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Abstract 

Ne'Onlltal septicemia is a significant cause of morbidity and mortality in neonates mostly in 

"""'."".F, countries. Neonatal requires rapid and accurate diagnosis as well as 

treatment for the improved outcome .. So an effective, simple clinical prediction tool is 

for the treatment decision. OUf study was accomplished to analyze various 

parameters of sepsis and in combination to formulate a guideline for the 

neonatal sepsis. The study was done in the special care neonatal unit (SCANU) 

(Institute of child health) and (Shishu sasthya foundation) hospital, Mirpur 

over a period of one year commencing from July 2009 to May 2010. A total of 43 neonates 

were taken who were suspected of neonatal septicemia. Blood samples for culture were taken 

..... �-.. J before starting antibiotic therapy. Data on demographic characteristics mothers, 

and laboratory tests, results of blood cultures were collected. The results of the study 

Sfl()W€�Q that 53% patients were male and 43% patients were female. The ratio of male to 

leJrJlale was 1.15: L Out of 32 neonates 3 (9 %) had positive blood culture for Pseudomonas 

SDt"CU�S and Streptococcus species. Thus there were only 3 cases of proven sepsis. Out of 43 

Leucopenia (26 %), neutropenia (12%) neutrophilia (14%), leukocytosis (2%), and 

omt)OI:ytl)pema (12%) were observed in neonates with septicemia. Among 19 patients, 

test was positive in 7 (37%) cases. The result of the study showed that C RP test is the 

most significant parameters for diagnosis neonatal septicemia. So C RP test should be used 

diagnostic evaluation of the neonates with suspected sepsis as it is a very good 

test for the early detection of septicemia. 

IV 



CHAPTER 1 

Introduction 



1.1. Overview: 

Sepsis is one of the most common causes neonatal mortality. It is also one of the 

major causes neonatal deaths in developing countries. Sepsis related mortality is 

largely preventable with rational antimicrobial therapy and supportive 

care. 

infectious with neonatal have over the past 

Staphylococcus aureus and Escherichia coli (E. coli) were the most common 

bacterial infectious hazards for neonates during the 1 950s in the United States. Over 

ensuing decades, Group B Streptococcus (GBS) replaced S aureus as the most 

common gram-positive organism that caused early-onset sepsis. During the 1 990s, 

and E coli continued to be associated with neonatal infection; however, 

Staphylococcus epidermidis is now more frequently observed. 

Additional organisms, such as, Listeria monocytogenes. Chlamydia pneumoniae, 

injluenzae, Enterobacter aerogenes, and species of Bacteroides and Clostridium have 

been identified in neonatal 

sepsis may be according to the time onset of 

onset sec)Ucem (EOS) and late onset septicemia (LOS). GBS 

disease: 

gram-negative 

(predominantly coli) account for most cases of early-on 

;StalJln(/o(�OCICl account for 30 to 60% late-onset cases and are most frequently due 

to intravascular devices (particularly umbilical artery or vein catheters). coli is also 

becoming increasingly recognized as a significant cause late-onset sepsis, 

especially in very LBW infants. 

most common risk factors associated with early onset neonatal sepsis i nclude 

group B Streptococcus (GBS) colonization (especially if untreated during 

premature rupture membranes (PROM), preterm rupture membranes, 

UIUIlJ<;",U rupture membranes, prematurity, maternal urinary tract infection, and 

factors associated with or predisposing to onset neonatal sepsis include 

fever than 38°C, tract infection, poor prenatal care, 

maternal nutrition, socioeconomic status, recurrent abortion, maternal 



substance abuse, low birth weight, difficult delivery, birth asphyxia, meconium 

staining, and congenital anomalies. Risk factors implicated in neonatal sepsis reflect 

the stress and illness of the fetus at delivery, as well as the hazardous uterine 

environment surrounding the fetus before delivery. 

Late onset sepsis is associated with risk factors like prematurity, central venous 

catheterization (duration of > 1 0  d), nasal cannula or continuous positive airway 

pressure (CP AP) use, H2 blocker/proton pump inhibitor use and gastrointestinal tract 

pathology. 

Physical examination of the baby and the laboratory tests help to diagnose neonatal 

sepsis. The physical examination includes assessing the body temperature, heart rate, 

breathing, etc. The laboratory tests aim at finding out the bacteria/virus that has 

caused infection. Blood tests that are performed on the infant, consist of WBC count, 

platelet count, blood culture, etc. Chest X-rays and urine tests are performed, when 

infection due to bacteria is suspected. 

Neonatal sepsis should be treated at the earliest possible time because the immune 

system of an infant is not completely developed and the infection may be fatal. 

Antibiotics are recommended when diagnosis of neonatal sepsis is not yet confirmed. 

This can help prevent further complications. Further treatment depends on the result 

of the laboratory tests. In case of infections caused due to GBS and E. coli 

medications like ampicillin and gentamicin are given. These medications help in 

curing early-onset neonatal sepsis. Intravenous immune globulin replacement, 

granulocyte transfusion is the treatments given, if the infection is too severe. If the 

baby is given the proper treatment, it can recover soon from the infection. 

This study was accomplished on neonatal septicemia patients to evaluate the 

hematological parameters. The result of this study is consistent with the other studies 

regarding neonatal septicemia. This study will help to determine the most significant 

parameters in diagnosis of septicemia. 

2 



1.2. Introduction 

Of the estimated 1 30 million infants born each year worldwide, 14 million die in the 

first 28 days of life. Three-quarters of neonatal deaths occur in the first week, and 

more than one-quarter occur in the first 24 hours (World health report 2005). 

Neonatal deaths account for 40% of deaths under the age of 5 years worldwide. 

Therefore, efforts to achieve the UN Millennium Development Goal 4 of reducing 

childhood mortality by two-thirds by 20 1 5  are focused on reducing neonatal deaths in 

high-mortality countries (Loo S, 2002). 

Major causes of death among children under 5 years of age 
and neonates in the world, 2000-2003 

DlalllWHNI 
11', 

HIV�S 
J', 

_ .. 
. ', 

-.----

lleon ..... 
)1-. 

Undernutrition is an underlying cause of 

5396 of deaths among Children under 
five years of age. 

• AS.IIIVX ..... 2300 

Fig, 1,1: Major causes of death among children and neonates 

Major causes of neonatal mortality are diseases associated with preterm birth and low 

birth weight (LBW) and lethal congenital anomalies. Neonatal mortality is highest 

during the first 24 hr of life and accounts for 65% of all infant deaths (deaths before 1 

year of age). 

Perinatal mortality is influenced by prenatal, maternal, and fetal conditions and by 

circumstances surrounding delivery. Perinatal deaths are associated with intrauterine 

growth restrktion (IUGR); conditions that predispose the fetus to asphyxia, such as 

placental insufficiency; severe congenital malformations; and overwhelming early-

3 



onset neonatal infections. PostneonataI mortality refers to deaths between 28 days and 

I yr of life. HistoricaJJy, these infant deaths were due to causes outside the neonatal 

period, such as SIDS, infections (respiratory, enteric), and trauma. (Gotoff SP, 2002). 

Table 1.1. Major Causes of Perinatal and Neonatal Mortality (Gotoff SP, 2002). 

