ,age, sex,
religion, weight for age, provisional diagnosis and associated
disorders  (Chromosomal  abnormality, = non-operative
cardiovascular diseases, Cancer, Previous ICU admission, Pre
ICU CPR, Post operative, Acute diabetic complication). At the
time of admission in ICU, any physiological derangement
(shock, respiratory distress and coma) or organ dysfunction

were recorded. Complications like
hyperglycaemia, electrolyte imbalance,
thrombocytopenia were also recorded.

hypoglycaemia,
anaemia, and

Shock: Despite administration of isotonic intravenous fluid
bolus >60 ml/kg in 1 hr : decrease in BP (hypotension) systolic
<90 mm Hg,MAP < 90 mm Hg, <5th percentile for age ,
systolic BP <2SD below normal for age or need for
vasoactive drug to maintain BP in normal range(dopamine >5
mcg/ kg/min or dobutamine, epinephrine, norepinephrine at
any dose).

Respiratory Distress: Mean respiratory rate >2 standard
deviation above normal for age or acute need for mechanical
ventilation not related to neuromuscular disease or general
anaesthesia.

Coma: Glasgow coma score <I1 or acute change in mental
status with a decrease in Glasgow coma score >3 points from
abnormal baseline. LIVER FAILURE: Total bilirubin >4
mg/dl or Serum alanine transaminase>2 times upper limit of
normal for age.

Renal Failure: Serum creatinine >2 times upper limit of
normal for age or 2 fold increase in baseline creatinine.

Cardiac Failure: inability to deliver adequate oxygen to meet
the metabolic demands of vital organs and tissues due to
congenital or acquired heart disease.

Respiratory Failure: Pao2/fio2 <300 in the absence of
cyanotic heart disease or pre-existing lung disease or PaO2
<60 torr or 20 mmHg over baseline PaCO2 or proven need for
> 50% FIO2 to maintain saturation> 92% or need for non
invasive elective or non invasive mechanical ventilation.

Hypoglycemia and Hyperglycemia: Normal fasting blood
glucose level is 60-100mg/dl. Value below 60 mg/dl is
hypoglycemia and value above 126 mg/dl is hyperglycemia.

Dyselectrolytemia

Serum Sodium: Normal serum sodium level is 135 to 145
meq/l. Value below <1 35 meq/ | is hyponatremia and value
above 1 45 meq/ 1is hypernatremia.

Serum Potassium: Normal serum potassium level is 3.5 to
5.5meq/l. Value below <3.5 meq/l is hypokalemia and value
above 5.5meq/l is hyperkalemia.

Serum Calcium: Normal serum calcium level is 8.8-
10.8mg/dl. Value below < 8 mg / dl is hypo calcemia and
value above 11 mg/dl is hypercalcemia.

Haematological Parameters
Anemia: The WHO criteria were taken for defining anaemia:

<6months < 12g/dl
6 months to 5 years < 11g/dl
5to 12 years < 11.5g/dl

Thrombocytopenia and Coagulopathy

Platelet count < 100,000/mm3 or a drop in platelet count of
50% from highest value recorded over the past 3 days (for
chronic haematology / oncology patients) or International
normalized ratio >1.5 or activated prothombin time >60
seconds.

Leucocytosis: when TLC count >15000 cells/mm3.
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Leucopenia : when TLC count <4000 cells/mm3

Severity of illness was measured by using the PRISM-III
(Paediatric Risk of Mortality) score within 12 hours of
admission in ICU. Following Parameters were obtained as
determined by PRISM-III system for scoring and predicting
mortality.

Cardiovascular: systolic blood pressure, heart rate.

Central nervous system: mental status (GCS), pupillary
response, and temperature.

Acid base and blood gas findings: acidosis, pH, PaCO2,Total
CO2, PaO2

Biochemistry tests: serum glucose, potassium, creatinine,
BUN.

Haematological tests: WBC count, total platelet count.

