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ABSTRACT

Introduction. Neonatal infection early period is a major cause of mortality and morbidity.

Objective. Describe clinical, paraclinical features and the outcome of treatment early period neonatal infection. Design of
Longitudinal study. Including 131 infants from 1 to 7 days old, treated for neonatal infections at pediatrics department,
general hospital Ninh Thuan province, from February 1, 2019 to March 1, 2020.

Results. Clinical: Systemic: Pale yellow skin (13.7%), hemorrhage (13%), cyanosis (12.2%), fever (11.5%). The cardiac: heart
rate 2 160 beats/ minute (19.8%) and < 100 beats/ minute (6.9%), CRT > 3 seconds (12,2%). Respiratory: breathing rate > 60
beats/ minute (51.9%) and < 20 beats/ minute (15.3%), breathlessness (48.9%), apnea (26.0%). Neurological: decreased
reflexes (47.3%), poor muscle tone (38.9%), inflexibility (24.4%), lethargy/ coma (19.8%). Gastrointestinal: poor feeding/
give up breading (52.7%), vomiting (13.7%), abdominal distention (11.5%). Paraclinical: WBC < 6.000/mm?3 (4.6%), >
30.000/ mm3 (7.6%). PLT < 100.000/mm3 (1.5%), > 500.000/mm? (0.8%). CRP > 10mg/1 (14.5%). Positive blood cultures
was 15.3%. The mortality rate was 17.6%. Factors associated with death were poor breading/ give up breading and heart
rate > 160 beats/min (p<0.05).

Conclusion. The degree of clinical and Paraclinical manifestations is highly variable depending on the virulence of
pathogens and on the mechanisms of host defense.
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RESUME

Introduction. L'infection néonatale en période précoce est une cause majeure de mortalité et de morbidité.

Objectif. Décrire les caractéristiques cliniques, paracliniques et les résultats du traitement de 1'infection néonatale en pé-
riode précoce. Conception de I'étude longitudinale. Dont 131 nourrissons de 1 a 7 jours, traités pour infections néonatales
au service de pédiatrie, hopital général de la province de Ninh Thuan, du ler février 2019 au ler mars 2020.

Résultats. Clinique : Systémique : Peau jaune pale (13,7%), hémorragie (13%), cyanose (12,2%), fievre (11,5%). Le car-
diaque : fréquence cardiaque > 160 battements/ minute (19,8 %) et < 100 battements/ minute (6,9 %), CRT > 3 secondes
(12,2 %). Respiratoire : fréquence respiratoire > 60 battements/minute (51,9 %) et < 20 battements/minute (15,3 %), essouf-
flement (48,9 %), apnée (26,0 %). Neurologique : diminution des réflexes (47,3%), faible tonus musculaire (38,9%), inflexibi-
lité (24,4%), 1éthargie/coma (19,8%). Gastro-intestinal : mauvaise alimentation/ arrét de la succion (52,7 %), vomissements
(13,7 %), distension abdominale (11,5 %). Paraclinique : GB < 6 000/mm?3 (4,6 %), > 30 000/ mm3 (7,6 %). PLT <100 000/
mma3 (1,5 %), > 500 000/ mm3 (0,8 %). CRP >10mg/1 (14,5%). Les hémocultures positives étaient de 15,3 %. Le taux de mor-
talité était de 17,6 %. Les facteurs associés au déces étaient une mauvaise succion/I'arrét de la succion et une fréquence
cardiaque > 160 battements/min (p<0,05).

Conclusion. Le degré de manifestations cliniques et paracliniques est trés variable en fonction de la virulence des patho-
genes et des mécanismes de défense de I'hote
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CLINICAL FEATURES AND OUTCOME OF NEONATAL INFECTION TREATMENT

INTRODUCTION

Mortality in children and especially in the neonatal
period is not only a concern of the health sector but
also a common concern of the whole society. Accord-
ing to statistics of the World Health Organization, in
2019 globally, 2.4 million children died in the first
month of life. Approximately 7,000 infants die every
day, accounting for 47% of all deaths of children under
5 years of age [1]. In Vietnam, there are about 18,000
newborn deaths each year, the neonatal mortality rate
is 14/1000 live births, accounting for nearly 60% of the
under-5 mortality rate [2]. Early neonatal sepsis is an
important cause of infant mortality and morbidity.
Given the high mortality rate, identifying and caring
for infants with infections can be one of the biggest
challenges facing healthcare providers.