FETAL PRETERM FULLTERM 

Placental insufficiency Severe immaturity Congenital anomalies 

Intrauterine infection Respiratory distress Birth asphyxia, trauma 

syndrome 

Severe congenital Intraventricular Infection 

malformations (anomalies) hemorrhage 

Congenital anomalies Meconium aspiration 

pneumonia 

Umbilical cord accident Infection Persistent pulmonary 

Abruptio placentae Necrotizing enterocolitis hypertension (PPHN) 

Hydrops fetalis Bronchopulmonary 

dysplasia (BPD) 

Bangladesh has a neonatal death rate that is substantially high. The neonatal mortality 

rate was 53.5 per 1,000 live births. The originating causes of death were pre

maturityllow birth-weight (30%), difficult labour (16%), unhygienic birth practices 

(16%), others (4%), and unknown (34%). The direct causes were sepsis (32%), 

asphyxia (26%), tetanus (15%), respiratory distress (6%), others (6%), and unknown 

(14%). According to the prevailing causes of neonatal deaths, implementation of 

intervention programmes, often in the community, that do not depend on highly

technical training or sophisticated equipment should be implemented (Chowdhury 

M, 2005). 

Infections are the single largest cause of neonatal deaths globally. Neonatal sepsis is a 

bacterial infection is considered to be an important cause of neonatal mortality. 

Bacterial organisms causing neonatal sepsis may differ among countries. However, in 
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most developing countries, Gram-negative bacteria remain the major source of 

infection (Dawodu et aI., 2002). In addition, bacteria causing neonatal sepsis have 

developed increased drug resistance to commonly used antibiotics, making its 

management a challenge for both the public and private health sectors (Motara, et ai, 

2005). 

1.3. Neonatal sepsis 

'eonatal sepsis, sepsis neonatorum and neonatal septicemia are tenns that have been 

d to describe the systemic response to infection in newborn infants. There is little 

_ ement on the proper use of the tenns that is whether it should be restricted to 

terial infection, positive culture or severity of illness (GotofTSP, 2002). 

e application of the tenninology to septic newborns needs careful assessment (i.e., 

related reference values for blood pressure, heart rate, respiratory rate and 

ocyte count). Furthennore, the application of a staging system (including sepsis, 

ere sepsis, septic shock and multiple organ dysfunction syndromes) may not be 

approach to disease or risk stratification in the newborn (Chiesa C, 2004). 

C ruly, criteria for neonatal sepsis include documentation in a newborn infant with 

rious systemic illness in which non-infectious explanation for the abnonnal 

opb 'siological states is excluded or unlikely (GotofT SP, 2002). 

Definition of Neonatal sepsis 

N'elOWI1al sepsis, sepsis neonatorum and neonatal septicemia are tenns that have been 

describe the systemic response to infection in newborn infants. There is little 

�-"",p·nt on the proper use of the tenns that is whether it should be restricted to 

infection, positive culture or severity of illness (GotofT SP, 2002). 

ssificatioD of neonatal sepsis 

:'\C[.E;!uaJ sepsis can be divided into two main classes depending on the onset of 

�-::�;o:n:lS related to sepsis. 
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1.5.1. Early onset sepsis 

Early onset sepsis usually presents within the fITst 72 hours of life. In severe cases, the 

neonate may be symptomatic in utero (fetal tachycardia, poor beat to beat variabil ity) 

or within a few hours after birth. The source of infection is generally the maternal 

genital tract. Cl inically, neonates usually present with respiratory distress and 

pneumonia. Presence of some perinatal risk factors has been associated with an 

increased risk of early onset sepsis. Recommendations from developed countries 

suggest that presence of two risk factors should be considered an indication for 

starting antibiotics (Jeeva M, 2008). 

Fig. 1.2. Causes of neonatal septicemia (Joshi S, 2005). 

1.5.2. Late onset sepsis 

Late onset sepsis usually presents after 72 hours of age. The source of infection is 

either nosocomial or community-acquired and neonates usually present with 

septicemia, pneumonia or meningitis. Various factors that predispose to an increased 

risk of nosocomial sepsis include N1CU admissions, low birth weight, prcmaturity, 

invasive procedures, parenteral fluid therapy, ventilation and use of stock solutions. 

Factors that may increase risk of community-acquired late onset sepsis include poor 

hygiene, poor cord care, bottle-feeding and pre lacteal feeds. Breast-feeding, on the 

other hand, prevents infection in neonates (Jeeva M, 2008). 
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_tlogens most often implicated in neonatal sepsis in developing countries differ 

developed countries. Overall, negative organisms are more 

are mainly represented by Klebsiella, Escherichia coli, Pseudomonas, 

!::I8J!m()nclia. Of the Gram positive organisms, Staphylococcus aureus, coagulase 

staphylococci (CONS), Streptococcus pneumoniae, and Streptococcus 

are most commonly isolated. Group B streptococcus (GBS) is rare 

�"ell)Df:cl countries. most of the African incidence is low, with the 

",,+-.."' ...... ,1>1" rare. In South Africa. In Asia is also reported to 

is comparable to West. It is not known whether 

in pathogens across the reflecting an 

in some countries, or whether it reflects an epidemiological 

that most EOS die at before reaching the health 

they do not appear in the statistics. Neonatal surveillance in developed 

identifies GBS and E coli as the dominant EOS pathogens and 

pathogen followed by GBS and Staphylococcus aureus. 

�.��,��� is often more severe and case fatality rate is 

latter is usually by CONS, 

and mortality are low. developing this may not be 

some series, disease has a neonatal sepsis, and methicillin resistant 

(methicillin resistant Staph aureus (MRSA) are widespread Vancomycin is 

anlordabJe. The experience in western world suggests that this may 

'*Dge in future (Vergnano S, et ai, 2004). 

nC()tnatal sepsis is likely to result of infection by positive 

as Staphylococcus, and gram such as 

KlfWSlrell,(1, Enterobacter and Salmonella (Manandbar DS, 2003). A study 

"':h .. ",,,,U,,,. B. M. at Kanti Children Hospital, found predominance of 

in 60.5% cases with coli the commonest isolate 

2000). 
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In study at a tertiary-level pediatric in ....... <� Bangladesh, late-onset 

neolnatal septicemia was found to more common disease, in 

contrast to in which early-onset has more 

common. E.coli Klebsiella was most common organisms responsible 

in a care center in Most the gram negative 

were sensitive to gentamicin and 

(Chowdhury A, 2002). 

generation cephalosporins 

Risk factors for early Onset Neonatal Sepsis 

acquired neonatal bacterial infection usually manifests within the 

days of life and is also termed as early onset sepsis.. good history especially 

maternal history and elicitation risk factors are great importance in the 

assessment of individual baby and the need for empirical antibiotic therapy. Risk 

are additive and presence of more than two risk factors increases the risk of 

manifold. Most of the risk factors defined are from the west where group B 

stre:ptocQCCUS is the for onset (Dutts A, 2007). Some 

factors are discussed as follows. 

