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Abstract
Background: The main purpose of our study was to determine the predictors of the complications of
neonatal sepsis.

Methods: This was a retrospective cohort study conducted in neonatal intensive care unit between June
2016 to February 2020. Neonates with late-onset sepsis (Age > 3 days old) were enrolled in this study.
According to whether merged complication after sepsis, children were divided into complication group
and non-complication group. The demographic data, perinatal conditions, blood cell count analysis,
blood culture, hypoproteinemia within 1 week after the onset and treatment measures were compared.

Results: A total of 87 infants with late-onset sepsis were enrolled in this study. (1) Signi�cant differences
were observed between the complication and non-complication group with regard to hemoglobin
concentration (HC), decrease of HC, hypoproteinemia and red blood cell transfusion (P < 0.05). (2) Further
comparison found that children with sepsis who had moderate and more severe anemia at the time of
onset were more likely to have complications than those with mild or no anemia. (3) The results of
binomial stepwise logistic regression suggested that signi�cant decrease of HC (OR = 1.113, P = 0.000 <
0.05) and hypoproteinemia (OR = 3.953, P = 0.012 < 0.05) were  independent risk factors for complication
in infants with sepsis. (4) A receiver operating characteristic analysis showed that the AUC was 0.807 for
decrease of HC.

Conclusions: Signi�cant decrease of HC and hypoproteinemia were independent risk factors for
complication and may predict the occurrence of complication in infants with late-onset sepsis in the early
stage.

1. Background
Neonatal sepsis is one of the most common infectious diseases in newborns with high morbidity and
mortality, and remains as the third major cause of neonatal death, especially in developing countries[1-2].
Sepsis can cause many diseases, such as septic shock, neonatal necrotizing enterocolitis, meningitis,
osteomyelitis, etc[3]. The occurrence of these diseases not only increases the mortality of newborns, and
also cause short-term and long-term sequelae, such as intestinal stenosis, short bowel syndrome,
neurological and skeletal system sequelae, etc[4-6], Seriously affect the quality of newborns’s life.
Therefore, exploring the predictors of complications of neonatal sepsis will help to take targeted
prevention measures to reduce the incidence of complications and mortality. Up to now, there are many
studies on the severity and prognosis of sepsis all over the world, but very few studies on the predictors
of complications of neonatal sepsis, especially quantitative indicators. Hence, we hope that through this
study, we can obtain quantitative indicators which are easy to obtain in clinical practice to predict the
occurrence of complications, with a view to reducing the incidence of complications, and provide new
clues for optimizing the treatment strategy in the early clinical stage.
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2. Methods
2.1 Study subjects

This was a retrospective cohort study conducted in neonatal intensive care unit (NICU). Neonates with
late-onset sepsis (age > 3d) diagnosed by a neonatal specialist at the Southwest Hospital of the First
Hospital A�liated to Army Medical University, China between June 2016 to February 2020. According to
whether merged complications after sepsis, infants were divided into complication and non-
complications group. Exclude: (1) Intrauterine infection leads to early-onset sepsis (Age ≤ 3d), meconium
aspiration syndrome; (2) Those with genetic metabolic diseases and congenital deformity; (3) Anemia
caused by intracranial hemorrhage, gastrointestinal hemorrhage, pulmonary hemorrhage, etc; (4)
Incomplete case data.

2.2 Clinical de�nitions

The diagnostic criteria for sepsis refer to the Guidelines for the Diagnosis and Treatment of Neonatal
Sepsis (2003) revised by the Chinese Medical Association[7]. Diagnostic criteria for sepsis: infants have
fever or low body temperature, less crying, poor response and feeding and other clinical manifestations.
At the same time, blood culture or sterile body cavity cultured pathogenic bacteria. Or have the above
clinical manifestations and have at least the following two: �Blood cell count analysis: the white blood
cell (WBC) count < 5 × 109/L, or increased (when the age ≤ 3d, WBC > 25 × 109/L; the age > 3d, WBC > 20
× 109/L); �Cell classi�cation: immature neutrophils / total neutrophils (I/T) ≥ 0.16; �Platelet count (PLT) <
100 × 109/L; �C-reactive protein (CRP) ≥ 8 mg/L. Complications caused by sepsis include septic shock,
neonatal necrotizing enterocolitis (NEC), meningitis, osteomyelitis, Diffuse intravascular coagulation, etc.
For the diagnosis of complications, refer to the fourth edition of Practical Neonatology [3]. Hemoglobin
concentration (HC) in the neonatal period < 145 g/L is anemia, 144 - 120 g/L is mild, - 90 g/L is moderate,
- 60g/L is severe, and < 60 g/L is extremely severe[8] . Diagnostic criteria for hypoproteinemia: serum
albumin (Alb) < 25g/L[9] .

