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Utility of lactate measurement in the diagnosis of serious bacterial infection
in young infants
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Objective: Serious bacterial infection (SBI) is a common disease among infants, and it is associated with high morbidity
and mortality. Making the diagnosis of SBI is challenging and measurement of various hiomarkers is useful. This study
examined the utility of lactate at an emergency department for diagnosing SBI patients.

Methods: This was a retrospective, observational study of febrile infants less than 90 days old presenting to the emer-
gency department of a tertiary hospital between September 2014 and August 2017. The demographic and laboratory
data was collected through a chart review.

Results: Laboratory tests such as the white blood cell count, C-reactive protein (CRP), procalcitonin, and lactate showed
significant differences on the Student-T test and the Mann Whitney-U test. Multivariabe logistic regression test was done
using the variables with significant differences. CRP (P=0.037; odds ratio, 1.01), procalcitonin (P=0.011; odds ratio, 1.02)
and lactate (P=0.001; odds ratio, 2.38) shows significant correlation.

Conclusion: For febrile infants at the emergency department, the measurement of lactate is expected to be a useful tool
to diagnose serious bacterial infection.
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Capsule Summary

What is already known in the previous study
Biomarkers such as C-reactive protein and procalci-
tonin are effective in diagnosing serious bacterial infec-
tion. But there have been no reports about the utility of
lactate measurement in the emergency department.

What is new in the current study
Lactate measurement is useful in diagnosing serious
bacterial infection in the emergency department.
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Table 1. Patient characteristics and laboratory tests results
SBI (n=28) Non-SBI (n=863) P-value
Age (day)? 55.28 (44.25-66.00) 63.48 (51.00-78.00) 0.008
Male sex 15 (53.6) 519 (60.1) 0.485
Fever (°C)? 38.88 (38.40-39.17) 38.66 (38.30-39.00) 0.011
Fever duration (hr)
<24 25 (89.3) 710 (82.3) 0.539
>24 2(7.2) 101 (11.7) 0.458
>48 1(3.6) 52 (6.0) 0.589
Pulse rate (/min) 138.25+35.37 141.83+35.60 0.408
Respiratory rate (/min) 44.781+7.99 46.331+:8.81 0.358
White blood cell count (/mm?)? 12,315.12 (8,170.00-15,660) 9,592.14 (6,252.50-12,810.00) 0.013
C-reactive protein (mg/L) 25.96+43.89 15.70+20.69 0.014
Procalcitonin (ng/mL) 6.36£16.69 0.68+3.20 <0.001
Aspartate aminotransferase (1U/1)? 34.60 (26.25-42.75) 45.22 (27.00-45.00) 0.125
Alanine aminotransferase (IU/L)? 24.96 (16.00-30.25) 36.80 (19.00-36.00) 0.055
Lactate (mmol/L)? 3.91 (3.20-4.47) 2,51 (1.8-3.1) <0.001

Values are presented as mean= standard deviation or quartiles.

SBI, serious bacterial infection.
3 Analyzed with Mann-Whitney U test.
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Table 2. Cause of serious bacterial infection

Cause of SBI No. (%)
Urinary tract infection and 14 (50.0)
acute pyel onephritis

Meningitis 9(32.1)
Bacteremia 3(10.8)
Osteomyelitis 2(7.1)

SBI, serious bacterial infection.

H(32.1%), 4d5°] 39 (10.8%), =59l 29 (7.1%)
%A tH(Table 2).

Lol g} Al &0] P=0.008, P=0.011% 23 2ol & 1
R, AR A3 F WH 5} C Nk A T, 2R A
Ed3 ZAake] 247 P=0.008, P=0.014, P<0.001,
P<0.001% 7 & Abo]ell A 2] gk zfo] & Rlth. sid ¥
FE o D X Y IAEAE AP B

O AABAE YER = A o2 et o 24~
AL AP P 2AAE 3724 27
S A @ (odds ratio, 1.01; P=0.037), ZE2ZANE
d (odds ratio, 1.02; P=0.011) 3 ZAto] (odds ratio,
2.38; P=0.001) SBI9 A&t} o8 AAAAE BAAT
(Table 3).
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Table 3. Univariable and multivariable analysis. association between parameters and serious bacterial infection

Univariable analysis

Multivariable analysis

Odds ratio (95% ClI) P-value Odds ratio (95% ClI) P-value
Age 0.97 (0.95-0.99) 0.010 0.98 (0.95-1.01) 0.140
Fever 2.30(1.15-4.58) 0.017 2.05 (0.91-4.66) 0.085
White blood cell counts 1.00 (1.00-1.00) 0.009 1.00 (1.00-1.00) 0.203
C-reactive protein 1.01(1.00-1.02) 0.018 1.01 (0.99-1.03) 0.037
Procalcitonin 1.08(1.04-1.12) 0.001 1.02 (0.98-1.07) 0.011
actate 2.21 (1.69-2.88) 0.001 2.38(1.75-3.24) 0.001

Cl, confidence interval.
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