1. Prolonged rupture of membranes: 

membranes have ruptured prematurely before weeks' gestation, a longer 

period precedes vaginal delivery, increasing the likelihood that the infant will 

relationship between duration membrane rupture and neonatal 

is inversely relatcd to gestational Therefore, the more premature an 

the longer the delay between rupture of membranes and delivery, and the 

likelihood neonatal (Ann L, 2010). 

of sepsis in newborns born to 

24 hours has been reported to 

1 to 0.5 percent (Dutts A, 2007). 

with rupture of for more 

I percent compared to a baseline incidence of 

study by Scaward et al found that more than 6 vaginal digital examinations, which 

occur as part of the evaluation for PROM, were associated with neonatal 

even when considered separately from the presence of 
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horioamnionitis.There was a three-fold increase in the incidence of sepsis when 

membranes ruptured for 24 hours prior to delivery (Basavaraj M ,2002). 

1. 7.2. Chorioamnionitis 

It clinically manifests with maternal fever, abdominal tenderness, increased WBC 

count and erythrocyte sedimentation rate , and premature rupture of the membranes 

>48 hours before delivery,foul smelling or purulent amniotic fluid and fetal 

tachycardia or silent where in there is histologic evidence of inflammation, but no 

symptoms or signs. Chorioamnionitis increases the risk of sepsis by 2 to 3 times. If 

PROM is associated with chorioamnionitis, the risk of sepsis increases by four-fold 

(Du tta A, 2007). 

1.7.3 Maternal GBS status 

• The most common etiology of neonatal bacterial sepsis is GBS. Nine 

serotypes exist, and each is related to the polysaccharide capsule of the 

organism. Types I, II, and III are commonly associated with neonatal GBS 

infection. The type III strain has been shown to be most highly associated with 

CNS involvement in early-onset infection. 

• The GBS organism colonizes the maternal GI tract and birth canal. 

Approximately 30% of women have asymptomatic GBS colonization during 

pregnancy. GBS is responsible for approximately 50,000 maternal infections 

per year in women, but only 2 neonates per 1000 live births are infected. 

Women with heavy GBS colonization and culture results that arc chronically 

positive for GBS have the highest risk of perinatal transmission. Also, heavy 

colonization at 23-26 weeks of gestation is associated with prematurity and 

low birth weight. Colonization at delivery is associated with neonatal 

infection. Intrapartal chemoprophylaxis of women with positive culture results 

for GBS has been shown to decrease the transmission of the organism to the 

neonate during delivery (Ann L, et ai, 2010). 

1.7.4. Prematurity and low birth weight 

Preterm babies are deficient in immunoglobulin concentration, complement function 

and phagocytic activity. They have 2 to 10 times higher risk of developing sepsis than 

9 



tenn infants. Chorioamnionitis may coexist for labor. 

Association of chorioamnionitis and low Dln:O-lvellil.Ol i .. ,.. .. "'''''' ... " the risk of to 

compared to association with nonnal A, 2007). 

Prematurity is associated with infection from cytomegalovirus (CMV), herpes 

virus (HSV), hepatitis B, Mycobacterium tuberculosis, 

Campylobacter fetus, and Listeria species. Pretenn are more likely to require 

invasive procedures, such as umbilical catheterization and intubation (Ann et ai, 

2010). 

1. Perinatal asphyxia 

is associated with depressed immune function. In addition; several 

interventional procedures increase the risk of infection. Presence of low Apgar score 

with prolonged rupture of membranes has shown to increase the risk of 

by 4 percent and 27 percents as studied by Geme and Knudsenetal 

""'''7,,,,,,,tivp,lv (Dutta A, 2007). 

1. 

2 to 6 time higher risk of development of neonatal (Duttft 

2007). 

1.7.7. Other factors 

genitourinary tract infection, poor socioeconomic condition and 

artificial milk are other attributed for (Duttft 2007). 

1 Pathogenesis 

the infants who are exposed to potentially pathogenic organism will develop 

or not is detennined maternal, environmental and host factors. Exposure to 

occur in the following ways (Dear P, 1999). 

Transplacental 

infective have an inh,""""'r>t ability to penetrate the barrier, often 

placenta (Dear P, 1999). 
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1.8.2. Ascending infection 

Ascent of vaginal organisms into the uterine cavity occurs from the vagina and cervix 

through microscopic leak in the amniotic membrane or through frankly ruptured 

membrane (Dear P, 1999). The risk of perinatal sepsis according to Trucker, is about 

1-2% after the term PROM. Rupture of membrane without complications for more 

than 24 hours prior to delivery is associated with 1 % increase in the incidence of 

neonatal sepsis; however when the chorioamnionitis accompanies, the incidence of 

neonatal infection rises by four times. 26IIn a report presented in the Perinatal 

Symposium, California, the frequency of sepsis associated with PROM and culture 

positive GBS showed to be 33 to 50% (permanente K, 2003). 

1.8.3. Intrapartum 

Vaginal delivery inevitably results in surface contamination during the passage 

through the birth canal and causes the colonization of skin and gut. The risk of 

transmission increases when the density and number of sites of maternal colonization 

increases (Dear P, 1999). 

1.8.4. Postnatal 

Spread of infection from the postnatal environment is very common. People are the 

main source of such contamination (Dear P, 1999). 

{any prepartum and intrapartum obstetric complications have been associated with 

. creased risk of infection in the newborn, the most significant of which are premature 

't of labour, PROM, chorioamnionitis and maternal fever (Freij BJ, 1994). 

one of the study of 963 pregnancies complicated by PROM, the incidence of 

... ini .al sepsis increased from 2% among infants born within 23 hrs of membrane 

ture to 7% and 11 % among those delivered 24 to 47 hrs and 48 to 71 hrs after the 

embrane rupture respectively. The incidence of infection has been estimated to be 

• '0 for infants born to mother with PROM (>24 hrs) and clinical chorioamnionitis 

reij BJ, 1994). 

barrier to infection is provided by the integrity of placenta and membranes, the 

pathogenicity of most colonizing organisms and the relative competence of 
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. 's defence mechanism. Neonatal infection occurs when one or other of these 
fs:1tors are altered (Dear P, 1999). 

ization of the upper respiratory tract occurs rapidly and 90% of infants have 
e pharyngeal culture by third day, with CONS being the commonest organism. 

olonization is very rapid with the number of bacteria increasing 100 fold during 

week. The umbilicus, perineum and axilla are most beavily colonized. Most 
�� become colonized without becoming infected but various host factors or the 

_ icity of the organisms and its load are important in causation of sepsis in 

(Dear P, 1999). The systemic inflammatory cascade is initiated by various 

products. These bacterial products gram negative bacteria - endotoxin, 

xins, proteases, formyl peptides; gram positive bacteria- endotoxin, super 

s (toxic shock syndrome toxin, streptococcal pyrogenic exotoxin A), 

---'">Toxin, hemolysins, peptidoglycans and I ipotechoic acid] binds to cell receptor 

bosts macrophages and activates regulatory proteins. Endotoxin activates the 

;;;:;,;-.--oo .... ry proteins by interacting with several receptors. The CD receptors pool in the 

inding protein complex on the surface of the cell and then the TLR receptors 

��.u; the signal into the cells (Chamberlain N R, 2000). 

roinflammatory cytokines produced are Tumor Necrosis Factor (TNF), 

·n 1, 6, 1 2  and Interferon Gamma (IFN-y). These cytokines can act directly 

organ function or they may act indirectly through secondary mediators. Tbe 

S!;:XJIjiOan' mediators include nitric oxide, thromboxane, leukotriens, and platelet 

....... ;ft...,Jri n g factor, prostaglandins and complement. These primary and secondary 

ro.=;lu.J;·�o rs cause the activation of the coagulation cascade, the complement cascade 

uction of prostaglandins and leukotriens. These products lower the perfusion 

_ 
s and can lead to multiple organ system failure (Chamberlain N R, 2000) . 