2.3 Data collection

Demographic data were obtained from the electronic medical records and included mother's prenatal
condition, such as whether there was premature rupture of membranes, amniotic �uid meconium
pollution, maternal hypertension and diabetes, etc. At the same time, the information of children, such as
gender, gestational age, birth weight, age of onset, comorbidities, blood cell count analysis, blood culture,
albumin within 1 week after the onset and treatment measures (after the occurrence of sepsis and before
the occurrence of complications) was also recorded. When patients �rst showed the symptoms of sepsis
(such as fever, poor response and feeding), the blood samples collected for the �rst time would be
examined. Laboratory parameters such as WBC, PLT, HC, the decrease of HC, blood culture and albumin
were measured. The decrease of HC was the result of comparing the most recent HC before sepsis with
HC at the time of sepsis.
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2.4 Statistical analysis

SPSS 20.0 was used for statistical analysis. The measurement data was expressed as mean ± standard
deviation (x ± s), Categorical variables were presented as absolute number and percentage, and were
compared using Chi-square test and Fisher’s Exact test. Multivariate logistic regression analysis was used
to assess the risk factors of complication in neonatal sepsis. The sensitivity and specifcity were
compared by analyzing the area under the ROC curve. P < 0.05 was considered signi�cant. In the upper
right corner of P value: ‘§’ is the representative of Fisher’s Exact test.

3. Results
3.1 Baseline characteristics

Total 87 children with sepsis were included, 56 in the non-complication group and 31 in the complication
group, including 14 cases of NEC, 6 of septic shock, 8 of meningitis, 2 of osteomyelitis, and 1 of DIC.
Demographic characteristics of the two groups were presented in Table 1, including their gender,
gestational age, birth weight, age of onset, perinatal situation, comorbidities, et al. The table showed that
there were no signifcant differences were observed regarding these data among the complication group
and non-complication group�P > 0.05).

3.2 signi�cant differences in HC, decrease of HC, hypoproteinemia and red blood cell transfusion

Signi�cant differences were observed between the complication and non-complication group with regard
to HC, decrease of HC, hypoproteinemia within 1 week after the onset and red blood cell transfusion (P <
0.05). No signi�cant difference in WBC, PLT, HC, blood culture and mechanical ventilation was observed
among the two groups (P > 0.05, Table 2). Further analysis of the impact of different degrees of anemia
on the incidence of complication suggested that children with moderate or more severe anemia were
more likely to had complications than those with mild or no anemia (P < 0.05, Table 3).

3.3 Signi�cant decrease of HC and hypoproteinemia were independent risk factors for complication in
infants with sepsis

Binomial stepwise logistic regression was used with whether complication occurred as the dependent
variable, and the above statistically signi�cant indicators, including HC, decrease of HC, hypoproteinemia
and red blood cell transfusion were used as independent variables to test whether each factor had a
signi�cant effect on complication. The results suggested that signi�cant decrease of HC (OR = 1.113, P =
0.000 < 0.05) and hypoproteinemia (OR = 3.953, P = 0.012 < 0.05) were independent risk factors for
complication in infants with sepsis. (Table 4).

3.4 The high predictive value of decrease of HC for complication in infants with sepsis

The receiver operating characteristic (ROC) analysis of sepsis showed that area under the curve (AUC)
was 0.807, suggesting that decrease of HC may predict the occurrence of complication in infants with
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sepsis (Table 5, Figure 1).