In hospitals, bacterial infections always occupy an im-
portant place in the morbidity pattern as well as the
cause of death in the early neonatal period. A study at
Tien Giang General Hospital (2015), showed that neo-
natal infection accounted for 24.25% in the neonatal
morbidity model and the neonatal mortality rate was
7.35% [3].

Neonatal sepsis is considered an emergency diagnosis.
However, the clinical features are very diverse, easy to
confuse with other diseases, bacteriological tests often
have late results. Therefore, the combination of taking
maternal history, clinical signs as well as the support
of blood and biochemical tests, has played an im-
portant role in the early diagnosis of infection.

Ninh Thuan Provincial General Hospital with a scale
of 1000 beds for patients, where newborns are exam-
ined and cared for by doctors right from the moment
they are born. Therefore, consolidating and simultane-
ously improving the quality of neonatal care, contrib-
uting to improving treatment, staff training, and coor-
dination between the obstetrics and pediatrics depart-
ments through research is very necessary. Stemming
from that fact, we conducted this study to describe the
clinical, subclinical characteristics, treatment results,
and factors affecting the results of treatment of neona-
tal sepsis in the first stage. premature birth at Ninh
Thuan Provincial General Hospital.

METHODS

Study subject

131 infants aged 1-7 days old, treated for neonatal in-
fections at the Pediatric Department of Ninh Thuan
General Hospital from February 1, 2019, to March 1,
2020.

Criteria for selection of patients
Infants in the early neonatal period from 1-7 days of
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age, consistent with the diagnostic criteria for possi-
ble infectious disease (ANAES) according to ANAES
[4], adjusted by CHU Toulouse [5]. Diagnostic criteria
are based on 3 factors: risk factors, clinical, and la-
boratory.

Exclusion Criteria

No clinical symptoms or clinical symptoms but im-
provement without use or change of antibiotics.
There were no changes in laboratory tests of early
neonatal sepsis.

Methods

Study Design

A longitudinal follow-up study.

Sample size and sampling method. Convenient sample
size and follow-up method.

Steps to conduct research

Select the disease according to the criteria of history,
clinical examination. Conduct complete blood count
test, CRP and blood cultures at hospital admission.

- Complete blood count. Take 1ml of venous blood and
put it in a tube with EDTA anticoagulant. Results
read on a 26-parameter hematology machine Horiba
ABX Pentra XL 80.

- CRP. Take 1.5ml of venous blood and put it into a
tube without EDTA anticoagulant (white cap tube).
Results read on the HumaStar 600 Human automatic
biochemistry machine.

- Blood culture. Take blood before using antibiotics. If
you are taking antibiotics, you must stop antibiotics
or draw blood before the time of using the next anti-
biotic dose. Take 3-5 ml of venous blood, ensure the
correct aseptic technique, do not contaminate, put in
the blood culture bottle Bact/ Alert FA plus. Incubate
blood culture bottles in BacT Alert blood culture ma-
chine.

Record clinical, paraclinical and treatment results in
a pre-designed study sheet.

Evaluation of treatment results

- Cured. Children recover from the disease with the
initial course of antibiotic treatment.

Cure with adding or changing antibiotics.

- Death (Death at the hospital and/or severe return
home).

Processing and analyzing data

Data was entered and processed using SPSS version
22.0 software. Qualitative variables are expressed as
percentages (%). Use medians and percentile ranges
(25 and 75) to describe quantitative variables that are
not normally distributed.
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TABLE 1

General characteristics of the study

sample (n=131)

. Percentage
Characteristics Quantity (%) <
Male 68 51.9
Sex

Female 63 48.1
Vaginal 76 58.0
delivery

Method of  Caesarean 53 40.5

giving birth

using fertility
tricks 12 s
Premature
birth (< 37 79 60.3
weeks)
Full-term (37 -

Age of the <42 weeks) 50 38.2

fetus
over month of
birth (* 42 02 1.5
weeks)
Extremely
lightweight (< 05 3.8
1000gr)
Very light-
weight (1000 - 23 17.6
<1500gr)
Weight
classifica-  Lightweight
tion (1500 - < 55 42.0

2500gr)
Enough weight
(2500 - < 47 35.9
4000gr)
Overweight
(>4000gr) 01 08

TABLE 2 Distribution of risk factors in

obstetric history (n=131)

Percentage

Risk factors (%)

Frequency

Compare proportions using the When squared test
or the Fisher test in the case of violating the assump-
tion of the When squared test. Calculate the odds
ratio OR and the 95% confidence interval of the OR.
Compare the two mean values using the Mann-
Whitney test in case the quantitative data are not
normally distributed.