• Pathology 

fragments and endotoxin or exotoxins stimulate monocytes and neutrophils 

ce variety of inflammatory mediators. The simultaneous activation of 

r.a�plement, coagulation and fibrinolytic cascades leads to the formation of 

�,,-..... tr<·tive and proinflammatory mediators such as prostaglandin E2, free radicals, 
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1998). 

and P AF (platelet activating mediators either singly or 

lead to adhesion diapedesis of polymorphonuclear into the 

rise to clinical seen in sepsis syndrome and shock (Haque 

indicate an immune """'r"' ...... that is severly compromised and unable to 

pathogens. Cells of the immune system recognize 

�JUi:;n n!'tt .. ' ...... recognition receptors called Toller like Receptors (TLRs), which are 

�istant to endotoxin """,,-'''''''''- of mutation in the toll like receptor 4 (TLR4). 

mutations have been identified in and may make person more 

to infections. Again, polymorphism in TNF interleukin-l 

receptors, TLRs and cytokine may the concentrations 

and anti-inflammatory cytokines production. The death 

has been linked to polymorphism for TNF-a and TNF-� as 

polymorphism may be used to identifY at high of development 

dysfunction during infection (Hotchkiss RS, 2003). 

presentation and assessment of the neonate 

rec,olttliti<)fi of serious infection in the neonate is essential because of extreme 

which the risk of permanent morbidity and mortality can develop (Dear 

""'*Ill findings 

n0l1-St>CCIIIIC clinical signs of early are also associated with other 

such as respiratory distress syndrome, metabolic disorders, 

hemorrhage and traumatic delivery. Therefore neonatal sepsis should be 

other disease process (Bellig LL, 2004). The important 

of neonatal sepsis are: 

occurs in most of the infants. a study done by Jaiswal et ai, refusal 

most prominent (66%) in infants with neonatal sepsis (Jaswal R S,2003). 
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Gastrointestinal symptoms 

Vomiting, diarrhoea and abdominal distension are important symptoms of neona 

sepsis. (Jaswal R S, 2003). 

Lethargy 

laiswal et at reported lethargy as a feature of septicemia in 42% of infants «Jaswal R 

S,2003) 

Temperature instability 

A temperature below 360C or above 37.80C sustained for more than one hour must be 

regarded as possible infection. About 50% of infected newborns have temperature 

more than 37.80C (axillary) (Gotoff SP, 2002).Temperature instability is observed 

with neonatal sepsis and meningitis either in responsc to pyrogens secreted by the 

bacterial organisms or from sympathetic nervous system instability (BelJig LL, 2004). 

Ictrerus 

Icterus is one of the important clinical signs of sepsis in newborns (Gotoff SP, 2002) 

Basu K. et aJ reported that septicaemia caused jaundice in 4.75% of cases (Basu K, 

2002). 

Respiratory distress 

Respiratory distress is the most common symptom occurring in 90% of patients with 

sepsis (Guerina NG, 1998). Cyanosis, apnoea and dyspnoea are the classic signs of 

neonatal lung disease (Greenough A, 1999). 

Seizure 

Seizures are late features of neonatal meningitis (Dear P, 1999). 

Cardiovascular dysfunction - Tachycardia of > 160 beats/min usually suggests 

early sepsis. Other signs are mottling and poor capillary refill time (Gotoff SP, 2002). 

Umbilical discharge 

Omphalitis is a unique neonatal infection resulting from inadequate care of the 

umbilical cord. The umbilical stump is colonized by bacteria from the maternal 
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= . tal tract and the environment. Omphalitis may spread to the umbilical or portal 

- Is, the liver and peritoneum, often resulting in sepsis (Gotoff SP, 2002) . 

.... _--.eous manifestations: 

hiae and pustules may have infectious cause. DIe with petechiae and bleeding 

cture site is late sign of sepsis (Gotoff, SP 2002) . 

. Diagnostic investigations of neonatal sepsis 

osis of neonatal sepsis is difficult to make solely on historical and clinical 

Laboratory evaluation assists in the diagnosis and confirmation of neonatal 

o single laboratory test has been found to have acceptable sensitivity, 

ity for predicting or excluding infection (Gucrina NG, 1998). So far there is 

id and reliable test for confirmation of diagnosis of neonatal sepsis. The 

ent for sepsis is generally started when clinical findings are supported by 

early markers of neonatal infection (Singb M, 1 991). The laboratory 

p;:::z::teters evaluated as the indicators of infections are followings: 

1 H aematological tests 

leukocyte count has low predictive value for the diagnosis of neonatal sepsis 

�"""":)II; of wide range of normal count. Leukopenia « 5,000/cmm) or leukocytosis 

Icmm) is usually associated with neonatal sepsis (Singb M, 1997). During 

three days of life, leukopenia and neutropenia have good sensitivity and 

_ .... .. ...-rtv of 67%, 90% and 78%, 80% respectively (Berger C, 1 994). Beyond 3 

age, Icucocytosis and neutrophi lia have sensitivity and specificity of 74%, 

67%, 65% respectively. The ratio of immature to mature neutrophil l  (I: T 

of more than 0.2 is relatively sensitive indicator of sepsis. I: T ratio has 

� ....... ' .. rity and specificity of 78% and 73% respectively (Aug AT, 1994). 

the I: T ratio is greater than 0.2, this indicates that there is a "left shift." This 

means that there are more immature neutrophi ls than mature neutrophils 

1ool-,.;';"':'-l.UUg around in the bloodstream. 
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is a type of white blood that oerfmos body against or��anlsmIS that 

When infection is the neutrophils m igrate out of 

·�"IJI:art<'s and into the infected where they ingest and destroy the pathogens 

�Il:'trUJlg the ..... ",",,,, vu. When the demand for the neutrophils  exceeds the supply in 

:l:!ii!r\:ulfltion, immature neutrophi ls  are released into the blood to help fight off the 

i s  labeled a "left shift" and indicates that an infection may be present. 

InIii.:ClllOn d iminishes and neutrophils are replenished, a "shift to the right" 

.�-3cv indicating that everything is  back to normal (Singh M, 1 997). 

PlfJr;pl.,,; count 

PUR.!!I count fal ls  below l OOXI 091L obviously 

thrombocytopenia for the Ula.j:;;l" '3.3 

measurement 

infants. The and 

norl-SIJecitic indicator infection (Haque KH, 1 998). ESR i s  

uarltitllti\i'C measurement fibrinogen concentration in p lasma. When 

increases as in response to an acute inflammatory stimulus; there i s  

erythrocytes leading t o  agglutination, rouleaux fonnation and 

sedimentation. The micro ESR value 5mmlhr is suggestive of 

cannot reliably d istinguish the microbial etiology acute 

---!fl1liI'Y ........ ,,"""'" and may take even longer time to rise (Hilliard NJ, 2002). 

be by blood culture. Blood for 

ODtl:nmm from a peripheral vein with aseptic precautions in an 

of b lood culture in identifying is  

Two blood cultures 

positive result (Gotoff 

different 

2002). 

increases the yiel d  and 
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_54 clinically suspected cases of neonatal bacteremia Parikh and Singh; 

that blood culture was positive in 1 1 9 (47%). In another study done by 

al· found 27% of blood culture was positive with 69% of gram positive 

gram negative organisms. 48 In simi lar study by Kaiser et al; on 

blood culture results rrom late onset sepsis found that 1 0.2% cases were 

terial isolation (Kaiser JR, 2002). 