4. Discussion
The neonatal immune system is immature, highly susceptible to many microorganisms and prone to
sepsis, especially premature infants and low birth weight infants. Long-term use of invasive procedures
and intravenous nutrition increase the incidence of sepsis. Due to the low immunity and weak resistance
of the newborn, sepsis often develops rapidly from subclinical symptoms to severe systemic infection
symptoms, causing damage to systemic organs and the occurrence of diseases, such as NEC, meningitis,
septic shock, DIC, etc, making sepsis become an important cause of neonatal death[10]. Therefore, it is
great signi�cance to analyze the speci�c risk factors of complications and death of sepsis, taking active
control measures to reduce the incidence of complications and mortality. Our study found that there was
signi�cant difference in HC, decrease of HC, hypoproteinemia within 1 week after the onset and red blood
cell transfusion between the complication group and non-complication group. Further logistic regression
showed that signi�cant decrease of HC and hypoproteinemia were independent risk factors for
complication in infants with sepsis.

4.1 The effect of anemia and decrease of HC on the complications and prognosis of children with sepsis

Sepsis is often accompanied by anemia or a decrease in hemoglobin concentration. Many causes can
lead anemia, such as iatrogenic blood loss, reduced serum iron levels, shortened red blood cell life and
increased destruction, etc. In addition, vascular endothelial glycocalyx shedding and intravenous �uid
administration lead to blood thinning[11-13], which is also manifested by a decrease in HC, causing
thinning ‘anemia’. But in the early stage of sepsis, the decrease of HC is mostly caused by increased
destruction of red blood cells and damage to the glycocalyx layer. In severe infection, a large number of
in�ammatory factors are released, on the one hand, directly destroying red blood cells, causing a
decrease in HC. On the other hand, a large number of in�ammatory factors destroy the glycocalyx layer of
the vascular endothelium, causing dilution anemia. Therefore, we speculate that the decrease of HC may
re�ect the level of in�ammation in the body, the more obvious the decrease in HC, the more severe the
in�ammation. After the occurrence of sepsis, the body may have microcirculation disturbances, leading
to tissue ischemia and hypoxia. When severe infection occurs, a large amount of in�ammatory factors
are secreted in the body, which leads to true anemia or dilute ‘anemia’ through various mechanisms. The
signi�cantly reduced HC further causes ischemia and hypoxia, and redistribution of blood in the body,
causing or aggravating the microcirculation disorder. Eventually, sepsis and signi�cantly reduced HC
complement each other and cause adverse effects on tissue organs. Studies have shown that anemia is
a high-risk factor of NEC [14-18], and the incidence of NEC in children with moderate or above anemia is
higher than that without anemia or mild anemia [19]. Jung SM [20] found that low hemoglobin levels ( < 9.0
g/dL) were observed in approximately 20% of patients with septic shock, and the severity of decrease in
these levels correlated with mortality, the lower the HC, the higher the mortality rate. Loftus TJ [21] found
that reducing anemia may improve the prognosis of sepsis patients. This study found that the incidence
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of complications in children with sepsis was closely related to the severity of anemia and the degree of
HC reduction at the onset. Moderate or above anemia and signi�cantly reduced HC are more likely to
have complications. At the same time, this study found that after the occurrence of sepsis and before the
occurrence of complications, the transfusion of red blood cells may increase the incidence of
complications. Many studies have also shown that the transfusion of red blood cells can lead to the
occurrence of NEC [22-23] , and increase the chance of surgery in children with NEC and reduce the survival
rate [24]. A foreign study on blood transfusion after sepsis in children showed that after sepsis-related
anemia, compared to the restrictive strategy group, there had a signi�cantly higher incidence of acute
respiratory distress syndrome and acute lung injury in the liberal transfusion group. Moreover, mortality
was signi�cantly higher, and liberal transfusion might be associated with a worse outcome [25] . In
addition, other studies found that the transfusion of red blood cells may increase the mortality of
critically ill patients [26-27] . It should be pointed out that the anemia associated with sepsis is not all true
anemia, and sometimes it may be caused by blood dilution related to �uid load [28-29]. Therefore, after the
occurrence of sepsis, even if the HC is reduced, it is necessary to strictly grasp the blood transfusion
pointer and carefully infuse red blood cells.

Further logistic regression showed that decrease of HC was an independent predictors for complication in
infants with sepsis. By comparing the ROC curves of the decrease of HC�the results showed that the AUC
was 0.807 for the decrease of HC, which suggests that decrease of HC (cut-off value: 14.5) may predicted
the occurrence of complication in infants with sepsis.