Using a multivariable logistic regression model with
OR value and 95% confidence interval of OR to find
factors related to treatment outcome.

RESULT

General characteristics of the study group
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Main risk factors

Premature babies of
unknown cause (<35 weeks ) 26 427
Early rupture of membranes
before 37 weeks 49 374
Urmary tract infection dur- 15 115
ing pregnancy

Twins with early neonatal

infections 1L 107

The temperature of the preg-
nant woman before and at
the beginning of labour >
38°C

10 7.6

The time for rupture of mem-

branes 2 18 hours o e

Second risk factors

Early rupture of membranes 3

12 hOuI‘S, but <18 hours 15 11.5

Natural premature rupture
of membranes < 37 weeks va 04 3.1
335 weeks

Fetal heart abnormality or
unexplained asphyxia/fetal 57 43.5
failure

Amniotic fluid is dirty or has

. 21 16.0
meconium

Children were male and female, with a male : female
ratio of 1.1:1, most were born by Vaginal delivery
(58.0%), most were born prematurely (60.3%), and
were born with low birth weight most common
(42.0%).

Distribution of risk factors in obstetric history

The primary risk factor with the highest incidence
was unexplained preterm birth <35 weeks and the
second risk factor was an abnormal fetal heart rate or
unexplained asphyxia/fetal failure.
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TABLE 3 Clinical symptoms (n=131)

Clinical symptoms Nimiler @t Percentage (%)
children infected
Fever 15 11.5
Temperature (°C)
Antipyretic 01 0.8
Pale 01 0.8
Systemic symptoms
Skin, mucous Sallow 18 13.7
membranes Purple veins 16 12.2
Hemorrhage 17 13.0
> 160 times/minute 26 19.8
: Heart rate
Ottt <100 times/minute 09 6.9
symptoms
CRT >3s 16 12.2
> 60 times/ minute 68 51.9
Breathing rate
< 20 times/ minute 20 15.3
Respiratory symptoms
The pain stops breathing 34 26.0
Signs of exertion 64 489
Arouse 08 6.1
Less flexible 32 244
Sense
Lethargy / coma 26 19.8
Reduced reflexes 62 473
Neurological symptoms Increase 05 3.8
$ ymp Muscle tone
Reduce 51 38.9
Convulsions 03 2.3
Movement
Abnormal 01 0.8
Fontanelle Swell up 06 4.6
Vomiting 18 13.7
Poor suckling/stop breading 69 52.7
Digestive symptoms Bloated stomach 15 11.5
Diarrhea 02 1.5
Big liver 01 0.8
Erythema 20 15.3
Skin pus nodules 04 3.1
Spot sign dry and stiff 07 5.3
Umbilical Umbilical inflammation 06 4.6
Eyes Suppurate 02 1.5

Clinical features

The most common systemic symptoms were pale yel- Nervousness is mainly reduced reflexes (47.3%) and
low skin (13.7%) and hemorrhage (13%). Cardiovascu- decreased muscle tone (38.9%). Digestion is mostly
lar is heart rate 2160 times/minute (19.8%) and CRT poor breading/ abstaining from suckling (52.7%).
>3 seconds (12.2%). Respiration is respiratory rate 260 Erythema skin is the local sign with the highest rate
times/minute (51.9%) and exertion sign (48.9%). (15.3%).
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Number of days of antibiotic

TABLE 4 Opverall treatment results (n=131) TABLE 5
treatment
Percentage
Treatment results Frequency 8
(%) Blood Blood
General  culture culture
No need to change 50 382 Treatment *+) ¢)
antibiotics ’ time (days) P
Life 824 n=131 n=20 n=111
With change or
combination of 58 443
antisioies Median 13.0 16.5 12.0
<0.05
Dead 23 17.6 25th - 75th 8.0-21 11-22  8.0-20.0

Features of paraclinical tests

The number of white blood cells decreased <6,000/
mm3 accounted for 4.6% and increased >30,000/
mm3 was 7.6%.

A decrease in platelet count <100,000/mm3 is 1.5%
and an increase >500,000/mm3 is 0.8%. CRP >10
mg/l accounts for 14.5%. Positive blood cultures
were 15.3%.

Treatment results

The mortality rate due to early neonatal infection
accounted for 17.6%.