X ray: 

ray was performed after the cl inical evaluation in suspected sepsis. The 

dings consistent with sepsis includes pulmonary infiltration, pleural 

atosis intestinalis or intraperitoneal rree air. (Benitiz W E, 1998). 

Fig 1.3. CXR of a septic neonate (Merck M, 2000). 

a/ysis 

�c.tl.1l[{j·on is indicated in all septic neonates with history of seizure, as 

illS in one third of neonatal sepsis cases (Hague KH, 1998). In case of 

. gitis, the ratio of CSF glucose to blood glucose is less than 50%. A 

� of pathogenic bacteria in the CSF remains the gold standard for 

bacterial meningitis, CSF examination is positive in most of the cases 

sepsis (Dear P 1999) Whereas Kaiser et al on evaluation of CSF 
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7Ulture, found only 5.4% to be positive of bacterial isolation in 

iXaiser JR, 2002) . 

. 1 1. 7. Urine culture 

rine culture should be done in cases of late onset seps is. Urinary tract infection is  

nfinned when there is more than 1 05 colony fonning units/ml of freshly col lected 

. e (Haque KH, 1998). 

L. 1 1. 8. C-reactive protein (CRP) 

-reactive protein was first described by Tillet and Fmncis in 1 930 at Rockefel ler 

ill ersity. (Hengst JM, 2003) .C-reactive protein is a serum glycoprotein produced 

� me l iver exclusively during acute inflammation.lnterleukin- 1 ,  interleukin-6 and 

IF are mediators for the synthesis of CRP by hepatocytes. It causes rap id increase 

concentration of up to 1 000 fold in response to tissue damage and inflammation 

Pepys MB, 2003). 

Jthy adult volunteer blood donor, the median concentmtion of CRP is 0.8 mg/I, 

following an acute phase stimulus, values may increase from less than 50Jlg/1 to 

re than 500mg/l, that is 1 0,000 fold. The plasma half l i fe of CRP is about 1 9  hours 

is constant under all conditions of health and disease. So that the sole determinant 

, circulating CRP concentration is the synthesis rate, which directly reflects the 

ity of pathologica l processes stimulating CRP production. When the stimulus 

increased production completely ceases, the circulating CRP concentration falls 

idly at almost the rate of p lasma CRP clearance. An acute phase CRP value shows 

a1 variation and arc unaffected by eating. Liver failure impairs CRP production, 

no other intercurrent pathologies and very few drugs reduce CRP values unless 

. also affect the underlying pathology providing the acute phase stimul i  

� Iaoandhar DS, 2000). 

1.11. 8. 1. CRP in Neonatal sepsis 

silva et aI, while reviewing the use of CRP as a tool for diagnosis of neonatal 

is concluded that CRP is probably the best available diagnostic test (Da Silva 0, 

. Since the protein is produced by the fetus and the neonate and does not pass 

placental barrier, it can be used for the early detection of neonatal sepsis. As 
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�;""5'·cal half life of CRP is only 24 hours, CRP accurately parallels the activity of 

ammatory process and its concentration decreases much faster than ESR or any 

hase parameter which is useful in providing appropriate treatment. 

;el of 1 0mgIL has consistently been shown to be the most reliable cut off value to 

e sepsis. (Groves A, 2003) CRP remains nonnal up to 24-48 hours after the 

of signs of infection and is useful in excluding the diagnosis  of sepsis in 

leS receiving the antibiotic therapy. A very high CRP (> 1 00mgIL) is more likely 

_'" r in bacterial than viral infection, and nonnal CRP level is unl ikely in the 

,......",... .... · e of bacterial infection. However intennediate CRP levels ( 1 0-50mgIL) may 

in both bacterial and viral conditions (Reeves G, 2001). 

1 .2. Components of the hematological test and the abnonnal values (Joshi S, 

Components 

Total leukocytes count 

I!T ratio 

Micro-ESR 

C-reactive protein(CRP) 

:\fanagement 

L Supportive care 

Abnonnal value 

<5000/mm 

>0.2 

> 15 mm in 1 st hour 

> I mg/d l 

se of supportive care is to nonnalize the temperature, stabil ize the 

.--..,.r ..... _llmonary status, correct hypoglycemia and prevent bleeding tendency .The 

nate should be nursed in a thenno neutral envirorunent. If hypothennic, the 

should be raised using a heat source. An intravenous line should be 

CSZZ;:.:.slte<1. A dextrose bolus will help correct hypoglycemia which is often present in 

ts. Vitamin K should be given to prevent bleeding. Oxygen should be 

,.......-.".,""� if the infant is having retractions, grunt or cyanosis. Apneic neonates should 

physical stimulation and bag-mask ventilation, if required. Enteral feeds are 

�-'-'""....., if infant is very sick or has abdominal distension. Appropriate maintenance 

us fluids are adm inistered. In neonates with sclerema, exchange transfusion 
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blood may be contemplated. is no role of intravenous 

thprgn,v in neonatal (Dutts 2007). supportive 

_,'tV .... """ ... r<. rrnrh ensure consistently normal temperature 

. ... 11""".,. ... " .. " line. 

1 0  m lIkg over 5-1 0  minutes, if perfusion is poor as 

refill time (CRT) of more than 3 seconds. Repeat the 

times over the next 3 0-45 minutes, if perfusion continues to be 

(10 percent) 2 mllkg stat. 

I intramuscularly. 

1"\v'"n", • .., by hood or mask, if cyanosed or grunting. 

stimulation, if apneic. 

ventilation with oxygen if breathing is inadequate. 

ifvery sick, give maintenance fluids intravenously 

�onsjjder use of dopamine if perfusion is persistently poor. 