4.2 The effect of hypoproteinemia on the complications and prognosis of children with sepsis

This study found that the incidence of hypoproteinemia in the complication group was signi�cantly
higher than that in the non-complication group. Logistic regression showed that hypoproteinemia was an
independent risk factor for complication in infants with sepsis. Hypoproteinemia is a common
complication of sepsis and albumin can be reduced by about 10–15 g/L within 1 week after sepsis. After
infection, a large number of in�ammatory mediators such as interleukin - 1 (IL - 1), IL - 6 and tumor
necrosis factor - α (TNF - α) are released, which can inhibit albumin synthesis. In addition, when the
children have sepsis, the body will have fever, stress and in�ammation. These symptoms will accelerate
metabolism, a large amount of albumin in the body quickly synthesizes acute-phase protein, causing the
albumin level to drop [30]. At the same time, increased permeability and destruction of vascular
endothelial integrity can also lead to hypoalbuminemia [9]. Hypoproteinemia can cause the plasma
colloid osmotic pressure to drop and a large amount of �uid remains in the tissue gap, which reduces the
effective blood volume of the body and causes damage to multiple organ functions. In addition, albumin
can clear free radicals in the body and inhibit the production of oxygen free radicals by multinuclear cells.
But when sepsis occurs, a large number of in�ammatory factors are secreted, leading to proin�ammatory
and anti-in�ammatory imbalances in the body, the activity of free radicals is out of control, and a large
number of free radicals are produced. The occurrence of hypoalbuminemia leads to a weakening of the
body's ability to scavenge free radicals and promote the development of sepsis. Therefore, it is necessary
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to pay attention to children with hypoalbuminemia after the occurrence of infection. For those with sepsis
complicated with hypoalbuminemia, the hypoalbuminemia should be actively corrected to reduce the
incidence of complications.

This study has some limitations. This study investigated the relationship between complications among
infants with late-onset sepsis and decrease of HC and hypoalbuminemia. The incidence of complications
in infants with sepsis in our hospital is not high, so the sample size of the complication group is small,
conclusions must be further validated with larger sample sizes. In addition, the retrospective nature of the
study is a limitation, as only blood cell count analysis and blood culture at the initial stage of the disease
were counted, and the results of other onset times were not recorded. Finally, we only report on the
situation in a developing country. Our results may not correlate with those of other countries on the
grounds of racial differences, as well as different healthcare systems and medical technologies.

Conclusion
A careful analysis of the decrease of HC and hypoproteinemia within 1 week after sepsis, which is easily
accessible and affordable, represents a valuable tool to predict the occurrence of complication in infants
with late-onset sepsis in the early stage.

Declarations
Ethical statement

This study was approved by the Ethics Committee of the First Hospital A�liated of Army Medical
University (Chongqing, China. KY2020065). All methods were performed in accordance with the relevant
guidelines and regulations.

Consent for publication

The informed consent for participation in the study was obtained from legal guardians.

Availability of data and materials

The data analysed during the current study are available from the corresponding author on reasonable
request.

Competing interests

The authors have no con�icts of interest to declare.

Funding

No funding has been received.



Page 8/12

Authors' contributions

W.L conceived and designed this study and revised the manuscripts. N.C, W.T.F, M.T collected the
samples. N.C analyzed the data and was a major contributor in writing the manuscript. All authors read
and approved the �nal manuscript.

Acknowledgements

We would like to thank infants and their families who have kindly given the permission for us to conduct
this study.

Acknowledge

We are grateful to the babies and staff who took part in the work.

Con�icts of interest

The authors have no con�icts of interest to declare.

References
1. Shane AL, Sánchez PJ, Stoll BJ. Neonatal sepsis. Lancet. 2017; 390: 1770-1780.

2. Zea-Vera A, Ochoa TJ. Challenges in the diagnosis and management of neonatal sepsis. J Trop
Pediatr. 2015; 61: 1-13.

3. Shao XM, Ye HM, Qiu XS. Practical neonatology. 4th ed. BEI JING: People's Medical Publishing
House; 2011; 340-344, 568-572, 477-482, 347-350, 642-646.

4. Neu J, Pammi M. Pathogenesis of NEC: Impact of an altered intestinal microbiome. Semin Perinatol.
2017; 41: 29-35.

5. Frost BL, Modi BP, Jaksic T, Caplan MS. New Medical and Surgical Insights Into Neonatal Necrotizing
Enterocolitis: A Review. JAMA Pediatr. 2017; 171: 83-88.