Some factors related to treatment outcome

The median treatment day was 13 days, there was a
significant difference in the median number of days
of treatment between the two groups of positive
blood cultures and negative blood cultures (p<0.05).

TABLE 6 Factors associated with mortality through univariate analysis

Treatment results
Characteristics dead Life ::]t;i OR KTC95% p
n=23 n =108
Clinical
Age of the fetus < 37 tuan 20 59 79 5.5 1.5-19.7 <0.01
Weight < 2500 gr 19 64 83 3.3 1.0-10.2 <0.05
Main risk factors 20 71 91 3.5 1.0-12.4 <0.05
Breathing rate <20 times/ 11 09 20 10.1 35-293 <0.001
Lethargy / coma 14 12 26 124 44-35 <0.001
Purple veins 08 08 16 6.7 22-204 <0.01
CRT > 3 seconds 10 06 16 13 41-42 <0.001
Heart rate 2160 times/minute 13 13 26 9.5 3.5-26 <0.001
Poor suckling/stop breading 20 49 69 8.0 22-29 <0.001
Decreased muscle tone 15 36 51 3.7 14-9.7 <0.01
The pain stops breathing 10 24 34 2.7 1.0-6.9 <0.05
Signs of exertion 20 44 64 9.7 2.7-35 <0.001
Subclinical tests
X‘I’]};‘rfazle‘éojn‘;egs;‘gze Q) 03 13 16 11 03-4.2 >0.05
Thrombocytopenia 01 01 02 49 0.3-81 >0.05
Increase CRP 03 16 19 0.9 0.2-3.2 >0.05
Blood culture positive 08 12 20 4.3 15-12 <0.05
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TABLE 7 Factors related to mortality through

multivariate logistic analysis

Related factors OR KTC95% P
Poor suckling/stop breading 9.7 1.3-74  0.029
Heart rate > 160 times/minute 7.9 14-44 0.019

Significant clinical factors associated with mortality
were fetal age <37 weeks, weight <2500 g, major risk
factor, respiratory rate <20 breaths/min, lethargy/
coma, cyanosis, CRT >3 s, heart rate 2160 beats/min,
poor breading/abortion, decreased muscle tone, apnea
and exercise signs (p<0.05). Positive blood culture was
the only laboratory test associated with mortality
(p<0.05).

Factors that were independently associated with mor-
tality through multivariable logistic regression analy-
sis were poor breading/retraction (OR=9.7, p=0.029)
and heart rate > 160 beats/min (OR=7.9, p=0.019).

DISCUSSION

Clinical and paraclinical features

The general characteristics of the study subjects were
similar to those of Tran Thi Bich Huyen, 54% boys,
and 46% girls, 58% vaginal birth [6]. However, the pre-
term birth rate (8%) is much lower than ours. Regard-
ing the risk factors in the obstetric history, the results
showed that the main risk factors including unex-
plained preterm birth <35 weeks and premature rup-
ture of membranes before 37 weeks were the two most
common risk factors.

Do Ho Tinh Tam noted that the time of rupture of
membranes is >18 hours (27.5%) and the mother's fe-
ver 38°C (22.1%) is the two main common risk factors,
the lowest is chorioamnionitis (1.5 %) and urinary tract
infections during pregnancy (3.8%) [7]. In our study,
urinary tract infection during pregnancy (11.5%) and
maternal fever (7.6%) were similar to Tran Quoc Viet
[8]. Comparing the secondary risk factors, Do Ho Tinh
Tam recorded abnormal fetal heart rate or unex-
plained fetal asphyxia/failure in only 8.4%, lower than
us, premature rupture of membranes >12 hours, but
<18 hours (13.7%) and dirty amniotic fluid or meconi-
um (13.7%), similar to ours [7].

Studying 131 cases, we found that the clinical signs
were different, most of them showed from 1 to many
clinical signs, some cases had all the signs. According
to the results in Table 3, the most common clinical
signs were gastrointestinal symptoms, namely poor
feeding/ abstinence (52.7%). Compared with other
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authors in the world and in Vietnam about signs of
poor breading/stopping, we find that the rate is al-
ways high, Mhada (62.4%) [9], Vo Huu Duc, and Ta
Van Tram (87.50%) [10].

In addition, the clinical features of early neonatal
infection are diverse, the prevalence of signs varies
depending on the characteristics of the subjects as
well as the study area. According to Tran Thi Bich
Huyen, common clinical signs are jaundice before 24
hours (32%), poor feeding, regurgitation (18%) and
up to 48% of cases have no symptoms [6].