'l,onstICler exc;hmrJge transfusion if there is 

recommendation for the antibiotic regimen neonatal sepsis 

choice of antibiotics depends on the prevailing flora in the given 

sensitivity. This protocol does not aim to provide a 

u ... "' ..... 'n,lvll for all settings but lays down broad guidelines for the 

a rational choice of antibiotic combination. Decision to start 

upon clinical features and! or a positive septic screen. However 

therapy is dependent upon the presence of a positive blood 

2007). 

should be unit-specific and determined by the prevalent 

and their antibiotic sensitivity pattern. Antibiotics once 

to sensitivity reports . empirical 

Oel1en,Cleltlt upon the probable source of infection. infections that 
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are likely to community-acquired where are unlikely, a 

of ampicillin or penicillin with may a good choice as a 

therapy. infections that arc acquired during hospital stay, resistant 

patnogells are likely and a combination of ampicillin or cloxacillin with gentamicin or 

may be instituted. In nurseries where this combination is ineffective due to 

....... '.,"'.,,,'" of multiple resistant strains of klebsiella and other gram-negative bacilli, 

of a third generation cephalosporin (cefotaxime or ceftazidime) w ith 

appropriate. 3rd generation cephalosporins have very good 

and are traditionally thought to have excellent antimicrobial activity 

gram negative organisms. Hence they were considered to a good choice for 

treatment of nosocomial infections and meningitis. However, recent reports 

�;Cl;i;:n that at least 60-70% of the gram-ve organisms are resistant to them (Zaidi 

2005). Moreover, routine use of these antibiotics might increase the r isk of 

w ith ESBL (extended spectrum beta-Iactamase) positive organisms. 

it is preferable to use antibiotics as piperacillin-tazobactam or 

i n  units with high incidence of resistant A 

of piperacillin-tazobactam with amikacin should be considered i f  

i s  suspected. Penicillin resistant staphylococcus aureus should be 

cloxacillin, nafc illin or methicillin. Addition of an aminoglycoside is 

thera py against staphylococcus. Methici llin resistant staphylococcus aureus 

should be treated with a combination of ciprofl oxacin or vancomycin with 

Ciprofloxacin excellent activity against gram-negative organisms also; 

_'W1!lkfP,,,.... it does not have good penetration. It may be used for the treatment of 

gram-negative bacteremia after excluding meningitis. due to 

a combination of ampicillin and gentamicin is a good choice for initial 

Iftpmn,v Vancomycin should be used for the treatment enterococcus resistant to the 

of therapy (Durta A, 2007) . 

• &I'!IIlII'7'INJ antibiotics 

like aztreonam, meropenem and imipenem are also nowavailable in 

excellent activity against 

against most bacterial pathogens except methicillin 

�:staIlt staphylococcusaureus (MRSA) and enterococcus. Irnipenem is generally 

neonates because of the reportedincrease in the incidence 
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fol lowing its use. rnn.nt'al use of 

reserved for situations where sensitivity 

(Dulta 2007). 

1.12.3. Adjunctive therapy 

antibiotics should beavoided; they should be 

the isolated organism warrants its use. 

)!.;X,CIUlDil:e transfusion (ET): Sadana et al (Sadana S, et aI, 1997) have evaluated the 

of double volume exchange transfusion in septic neonates with sclerema and 

a 5 0% reduction in related mortality in the treated group 

Intravenous Immunoglobulin (IVIG): Non-specific pooled JVIG has not been 

found to be useful (Jenson HB, 1998). 

Grilltulocyte-Macrophage colony stimulating factor (GM-CSF): This mode of 

treatment is sti l l  experimental (Goldman S, 1998). 

1.13. Global Epidemiology 

countries, neonatal mortality (deaths in the 28 days of l ife 1 000 

births) rate is high.  Most occur in the flIst of l ife, most on 

first day (WHO, 2001). In contrast, neonatal mortality for developed countries i s  

region five. 

number of other factors in addition to geographic region influence the rate of 

infection. Socioeconomic status, maternal age and sex influence the 

of maternal infection.There may be hospital to hospital variabi l ity even in 

same geographical area and this may be related to environmental condition of 

unit, perinatal care, conduction labour and prematurity.The 

tract is the major site of asymptomatic colonization with both group B 

Streptococcus and E. col i  mother and infant, other being genitourinary tract. 

tsetwec!n 40 to 70% of infants are colonized at delivery becomes 

"'V" J''''''''''''''' with GBS (Vergnano et al, 2004). The incidence of neonatal sepsis 

to geographic regions and from one hospital to another and the 

in the same geographic area. The incidence varies 1-4 cases per 

1000 l ive births developed countries with considerable fluctuation over time and 
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;raphical location (Gotoff SP, 2002). Thc incidence in developing countries 

_ as ) 0- 1 5 per 1 000 live births (Haque KH, 1998). In the US, the incidence 

yen sepsis is approximately 2 per 1 000 live births (Bellig LL, 2004) . 

.:o::�ace of neonatal sepsis is 9.8 per 1 000 l ive births in South India. (Kuruvilla 

nd sex incidence 

eonatal sepsis is clinically apparent within 6 hours of birth in >50% of 

great majority presents within the first 72 hours of life. Males have 

_E:;:::::!:f��_ two fold higher incidence of sepsis than females, suggesting the 

a sex l i nked factor in host susceptibility (Gotoff SP, 2002). In a study 

Kanti Chi ldren Hospital, showed a preponderance of male septicaemic 

- the male: female ratio being 1 .8: 1 (Shrestha BM, 2000). 

o Bonyr; 

o Clli 

5-9 y 1 ()' 1 4 y 

Figure 1 .4. Incidence of severe sepsis by age and sex. 

1 5- 1 9 Y 

:as highest in the youngest patients and decreased until late 

5- 1 9  years old). A total of 48% of all patients were less than 1 year 

ere admitted at birth. The incidence was significantly higher in boys 

g infants and children aged 1 -4  and 5-9 years; 95% confidence 

n by error bars (Scott R, et ai, 2002). 
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1 .1 5. Mortality and morbidity 

The mortality rate due to neonatal sepsis may be as high as 50% for the infants who 

are not treated. Infection is a major cause of mortal ity d uring the flISt month of life, 

contributing to 1 3-] 5% of al l the neonatal death. Neonatal meningitis is responsible 

for 4% of neonatal death (BeUig LL, 2004). The infant mortality rate has declined in 

Nepal in the last few years ( 1 987-200 I ).The National of IMR in the year 1 98 8-

1 989 was 1 07 per 1 000 (Janssens R, 1992). According to Demographic Health 

Survey, the neonatal mortal ity of 49.5 per 1 000 l ive births �" •. �+;� .. +.>� 63% of infant 

mortal ity rate in Nepal (Manandbar DS, 2000). 

1 . 16. MortaUty rate of sepsis in Bangladesh 

In Bangladesh, neonatal mortal ity rate is 4211 000 l ive births and accounts for two

thirds of infant mortal ity. (UNICEF, 2005). Although a 40% reduction of 

neonatal mortal ity was achieved over the past two decades, it sti l l  remains high 

compared to the developed countries (Lawn JE, et al, 2005) It is estimated that 30% 

of neonatal deaths is contributed by prematurityl LBW in Bangladesh, the d i rect 

causes of mortality being sepsis (32%), asphyxia (26%), tetanus ( 1 5%), respiratory 

distress (6%) while 1 4% remains unknown. (Cbowdbury EM, 2005). 

1.17. Significance of hema tological tests for confirmation of neonatal 

septicemia: 

The d iagnosis of neonatal sepsis is d ifficult to make solely on historical or c l inical 

ground. Laboratory evaluation is  essential  in the diagnosis and confumation of 

infection. is no rapid and rel iable test for confirmation of d iagnosis yet. The 

treatment sepsis is generally started when clinical findings are supported by 

indirect early markers of infection (Singb M, 1991). Positive cu lture of b lood, or 

are the gold standard for confirming sepsis, however i n  considerable proportion 

of neonates at risk of infection, culture result may be influenced by previous antibiotic 

exposure (Rodrigo I, 2002). 