�. Wadhawan R, Oh W, Hintz SR, et al. Neurodevelopmental outcomes of extremely low birth weight
infants with spontaneous intestinal perforation or surgical necrotizing enterocolitis. J Perinatol.
2014; 34: 64-70.

7. Neonatal Group, Pediatrics Branch, Chinese Medical Association, Editorial Committee of Chinese
Pediatric Journal of Chinese Medical Association. Newborn sepsis diagnosis and treatment plan.
Zhong hua Er Ke Za Zhi. 2003; 41: 897-899.

�. Wang WP. Pediatrics. Eighth Edition. BEI JING : People's Medical Publishing House. 2013; 351-352.

9. Gatta A, Verardo A, Bolognesi M. Hypoalbuminemia. Intern Emerg Med. 2012; 7 Suppl 3: S193-199.

10. Reyes A. Ending the culture of culture-negative sepsis in the neonatal ICU. Rev Chilena Infectol. 2018;
35: 216-217.

https://www.ncbi.nlm.nih.gov/pubmed/?term=Wadhawan%20R%5bAuthor%5d&cauthor=true&cauthor_uid=24135709
https://www.ncbi.nlm.nih.gov/pubmed/?term=Oh%20W%5bAuthor%5d&cauthor=true&cauthor_uid=24135709
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hintz%20SR%5bAuthor%5d&cauthor=true&cauthor_uid=24135709
http://pubmed.cn/search?q=%27Revista%20chilena%20de%20infectologia%20:%20organo%20oficial%20de%20la%20Sociedad%20Chilena%20de%20Infectologia%27%5bjournal%5d


Page 9/12

11. Steppan J, Hofer S, Funke B, et al. Sepsis and major abdominal surgery lead to �aking of the
endothelial glycocalix. J Surg Res. 2011; 165: 136–141.

12. Marechal X, Favory R, Joulin O, et al. Endothelial glycocalyx damage during endotoxemia coincides
with microcirculatory dysfunction and vascular oxidative stress. Shock. 2008; 29: 572–576.

13. Geertje Jansma, Fellery de Lange, W Peter Kingma, et al. ‘Sepsis-related anemia’ is absent at hospital
presentation; a retrospective cohort analysis. BMC Anesthesiology. 2015; 15:55.

14. Song R, Subbarao GC, Maheshwari A. Haematological abnormalities in neonatal necrotizing
enterocolitis. J Matern Fetal Neonatal Med. 2012; 25 Suppl 4:22-25.

15. Al Tawil K, Sumaily H, Ahmed IA, et al. Risk factors, characteristics and outcomes of necrotizing
enterocolitis in late preterm and term infants. J Neonatal Perinatal Med. 2013; 6: 125-130.

1�. La Gamma EF, Blau J. Transfusion-related acute gut injury: feeding, �ora, �ow, and barrier defense.
Semin Perinatol. 2012; 36: 294-305.

17. Amin SC, Remon JI, Subbarao GC, Maheshwari A. Association between red cell transfusions and
necrotizing enterocolitis. J Matern Fetal Neonatal Med. 2012; 25 Suppl 5: 85-89.

1�. Patel RM, Knezevic A, Shenvi N, et al. Association of red blood cell transfusion,anemia, and
necrotizing enterocolitis in very low-birth-weight infants. JAMA. 2016; 315: 889–897.

19. An Yao. Study on risk factors of neonatal sepsis complicated with necrotizing enterocolitis.
Chongqing: Chongqing Medical University, 2018.

20. Jung SM, Kim YJ, Ryoo SM, Kim WY. Relationship between low hemoglobin levels and  mortality 
in patients with septic shock. Acute Crit Care. 2019; 34:141-147.

21. Loftus TJ, Mira JC, Stortz JA, et al. Persistent in�ammation and anemia among critically ill septic
patients. J Trauma Acute Care Surg. 2019; 86: 260–267.

22. 22. Justinas Teišerskas, Rūta Bartašienė, Rasa Tamelienė. Associations between Red Blood Cell
Transfusions and Necrotizing Enterocolitis in Very Low Birth Weight Infants: Ten-Year Data of a
Tertiary Neonatal Unit. Medicina (Kaunas). 2019; 55: 16. 