Blood was collected within first 12 hours of ICU stay and
sent for above investigations. Other tests which were required
for diagnosis and management of the patients were done as per
ICU Protocol. All investigations were carried out in the
department of microbiology and pathology of S.C.B medical
college and S.V.P.P.G.L.P, Cuttack.

Serum Lactate Estimation

Blood sample for estimation of lactate was collected during
PICU stay. 0.1 ml of arterial blood was collected from radial
artery in a pre heparinised 1 ml syringe and analysis was
done within 15 minutes of collection using GEMprimeir3000
blood gas analyser with the help of cartridge which uses ionic
method for lactate estimation and gives the results in 30
seconds. Lactate clearance was noted at 6 hours and 24 hour
serum lactate levels were monitored at 6,12,24, hr till its level
falls below 2 mmol/L or till death of the patient.

Lactate clearance (at 6 hours)=Lactate(baseline) - Lactate(at 6
hr) x 100

Lactate (baseline)

Data collected was entered in an online PRISM III Calculator
available at www.medal.org.[113]. Studied patients were
classified in 6 groups according to their PRISM total score:0-
5,6-10, 11-15, 16-20, 21-25 and >25.

Data obtained were noted down using SPSS data chart and
analysis was done using SPSS version 21. For univariate
variables, frequencies were calculated using descriptive
statistics. Survivors and non survivors were compared by chi-
square test for multivariate variables. A p value ( pearson
coefficient) of <0.05 was taken as statistically significant. For
comparing the difference between means between continuous
variables, student t —test was used in which assuming equal
variance, a p value of <0.05 was considered to be significant.

Observation

Table 1 Age and Sex Distribution in the Studied Population

(N=90)
Frequency(n) o
Age group male female total Percentage(%)
Im-1 year 30 18 48 53.4
1 year to 12 years 28 13 41 45.5
12 years to 14 years 1 0 1 11
Total 59(65.5%) 31 (34.5%) 90 100.0

Mean age =30.7 months. SD = 40.65. Range = Imonth-168
months

In this study maximum number of patients admitted in the age
group of 1 month to 1 year (53.4%) followed by (1-12) year
group (45.5%).0Only 1.1% were above 12 years. In this study
Males (65.5%) outnumbered females (34.5%) in a ratio of
1.9:1

Table 2 Diagnosis at the Time of Icu Admission In The
Studied Population (N=90)

Diagnosis Frequency(n) Percentage(%)
Septicaemia 52 57.7
Meningo-encephalitis 14 15.6
Pneumonia 14 15.6
CHD with pneumonia 6 6.7
Complicated malaria 4 44
Total 90 100.0

In the study population the leading cause of septic shock
needing ICU admission was Septicaemia (57.7%) followed by
Meningoencephalitis (15.5%). Pneumonia accounted for
15.5% of cases.

Table 3 Lactate Level of the Studied Population At Admission
At Different Period Of Time

02- 03- 04- 05- 06-

PARAMETER (n=90) 0 <2 2.9 3.9 49 59 6.9 >7

Frequency(n) 0 0 18 3 20 29 12

8 Mean = Smmol/l

SD=1.50
20 3.3 222322 134 8.9 Range=8.64-
2.24

Frequency(n) 0 4 19 30 7 12 12 6 Mean=4.2mmol/l
AT 6 SD =1.7mmol/l,

BASELINE Percentage 0 O

HOURS  Percentage 0 4.5 21.1 33.3 7.8 133 13.3 6.7 range=1.26-
8.25mmol/l
Frequency(n) 8 41 12 9 8 6 6 0 Mean= 2.4
mmol/l
H%EJ?S SD = 1.9 mmol/I,
Percentage 8.9 45.6 133 10 89 6.7 67 0 range = 0.01-
6.56mmol/l.
32.2% of the studied population had baseline lactate

concentration lying between (5-6) mmol/l . Only 13.4% had
lactate levels between (6-7) mmol/l and 8.9% had lactate levels
above 7 mmol/l. The mean baseline lactate level was
Smmol/15.