The evaluation of tests for neonatal i s  important because the infection may 

present a very serious  threat to the baby. There is an to whether the 

baby has sepsis to institute treatment as early as possible (Chiesa C, et aI, 2004). No 
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_.H"tlilli'v and morbidity 

to neonatal sepsis may be as high as 50% for the infants who 

•• :t lrlte(�tiGln is a major cause of mortal ity during the fIrst month of life, 

a l l  the neonatal death. is responsible 

(Bellig 2004). The infant mortal ity rate declined in 

(1 987-200 J ).The National of IMR in year 1 988-

1 992). to Demographic Health 

ne<Jlnatal mortality of per 1 000 

(Manandhar DS, 2000). 

of in Bangladesh 

COI}Stitutc�s 63% of infant 

___ neGlnatal mortal ity rate is 42/1 000 l ive births and accounts two-

mortality. (UNICEF, 2005). Although a 40% reduction 

actlle,red over the two decades, it stil l  remains 

devcloloed countries (Lawn et ai, 200S) It is estimated that 30% 

is contributed by prematurityl LBW in Bangladesh, 

(32%), (26%), tetanus ( 1 5%). respiratory 

remains unknown. (Chowdbury EM, 2005). 

hematological tests for confirmation of neonatal 

djtlticullt to make on historical or cl inical 

L L __ ory eVfllUiltiCtn is essential in the d iagnosis and confIrmation of 

and reliable test for confirmation of diagnosis The 

when c linical fIndings are supported by 

\ .... .. "jO, .. M, 1991). culture of blood, CSF or 

starldm'd for confIrming sepsis, however in proportion 

int(�ction, culture result may be influenced by previous antibiotic 

tests for neonatal sepsis is important because the infection may 

serious threat to baby. There is an urgent need to know whether 

insltitulte treatment as early as (Cbiesa et at, 2004). No 



single labomtory test has found to have enough specificity sensitivity and 

therefore laboratory confmnation must be in conjunction with factors 

c l inical These tests include culture of blood, urine and cerebrospinal fluid, 

leukocyte profile, platelet count, acute phase reactants C reactive protein), latex 

agglutination tests, or counter immune electrophoreses, and Polymemse Chain 

Reaction (PCR) (Loo S, 2002) C reactive protein (CRP) synthesis within (4-

6) hrs, doubling every 8 thereafter, and peaking at hrs the onset of 

inflammation. CRP level remains e levated with ongoing inflammation and 

"''''<I'V11, but with resolution they decl ine rapidly because short half life (4 to 7 

hrs), so it parallels of injury and repair, thereby supporting its value as an 

acute measure disease 

very low concentmtion < 0.02 

man D, 2002). 

is found in serum of normal healthy person in 

in most cases not exceeding 6 mg/dO (Isaac 

is a wide of reported sensitivities specificities for in  

detection neonatal sepsis. this study CRP was positive in 78% of culture positive 

cases sensitivity 78. 1 %, specificity 68.7%.The study concluded that a positive 

provide highest sensitivity and a combination of thrombocytopenia with positive 

eRP provide highest specificity in the diagnosis of neonatal (Mahfuza et al. 

2006). Thrombocytopenia was seen frequently in This could 

increased platelet destruction, sequestmtion secondary to in platelet 

production to decreased number megarkaryocytes or of 

��.,�,�� on the platelets. 

Multiple have examined total leucocyte count, immature to total leucocyte 

ratio, count, and CRP and shown that, routine investigations either have 

low sensitivity and specificity or varying delayed responses early in the course of 

infection. Leukocyte indices and CRP are considered to be markers neonatal 

sepsis. Isolation of bacteria from the central body fluid is the standard and most 

method used to diagnose neonatal (Ng PC, et ai, 1997). 

sole use of culture to OIa.gnlose neonatal infection has limitations as it may take 

to 72 to reports. a Study conducted by Kenneth C et ai, 

two percent were for bacterial growth, yielding bacilli (GNB) 



gram-positive cocci (GPC) in 

(Kennetb C, 2006). 

equal proportion 25 % of blood culture 

In  the developed world Coagulase Negative Staphylococcus CONS is the leading 

cause late onset while in the developing world, gram negative organisms 

stil l  predominate.( Rodrigo I , 2002). In a etiological study of neonatal sepsis carried 

out by Anwar et a l  in Pakistan, in early onset gram positive and gram negative 

organisms were a lmost equal; while majority of infections were due to gram negative 

organisms in late onset sepsis ( Anwer S,et ai, 2000). 

a study out by Kuschel common organi sm causing neonatal are 

CONS (28%), Staphylococcus ( 19%), Streptococcus agalactae (1 0%) and coli 

(5%) along with others Streptococcus pneumoniae, Haemophilus injluenzae 

gram negative organisms (20%) (Kuscbel C, 2003). 

Recently, serum proca1citonin (PCT) has been reported as a measurable laboratory 

marker in inflammatory response to infection in some studies. This factor is the 

preformed of calcitonin that a lthough is not measurable in serum of normal 

individuals, but its during microbial, and parasitic infections 

(Reinbart K, 2000). 
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Aims and Objectives 

1 .18.1 .  General objective 

This study was de!;igrled to evaluate neolnatal and maternal c l illiclil man ifestations 

and their hematological parameters, can be used to a scoring system 

m pre1dict.mg probabi lity of neonatal 

1.18.2. Specific objective 

1 .  evaluate neonatal septicemia by performing the b lood culture. 

2.  To detennine which hematological parameters, namely: the white b lood 

count (WBC) or count (TLC), neutrophil  count (TNC), 

lymphocytes, immature to total neutrophi l  cel l s  (Iff) 

immature to mature (1!T) ratio, count, 

b lood cel ls  (NRBC) platelet count, are in predicting 

3 .  T o  evaluate C protem (CRP) for the diagnosis neonatal 

infection. 



Significance of the study 

Infection is one ofthe major problems in neonates. Neonatal septicemia constitutes an 

important cause of morbidity and mortality amongst neonates in developing country. 

The use of safe and effective antimicrobial drugs has significantly contributed to the 

decrease neonatal morta lity. So rapid identification of the disease is plays a very 

important role. 

Neonatal especially in early may be d ifficult to 

nonspecific c l in ical symptoms. A lthough blood culture is the 

becclUse of 

standard for the 

diagnosis of sepsis, culture reports wou ld available only after 48-72 hours. As the 

prognosis for sepsis largely depends on early identification and treatment, these 

neonates are subjected to extensive diagnostic evaluation and empiric treatment The 

usefulness of a scoring system based on the c l inical manifestations of the nconate and 

mother supported by their hematological parameters can provide information in 

determining the probabi lity of sepsis in neonates. 

Rapid identification of neonatal sepsis serve as the for a more rational 

approach to antibiotic use. A significant decrease in the use antibiotics may prevent 

the emergence resistant organisms, decrease the chance side effects 

minimize cost. This study wil l  help to evaluate signi ficant hematological parameters 

and combine those parameters with c linical manifestations. Thus, result of the 

study is expected to improve treatment of neonatal septicemia which ultimately wil l 

help to i mprove disease management process. 

28 



CHAPTER 2 

Materials and Methods 



2.1 Type of study 

It was a prospective type study. 