23. 23. Kellie E. Cunningham, Frances Okolo, Robyn Baker, Mollen KP, Good M. Red Blood Cell
Transfusion in Red Blood Cell Transfusion in Premature Infants Leads to Worse Necrotizing
Enterocolitis Outcomes. J Surg Res. 2017; 213: 158–165.

24. 24. Sayari AJ, Tashiro J, Sola JE, Perez EA. Blood transfusions, increased rates of surgical NEC, and
lower survival: a propensity score-matched analysis. J Pediatr Surg.2016; 51:927-931.

25. 25. Elshinawy M, Kamal M, Nazir H. Sepsis-related anemia in a pediatric intensive care unit:
transfusion‐associated Transfusion.2020; 60 Suppl 1:S4-S9.

2�. 26. Chacko J, Brar G. Red Blood Cell Transfusion Thresholds in Critically Ill Patients. Indian J Crit
Care Med.2019; 23 Suppl 3: S181-S184.

27. 27. Cable CA, Razavi SA, Roback JD, Murphy DJ. RBC Transfusion Strategies in the ICU: A Concise
Review. Crit Care Med.2019; 47: 1637-1644.

https://www.ncbi.nlm.nih.gov/pubmed/?term=Maheshwari%20A%5bAuthor%5d&cauthor=true&cauthor_uid=23025777
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6359099/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mollen%20KP%5bAuthor%5d&cauthor=true&cauthor_uid=28601308
https://www.ncbi.nlm.nih.gov/pubmed/?term=Good%20M%5bAuthor%5d&cauthor=true&cauthor_uid=28601308
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5467453/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sayari%20AJ%5bAuthor%5d&cauthor=true&cauthor_uid=26995520
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tashiro%20J%5bAuthor%5d&cauthor=true&cauthor_uid=26995520
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sola%20JE%5bAuthor%5d&cauthor=true&cauthor_uid=26995520
https://www.ncbi.nlm.nih.gov/pubmed/?term=Perez%20EA%5bAuthor%5d&cauthor=true&cauthor_uid=26995520
https://www.ncbi.nlm.nih.gov/pubmed/26995520
https://www.ncbi.nlm.nih.gov/pubmed/?term=Elshinawy%20M%5bAuthor%5d&cauthor=true&cauthor_uid=32134129
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kamal%20M%5bAuthor%5d&cauthor=true&cauthor_uid=32134129
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nazir%20H%5bAuthor%5d&cauthor=true&cauthor_uid=32134129
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sepsis%E2%80%90related+anemia+in+a+pediatric+intensive+care+unit:+transfusion%E2%80%90associated+outcomes
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chacko%20J%5bAuthor%5d&cauthor=true&cauthor_uid=31656374
https://www.ncbi.nlm.nih.gov/pubmed/?term=Brar%20G%5bAuthor%5d&cauthor=true&cauthor_uid=31656374
https://www.ncbi.nlm.nih.gov/pubmed/31656374
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cable%20CA%5bAuthor%5d&cauthor=true&cauthor_uid=31449062
https://www.ncbi.nlm.nih.gov/pubmed/?term=Razavi%20SA%5bAuthor%5d&cauthor=true&cauthor_uid=31449062
https://www.ncbi.nlm.nih.gov/pubmed/?term=Roback%20JD%5bAuthor%5d&cauthor=true&cauthor_uid=31449062
https://www.ncbi.nlm.nih.gov/pubmed/?term=Murphy%20DJ%5bAuthor%5d&cauthor=true&cauthor_uid=31449062
https://www.ncbi.nlm.nih.gov/pubmed/31449062


Page 10/12

2�. 28. Jansma G, de Lange F, Kingma WP, et al. ‘Sepsis-related anemia’ is absent at hospital
presentation:a retrospective cohort analysis. BMC Anesthesiol. 2015; 15:55.

29. 29.Weiss G, Ganz T, Goodnough LT. Anemia of in�ammation. Blood. 2019; 133: 40–50.

30. Yang CY, Li BY, Xu P. Predictive Value of Serum Albumin Level in The Prognosis of Infection in Late
Preterm Infants. Chinese Journal of Neonatology. 2015; 30: 196-199.