In the study population at 6 hr of admission the mean serum
lactate is decrease from 5 to 4.2 mmol/l, 33.3% have lactate
value 3-4 mmol/l and 6.7% have >7 mmol/l.

At 24 hr of admission the mean serum lactate was 2.4mmol/l
with 45.6% have <2 mmol/l of lactate value. 8.9% were either
declared or discharged for which serum lactate could not be
measured.

Table 4 Lactase Clearance at Different Period of Time

parameter Neg /increased 0-9.9 10-19.9 20-29.9 30-30.9 >40
AL6 Frequency 7 20 22 23 14 4 Mean
=18.03%
hours percentage 7.8 20.3 244 25.5 15.5 4.4 SD =13 4%
At 24 Frequency 4 6 5 2 12 61 _4]\‘/‘1(;aré B _
hours percentage 4.4 6.7 5.6 22 133 61.8 "I

30.9%

25.5% of the studied population had lactate clearance between
(20-30%). 4.4 % had clearance above 40% and 7.8% had no
clearance or increasing level of lactate. The mean lactate
clearance was 18.03 % . 67.8% of the studied population had
lactate clearance >40%. 4.4% had no clearance or increasing
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level of lactate. 13.3% had lactate clearance between30-40%.
The mean lactate clearance was 54.4 % .

Table 5 Prism [ii Score of the Studied Population (N=90)

PRISM III Score  Frequency(n) Percentage (%)
0-5 23 25.6
06-10 34 37.8
10-15 10 11.1
16-20 20 22.2
21-25 3 33
>25 0 0
Total 90 100

Mean score = 10,SD = 6,Range = 0-22

In the studied population 37.8% of the patients were having
PRISM score between (6-10) . None were having score above
25. The mean score was 10.

Table 6 Relationship of Demographic Characteristics of the
Study with Outcome (N=90)

outcome
Variables . Nonsurviver P Value
Surviver n=55 n=35
Age Months _ 30.74406 312431 0.978
Sex  MalerFe 5o 6040 2045313:1)  0.180
male
. Hindu 51 (56.6%) 35 (100.0%)
Religion y\iiglim 4 (4.5%) 0% 0.145
Wegt n 9.42+6.4 9.94:9.2 0.752

This table shows that demographic parameters i.e age, sex,
religion and wt does not carry any significant value in outcome
of the study papulation. The mean age in survivors & non
survivors was 30.7 months,31 months respectively. The sex
ration male: female between survivors & non survivors was
2.4:1, 1.3:1 respectively. The mean weight was 9.42 kg in
survivors whereas 9.94 kg in non survivors.

Table 7 Clinical Characteristic of the Study with Outcome

(N=90)
Outcome
variable . _ Nonsurviver P value
Surviver n=55 =35
Septicemia 32(58.2%) 20(57.1%)
M en in go o o
Diagnosis at enceph alitis o1057%) SC30%) 0.099
glC U P neum o nia 12(21.8%) 2(5.7%) Chix2
admission  CHPWIR 3 600y 4(11.5.0%)  7.80
Pneumonia
Complicated
Malaria 3(55%) 12.9%)
Respiratory Present 47(85.5%) 29(82.9%) 0740
Di str ess Absent 8(14.5%) 6(17.1%) :
Normmoten
lfelsoso c; . sive 39(70.9%) 17(48.5%) 0.033
p v Hypotensive  16(29.1%) 18(51.5%)
Present 0% 1(2.8%)
Liver Failur e Absent 55.0‘y(01)00.0 38(97.2%) 0216
. . Present 2(3.7%) 2(5.7%)
Cardiac Failure 4 "6l 53(96.3%) 36(94.3.0%) 0040
. Present 3(55%) 1(2.8%)
Renal failure 400t 52(94.5%) 34097.2%) 000
Respiratory P resent 34(61.8%) 35(100%)
failure A bsent 2138.2%) 0

This table shows that 57.1% of deaths occurred in patients
with septicemia in comparison to 23% death in patients with
meningoencephalitis; 5.7% of total deaths was attributed to
pneumonia, with no significant association (p=0.245), hence
the outcome does not depend on the diagnosis at the time of
admission.