Rapid breathing is the earliest symptom of respirato-
ry symptoms when a child has pneumonia. Do Ho
Tinh Tam, rapid breathing accounted for 42%, espe-
cially this study also showed that the rate of fever
was 12.2% and hypothermia was 3.1% [7], similar to
ours. Besides, our study recorded some neurological
symptoms such as convulsions (2.3%), fontanelles
(4.6%), similar to Mhada, convulsions (3.0%). and a
bulging fontanelle (10%) [9].

Research results in only 4.6% cases with white blood
cell count decreased and increased 7.6%. Tran Thi
Bich Huyen also had only 2% of cases with a de-
crease in white blood cell count and an increase of
10% [6]. In addition, platelet counts are also sugges-
tive of early neonatal infection, but not always with a
high rate of variation.

Similar to us, Do Ho Tinh Tam recorded a 13% de-
crease in platelets and no cases of thrombocytosis [7].
CRP value reflects infection in the early stage, in our
study, CRP >10 mg/I accounted for 14.5%, similar to
Tran Thi Bich Huyen, CRP >10-20 has a rate of 18 %
[6]. Blood culture is the gold standard for diagnosing
neonatal sepsis, with similar positive blood cultures
for Kalathia (17.8%) [11].

Treatment results

The study results showed that the median treatment
day was 13 days, the number of days in the positive
blood culture group (16.5 days) was higher than the
negative blood culture group (p<0.05). Vo Huu Duc
and Ta Van Tram, treatment time for early neonatal
infections from 4-14 days had the highest rate
(68.3%) [10], Trinh Thu Dung averaged 12.45 days
[12], Jajoo average is 17.4 days [13]. The mortality rate
in our study is similar to Vo Huu Duc (15.58%) [3].

Through univariate analysis, there are many factors
significantly related to mortality, however, after
multivariable logistic regression analysis, there are
only two factors that are independently associated
with mortality, namely poor feeding/abortion. and
heart rate 2160 times/minute (p < 0.05). In Tareen's
study, poor feeding was one of the risk factors for
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mortality (OR=7,807, p<0.001) [14]. Do Ho Tinh Tam
results in premature birth, pale yellow skin, purple
lips, rapid breathing, and poor flexibility are factors
that are independently associated with poor treat-
ment response through multivariate analysis
(p<0.05) [7].

With the above results, it can be seen that in addition
to the diversity of clinical manifestations, the risk
factors for mortality in the setting of early neonatal
sepsis are also different. Therefore, it is necessary to
closely monitor children with these manifestations
in order to make timely adjustments during care and
treatment, to limit neonatal mortality.

REFERENCE

1.  WHO (2020), Newborns: improving survival and well
-being, accessed 2 December 2020

https://www.who.int/news-room/fact-sheets/
detail/

newborns-reducing-mortality.

1. World Health Organization (2015), Neonatal Health,
http://www.wpro.who.int/vietnam/topics/
newborn_health/factsheet/vi/.

2. V6 Hitu Birc (2015), Models of morbidity, mortality
and causes of hospitalization of newborns at Tien
Giang Central General Hospital in 2013-2014”, HCMC
Medicine, 19(3): 36-42.

3. Agence Nationale d"Accréditation et d’Evaluation en
Santé (ANAES) (2002), Diagnostic et traitement
curatif de I'infection bactérienne précoce du nouveau-
né, Recommandations pour la pratique clinique: 4-6.

4. Blasco V. (2017), Etude descriptive des infections
bacteriennes neonatales precoce dans une maternite
niveaux III avec evalution des pratiques de soins,
Universite Toulouse III - Faculte de Medecine.

5. Tran Thi Bich Huyen (2013), "The situation of early
neonatal infections at the University Hospital of
Medicine and Pharmacy 2", City Medicine. HCM, 17
(4): 93-97.

6. Do Ho Tinh Tam (2016), Research on clinical
characteristics, laboratory tests and results of
treatment of early neonatal infections in Pediatrics
Department, Hue University of Medicine and
Pharmacy, Master of Medicine Thesis, University of
Medicine and Pharmacy Hue.

32 VOLUME 12 - ISSUE 37

CONCLUSION

Clinical and laboratory symptoms in early neonatal
sepsis are diverse, easy to confuse and miss, leading
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