Tables
Table 1

The baseline clinical characteristics of the complication and non-complication group

  Complication (n = 
31)

Non-Complication (n = 
56)

P

Gender(Male,n%) 13(41.9%) 31(55.4%) 0.230

Gestational Age (Week) 31.96 ± 2.79 32.67 ± 3.39 0.325

Birth Weight(g) 1659.19 ± 562.10 1753.57 ± 647.40 0.497

Age of Onset(d) 18.61 ± 11.33 19.09 ± 9.80 0.838

Breasteeding(n%) 25(80.6%) 49(87.5%) 0.531§

Cesarean section(n%) 19(61.3%) 39(69.6%) 0.429

PROM > 18h(n%) 5(16.1%) 11(19.6%) 0.685

Meconium pollution of amniotic
�uid(n%)

1(3.2%) 2(3.6%) 1.000§

Pregnancy hypertension(n%) 5(16.1%) 14(25.0%) 0.337

Maternal diabetes(n%) 3(9.7%) 11(19.6%) 0.361§

Asphyxia(n%) 2(6.5%) 4(7.1%) 1.000§

Small for gestational age(n%) 7(22.6%) 21(37.5%) 0.153

NRDS(n%) 11(35.5%) 13(23.2%) 0.220

Apnea(n%) 7(22.6) 12(21.4%) 0.901

Pulmonary hemorrhage(n%) 3(9.7%) 5(8.9%) 1.000§

PROM > 18 h indicates Premature rupture of membranes> 18 hours, NRDS indicates neonatal
respiratory distress syndrome. Measurement presented as mean ± SD. Categorical variables were
presented as absolute number and percentage, and were compared using Chi-square test and Fisher’s
Exact test. P < 0.05 was considered signi�cant. In the upper right corner of P value: ‘§’ is the
representative of Fisher’s Exact test.

https://www.ncbi.nlm.nih.gov/pubmed/?term=Kingma%20WP%5bAuthor%5d&cauthor=true&cauthor_uid=25947889
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sepsis-related+anemia%E2%80%99+is+absent+at+hospital+presentation;+a+retrospective+cohort+analysis
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Table 2
Comparison of laboratory indicators and treatment measures between the two groups

  Complication (n = 31) Non-Complication (n = 56) P

WBC (× 109/L) 9.76 ± 5.91 11.32 ± 8.96 0.387

PLT (× 109/L) 187.65 ± 104.20 202.77 ± 137.53 0.596

HC(g/L) 111.74 ± 11.59 123.71 ± 21.65 0.001

Decrease of HC(g/L) 17.87 ± 15.80 9.71 ± 10.37 0.013

Blood culture (positive,n%) 13(41.9%) 25(44.6%) 0.807

Hypoproteinemia(n%) 20(64.5%) 14(21.5%) 0.000

Mechanical ventilation(n%) 10(32.3%) 12(21.4%) 0.266

Red blood bell infusion(n%) 17(54.8%) 16(28.6%) 0.016

WBC indicates white blood cell, PLT indicates Platelets and HC indicates hemoglobin concentration.
Measurement presented as mean ± SD. Categorical variables were presented as absolute number and
percentage, and were compared using Chi-square test and Fisher’s Exact test. P < 0.05 was considered
signi�cant.

Table 3
Comparison of the severity of anemia between the two groups

  Complication (n = 
31)

Non-Complication (n = 
56)

P

No Anemia or Mild Anemia (n%) 7(22.6%) 30(53.6%)  

Moderate or Above Degree Anemia
(n%)

24(77.4%) 26(46.4%) 0.005

Table 4
Logistic regression analysis results

  b SE(b) Walds P OR 95% CI for OR

Decrease of HC 0.107 0.028 14.224 0.000 1.113 (1.053–1.176)

Hypoproteinemia 1.375 0.545 6.354 0.012 3.953 (1.358–11.510)

HC indicates Hemoglobin concentration.
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Figures

Figure 1

The ROC curve of decrease of HC for predicting complication in infants with sepsis.

Table 5
The ROC curve of the decrease of HC for predicting complication in sepsis

  Cut-off valueSensitivitySpeci�cityYouden index
Decrease of HC (g/L) AUC = 0.807 (0.703–0.912)14.5 0.81 0.73 0.54
  13.5 0.84 0.68 0.52
  16.5 0.71 0.80 0.51
  15.5 0.74 0.75 0.50
  17.5 0.65 0.84 0.49