Among the non survivors 51.5% had hypotensive
(decompensated) and 48.5% had normotensive shock
(compensated ) with (p= 0.033) which is significant. There
was no significant difference in any other organ failure among
survivors and non survivors.

Table 8 Mean Lactate Level in Study with Outcome (N=90)

Qutcome
Mean lactate  Survivors  Non survivors P value
(n=55) (n=35)
At
admission in 4.13£1.15 6.25+1.1 0.001
mmol/l
_at6hr 3.02+0.84 5.98+1.5 0.001
in mmol/l
at24hrin -y 03 3.6442.32 0.001
mmol/l

This table shows in our study that all the mean lactate levels at
admission, at 6hr and at 24 hr were significantly higher in non
survivors as compared to survivors.

Table 9 Ppv, Npvand Odds Ratio for Prism Iii Score>10 And
Lactate Level>2mmol/l and >5mmol/I

Parameter Non survivors \4 npv Odd P
survivors pp P ratio value
Pg‘s‘;‘r:‘ 28 341 523 93.9% 92.9% 205 0.001
Lactate at >2mmol/l 35 55 o
admission <2mmol/l 0 0 38.9% ) . )
Lactate at >2mmol/l 35 51 o o
6 hr <2mmol/l 0 4 40.7% 100% ) )
Lactate at  >2mmol/l 25 16 o N
2hr <2mmoll 10 39 609% 79.6% 609 -
Lactate at  >5mmol/l 29 20 o o
admission <5Smmol/l 6 35 39.1% 85.3% 845 0.001
hactate at Zgﬁﬁg%ﬁ 269 514 96.6% 90% 261 0.001
La;fﬁfat zgﬁﬁgl”ﬂl ;‘1‘ 514 91.6% 69.2% 24.7 0.001

This table shows the cutoff point of PRISM III score and
lactate levels. PRISM III score more than 10 and lactate level
more than 5 mmol/l at admission, 6hr and at 24 hr significantly
differentiated nonsurvivors from survivors. On analysis the
serial values of lactate, it was found that the lactate level
remained high in nonsurvivors even at 24 hr of PICU
admission.

Table 10 Area under the Curve

Asymptomatic 95%

Test results Area Std Asymptomatic Confidence

Variables Error® sig” interval
Lower Upper
Prism score 9N 016 .000 939 1.000
Baseline g5 0 000 &2 9B
lactate
La“ﬁtr: a6 gy 00 000 %7 1000
bacate at24 gy on 00 616 32

The test result variable (s): PRISMSCORE, LACTATE6HRS,
LACTATE24HRS has at least one tie between the positive
actual state group and the negative actual state group. Statistics
may be biased. a. Under the nonparametric assumption b. Null
hypothesis: true area = 0.5

The PRISM III score and lactate level were further analysed
using ROC curve. The area under the ROC curve for the
PRISM III score (0.970) suggest that it was a strong predictor
of mortality in septic shock patient. For baseline lactate at
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admission, at 6 hr and 24 hr the area under the ROC
curve0.915,0.984 and 0.754 respectively. Which indicates fair
correlation between the three lactate level.

DISCUSSION

Table 1 shows In this study maximum number of patients
admitted in the age group of 1 month to 1 year(53.4%)
followed by (1-12) year group (45.5%).Only 1.1%were above
12 years. The mean age is 30.7 months which is comparable to
the study conducted by Puliyel et al.2014" where the mean
age was 40.15 months. Males (65.5%) outnumbered
females(34.5%) in a ratio of 1.9:1 which is similar to the study
of paediatric ICU patients by Garcia Sanz et al.,2002*° who
found a male predominance in the range of 1.5:1.

