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Introduction

Neonatal septicemia lacks typical manifestations. Since the
neonatal and infant immune system is immature and the immune
function is poor, infection is very likely to occur. Infection will
hardly localized and lead to extensive inflammatory response
across the body. Thus, the condition progresses rapidly and become
severe [1]. Currently, blood culture remains to be the golden
standard for the diagnosis of septicemia. However, the positive rate
of culture of newborns with septicemia is low, the culture time is
long, and it is hard to select specific antibiotics at the early stage,
making it very difficult to control the disease. High-throughput
genome sequencing technology involves in the direct acquisition
of nucleotide sequence information about the pathogens screened
out by using the next generation sequencing (NGS), as well as the
comparative analysis of the sequences by biological information
method. Based on the characteristics of no bias and randomness,
such technology can detect the genome of a known pathogen
and thus provide assistance for early clinical diagnosis [2-4]. We
reported the application of high-throughput genome sequencing
technology in the diagnosis of neonatal and infant septicemia and
provide evidence for its early diagnosis in clinical practice.

Case 1

A premature with 34 weeks gestational age was admitted into
our NICU in May 2018. The boy was a small for gestational age
infant with a birth weight of 1580g. The patient’s mother had a
history of severe preeclampsia and gestational diabetes mellitus.
The Apargr scores were 5, 8 and 9 at 1min, 5min and 10min af-
ter birth respectively. T:36,7°C, P: 148/min, R:44/min, Bp:73/51
mmHg; Arterial blood gas analysis: PH:7.19, PCO2:37mmHg,
P02:67mmHg, HCO3:-15.7mmol/L, BE:-10mmol/L. Brain MRI

suggested cerebral injury. Nutritional therapy (for brain cells) and
other symptomatic treatment were given. However, the discharge
of the initial meconium was delayed. On the fifth day of birth,
the baby was weak suction with less activity and abdominal dis-
tention. T:36,9°C, P:168/min, R:51/min, Bp:79/52mmHg. Blood
routine test: WBC: 18.01x109, N: 61.3%, L: 21.7%, HGB: 158g/L,
PLT: 100x109; CRP: 85.39mg/L. Blood culture was conducted and
high-throughput genome sequencing was performed simultaneu-
ously. The diagnosis was considered as intestinal septicemia and
Meropenem was used for anti-infection, and fasting, gastrointesti-
nal decompression, intravenous nutrition and other measures were
taken. Klebsiella aerogenes was detected in 48h by high-throughput
genome sequencing (sequence number: 12; coverage: 0.0083%),
supporting the clinical diagnosis. The baby has been in remission.
The blood culture on the fifth day reported Klebsiella aerogenes in-
fection, which confirms the correctness of high-throughput genome

sequencing.
Case 2

A three-month-old boy was admitted into our ward of the
Second Hospital of Dalian Medical University for fever more than
10 days in Augus 2018. The body temperature was 39.2°C with no
chill, convulsion, vomiting or diarrhea, and had 10 days history
of Antibiotic therapy empirically for urinary system infection.
T:39°C, P:140/min, R:38/min, Bp:82/54 mmHg; Urine routine test:
WBC: 52.35 /HP; Blood routine test: WBC:10.44x109, N: 63.9%,
L:23.7%, HGB:100g/L, PLT: 351x109; CRP: 61.48mg/L. Blood
culture and urine culture were performed, and high-throughput
genome sequencing for pathogenic organisms was also performed

simultaneuously. The cefoperazone was administrated empirically,
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and other symptomatic and supportive treatments were also given.
But the baby condition has not improved. The staphylococcus
hominis was detected by genome sequencing (sequence number:
81; coverage: 0.6412%) in 48 hours and linezolid replacded
cefoperazone immediately. The blood culture confirmed the
staphylococcus hominis which was broad spectrum drug-resistant
bacteria sensitive to linezolid on the fifth day of blood collection.
The baby symptoms eased rapidly and was found bladder-right
ureter reflex by retrograde urography.

Discussion

The traditional blood culture technology requires a long period
with a high false negative rate and a high contamination rate. In
contrast, high-throughput genome sequencing technology can
directly determine the nucleotide sequences of microorganisms
in specimen and identify molecules [5-7] by comparing with the
nucleotide sequences of standard microorganisms in databases.
High-throughput genome sequencing technology saves the trouble
of pre-test culture and can directly non-specifically determine all
the nucleotide fragments without prior selection of the testing
range (unbiasedness), thereby minimizing the loss detecting rate
and detecting the host gene to assist the diagnosis [8,9]. In addition,
the high-throughput genome sequencing can directly realize strain
typing so as to obtain information about molecular serotype
classification, resistance gene spectrum and so on, analyze the
evolution history, infection source and infection route of the
strain and contribute to the prevention, diagnosis and treatment
of diseases [10]. It can be seen from the two cases that high-
throughput genome sequencing technology requires a short time
to detect pathogenic bacteria, and its testing accuracy is high, which
is confirmed by blood culture. Such this technology provides a new

approach to the early diagnosis of neonatal and infant septicemia.
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