Table 2 shows that the leading cause of ICU admission was
septicemia (57.8%) followed by meningoencephalitis (15.6%).
Pneumonia accounted for 1 5.6 % o f cases . Koliski etal,
2005% observed bronchopneumonia (29%) to be the most
common cause followed by septicaemia (25.8%) and
meningitis accounted for 22.5% of cases.

Table 3 shows that 32.2% of the study population had baseline
lactate at admission lying between (5-6) mmol/l. Only 13.4%
had lactate levels between (6-7) mmol/l and 8.9% had lactate
levels above 7mmol/l. The mean baseline lactate was 5 mmol/l
which corresponds to the observation made by Koliski et
al.,2005% where the mean baseline lactate was 4.6mmol/l and
the distribution at of lactate levels at 6 hr the mean serum
lactate decrease from 5 mmol/l to 4.2mmol/l with 33.3%
patient had (3-4) mmol/l,13.3%patients had (5-6) mmol/l and
6.7% were more than 7mmol/l. serum lactate level at 24 hr of
admission was less than 2 mmol/l in 45.6% patient, 10% had
(3-4)mmol/l and 8% patients had (4-5) mmol/l with mean
lactate value being 2.4 mmol/l which was decreasing order
from lactate values at admission and at 6 hr.

Table 4 shows that 25.5% of the study population had lactate
clearance between (20 -30)% at 6 hours. 4.4% had clearance
above 40% and 7.8% had no clearance or increased lactate at 6
hours. The mean lactate clearance was 18.03 % which was
lower in comparison to observation made by Puliyel et
al.,2014" where mean lactate clearance at 6 hours was 27%.
67.8% of the study population had lactate clearance more than
40% at 24 hours. 4.4% had no or increasing level of lactate.
13.3% had lactate clearance between 30-40% lactate at 6
hours. The mean lactate clearance was 54.4 % which was
higher in comparison to observation made by Puliyel et
al.,201419 where mean lactate clearance at 6 hours was 27%.
Lactate clearance is lower in non survivor as compared to
survivor, which is a strong predictor of mortality. Gouthami P
et al 20177,

Table 5 shows that in the studied population 37.8% of the
patients were having PRISM Score between (6-10).None were
having score above25. The mean PRISM Score was 10 which
was slightly lower in comparison to study by Hatherill et
al.,200023 where the mean PRISM score was 19,as we took a
time limit of 12 hours for calculating the PRISM score .This
also shows that lactate is earliest marker to get deranged when
vital parameters are not significantly altered.

Table 6.shows age, sex religion and weight were no
significantly different between survivors and nonsurvivors.

Table 7 shows that 57.1% of deaths occurred in patients with
septicaemia in comparison to 23 % death in patients
with meningoencephalitis; 5.7% of total deaths was attributed
to pneumonia, with no significant association (p=0.245), hence
the outcome does not depend on the diagnosis at the time
of admission and organ dysfunctions(liver failure, cardiac
failure, renal failure) are comparable between survivor and non
survivor with no significant association with outcome.
Hypotensive septic shock was more in non survivor(551.5%)
in comparision to survivor(29.1%) with significant (p=0.033)
difference.

Table 8 This table shows in our study that all the mean lactate
levels at admission, at 6hr and at 24 hr were significantly
higher in non survivors as compared to survivors i.e
4.13+1.15mmol/l, 3.02+0.84 mmol/l and 1.61£1.03 in
survivors and 6.25+1.09 mmol/l, 5.98+1.15 mmol/l and
3.64+2.32 mmol/l in non survivor respectively with significant
(p=0.001) difference. Vinod k gupta et al, 2016** observed in
his study that higher serum lactate value i.e. more than 5
mmol/l in nonsurvivors, which is a strong predictor of
mortality in septic shock.

Table 9 shows that cut-off point for the PRISM III score and
lactate level with positive predictive value(PPV), negative
predictive value(NPV) for the prediction of outcome . PRISM
II score >10,

PPV93.9%,NPV92.9% with significant (p=0.001) . serum
lactate cut-off value >5 mmol/l at admission, 6hr and 24 hr
were significantly higher among nonsurvivors compared to
survivors at a significant level with PPV  of
59.1%,96.6%,91.6% and NPV of 85.3%,90% and 69.2%
respectively Duke ef al”>. Koliski ez al. observed a lactate level
of > 3mmol/l significantly predicted mortality. This value
was high in our study the reason for this may be patient
selection. Duke e al” included patient with sepsis with or
without shock; Koliski ez al*' included al patient admitted to
PICU where as in our study only patient with septic shock
were included where a high lactate level was expected.

Table 10 The PRISM III score and lactate level were further
analysed using ROC curve. The area under the ROC curve for
the PRISM III score (0.970) suggest that it was a strong
predictor of mortality in septic shock patient. For baseline
lactate at admission, at 6 hr and 24 hr the area under the ROC
curve0.915, 0.984 and 0.754 respectively. Which indicates fair
correlation between the three lactate level observed by Vinod k
gupta et al., 2016** There was no significant difference with
respect to mean duration of ICU stay, this may be because
those patients who were very sick, died earlier and those who
were adequately resuscitated recovered earlier and were sent to
regular wards for follow up.

Summary: The present study was conducted in the PICU of
Department of Paediatrics of S.V.P.P.G.I.P, Cuttack. 90
patients of septic shock were taken for study. Mortality in
septic shock patients with hyperlactatemia was high (39%).
The mean age of the hyperlactatemic group was 30.7 months
with a M:F ratio of (1.9:1). mean weight in survivor and non
survivor was 9.4+6.5,9.94+9.2kg respectively, septicaemia and
meningoencephalitis were the leading causes of ICU
admission; respiratory distress was present in almost 84.5% of
patients at admission; most common organ dysfunction at
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admission was respiratory failure(76.6%); half of the
population was anaemic(51%);

57% presented with hyperglycemia, 11.1% with hyponatremia
at admission and 80% of the patients required vasopressors.
Mean baseline lactate at admission was S5mmol/l. The
hyperlactatemic patients had a mean PRISM Score of 10 Mean
duration of ICU stay in patients with hyperlactatemia was 3
days and mean duration of mechanical ventilation was 1.6
days. Out of all patients with hyperlactatemia admitted to
PICU, 61% were survivors and 39% were non survivors.

The mean lactate level at admission, 6 hr and 24hr among
survivor and non survivors were (4.13+1.1, 3.02+0.8,1.61+1.0
mmol/l) and (6.25+4.1, 5.98+1.15,3.65+2.3mmol) with
(p=0.001) which is significant.

A lactate value >5mmol/l at admission, 6hr,24 hr had an odd
ratio for death of 8.45, 261, 24.7 with a PPVof 59.1%, 96.6%,
91.6% and a NPV of 85.3%, 90%, 69.2% respectively with
p=0.001 which is significant.

Mean PRISM III score among survivors and non survivors
were 5.943.0 and 15.63+4.1 with p=0.001 was a significant
difference. A PRISM III score of >10 with odd ratio 205,
PPV93.9%, NPV92.9% with p=0.001 had a strong prediction
of outcome and these patient had a high mortality. They
required more use of vasopressor and ventilator support
(p=0.005).

Out of all patients with hyperlactatemia admitted to PICU; at
admission, non survivors had more organ dysfunction
(respiratory failure) more physiological derangements, higher
incidence of anaemia (p=0.004).

CONCLUSION

Septic shock is a common cause for PICU admission with high
mortality. This study demonstrated that most patient who died
had higher blood lactate level than survivors at presentation.
Lactate level of>5mmol/l either at admission or with in 24hr of
interval periods from admission and PRISM III score (>10)
were predictor of death in septic shock. Measuring lactate level
was a more sensitive way of identifying a population at risk in
addition to vital parameter in order to begin resuscitation
within the golden hours. The persistence of high lactate was
associated with higher mortality. There is a need for larger
studies on cut off values of lactate levels in pediatric septic
shock above which mortality increases significantly.
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