2.2 Place of study 

study was done in the Special care neonatal unit (SCANU) the and SSF 

hospital, Mirpur. The SCANU has and equipped with incubators, 

phototherapy units, pulse room heater, sucker machines, glucometer, 

laryngoscope, oxygen supply system and other common neonatal treatment 

taci lities. But the unit is lacking essential equipments l ike mechanical ventilator and 

blood-gas analyzer. 

2.3 Study population 

A total of 43 cases were taken of the neonates who were suspec:ted of neonatal sepsis. 

Inclusion Criteria 

i .  admitted in 'U""',""" care neonatal unit (SCANU) 

i i .  Neonates treated 

2.3.2 Exclusion Criteria 

suspected sepsis. 

Neonates with extreme prematurity, Respiratory d istress syndrome and gross 

congenital anomalies were excluded. 

Research Approach 

getting the approval of the proposal from the honorable faculty 

members, formal was obtained from the competent authorities of "Shishu 

sasthya foundation" (SSF). 

2.5 Sampling Technique: In this study, purposive sampling technique was fol lowed 

2.6. Study period 

Study period was one year commencing from Ju ly 2009 to May 20 1 0. To complete 

study in time a work sctledule was prepared depending on different task of the 

study. 

topic, 

four  were spent on board meeting for review, selection of 

of the protocol. Subsequent months spent on official 



correspondence, data collection, data analysis, report writing and submission 

report. 

2.7. Data analysis 

All the data were checked after collection. Then data were entered into excel sheet. 

resuits were shown in bar, pie chart and calculated the percentage of the 

parameters of neonatal sepsis patient 
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CHAPTER 3 

Results 



3.1 .  Percentage of male and female neonates with septicemia 

53% 47% FCIl1 •• lc 

MJle  

Fig 3. 1 :  Percentage of male and female neonates with septicemia. 

The figure shows that among 43 neonates 53% patients are female and 47% patients are 

male. The ratio of male and female is 1 . 1 5 :  1 .  
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3.2. Distribution of Age range of mothers having neonate with Septicemia 

60�" 

50� 

30� 

20" 

1 7 - 2 2  

) t.I 

23- 8 29-34 
Age of mother (year) 

35-40 

Fig 3.2: Percentage of Age range of mothers having neonate with Septicemia 

This figure shows that among 43 mothers 52% have neonates with septicemia and age 

range of those mothers is 23-28 years. 
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3.3. Percentage of Blood culture test in septicemia patients 

1ia patients. 

Fig 3.3: Perc 

This figure shows tha 

negative results in ble 

were not perfonned. 

leucopenia and 74% have no 
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3.4. Percentage of Leucopenia in septicemia patients 

Pre> n t  

Absent 

Fig 3.4: Percentage of Leucopenia among septicemia patients. 

This figure shows that among 43 patients 26% have leucopenia and 74% have no 

leucopenia. 
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3.5. Percentage of Leucocytosis in septicemia patients 

2% 

Present 

• Absent 

Fig 3.5. Percentage of Leukocytosis in patients with septicemia. 

Th figure shows that among 43 patients 2% patients have leukocytosis and 98% have 

no leukocytosis. 
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.6. Percentage of Neutropenia in septicemia patients. 

p( s . n l  

Absenl  

Fig 3.6: Percentage of neutropenic patients with septicemia. 

fhe figure shows that among 43 patients 1 2% patients are neutropenic. 
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3.7. Neutrophilia in septicemia patients 

86% Pr sent 

Absent 

Fig 3.7: Percentage of septicemia patients having neutrophi lia 

The figure shows that 14% patients have neutrophilia and 86% have no neutrophi lia. 
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I. Percentage of Thrombocytopenia in septicemia patients. 

• Present  

Absen t 

Fig 3.8: Percentage of septicemia patients having thrombocytopenia 

� figure shows that among 43 patients 1 2% have thrombocytopenia and 88% have 

thrombocytopenia. 
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J.9. Percentage of R.B.C count in septicemia patients 

• Below norn"l l rJngc 

• N orll1il l  range 

Fig 3.9: Percentage ofR.B.C count in septicemia patients 

The figure shows that among 43 patients 48% have R.B.C below the standard range. 
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3.10. Percentage of septicemia patients giving CRP test. 

PO� l lIv(' • N ,NIV 

Fig 3.10: Percentage of septicemia patients giving CRP test. 

The figure shows that among 1 9  patients 37 % have positive and 63% patients have 

negative result in CRP test. In case of the rest 24 patients, CRP test was not 

performed. 
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CHAPTER 4 

Discussion and Conclusion 



This was a prospective study on neonatal septicemia where data were col lected over a 

period of one year. Using from this study we demonstrated various hematologicaJ 

and blood culture to find out the significant parameter which can be useful 

predicting the probabi l ity of neonatal septicemia. 

Of the 43 neonates included in the present study, 23 (53%) cases were male and 20 

(43%) were female. The ratio male: female was 1 . 1 5 : 1 which is lower than the 

study conducted in with male: female ratio being 1 . 8: 1 (Shrcstha BM, 2000). 

Sholl B J and Kliegman R.M have reported approximately two fold higher incidence 

sepsis in male than female suggesting the possibi l i ty a sex l inked factor in host 

susceptibil ity ( Gotoff SP, 2002). The almost equal male: female ratio in our study 

may because of less number 

In the study about 9% cases with neonatal septicemia had positive blood culture. A 

review showed that, positive culture ranged from 8% to 73% in the diagnosis of 

potential C, et al, 2004). Our low blood culture positivity rate may be 

due to administration of antibiotic to the mother before birth baby. 

Moreover blood cultures do not always with negative 

blood culture have with fatal i l lness and postmortem evidence 

infection. A h igh rate (56%) of positive blood culture was by Sharma et ai, 

(Sharma PP, 1987) which i s  h igher than our study. 

When bacteria are isolated from blood culture then it is categorized as proven scpsis  

and probable sepsis is  identified by rad iological and laboratory tests and at least three 

cl inical features. In our study there were only 3 cases of proven sepsis and rest of the 

cases were probable sepsis which i s  very lower than other experiments. 

The normal range of total leukocute leukocyte count for neonate are 1 0000-26000 

Icumm(at birth),7000-23000/cumm (Day 3), 5000-1 9000/cumm ( l  month). Normal 

for calculating neutropenia or neutrophi l ia are 4000-1 4000 Icumm (at 

birth), 3000-5000/cwnm (Day 3), 3 000-9000/cumm ( 1  month). We used the guideline 

(lCH) Institute of Child for calculating all n"r'<lrnpb"I'';:' 
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Total leucocyte count was abnonnal in 28% cases. Leucocytosis was seen in 2 % of 

cases whi le leucopenia was seen in 26% cases. Squire et aJ also observed that 5% 

cases had leucocytosis and 27% had leucopenia (Emerson WA, 1970). This confinns 

the vie'Y that total leucocyte count itse lfhas diagnostic uti l ity. The diagnostic 

prognostic of present however cannot 

mated. PhiJ ip et al found it specific indicator of with a specificity of 94% 

(Christeinsen RD, 1 981). 

Neutropenia appears to highly specific indicator sepsis (Carl GE, et at, 1984). 

The diagnostic value and significance of neutropenia been attested to by several 

workers. But in our study neutropenia was present in 1 2% of population and 

neutrophil ia was in 1 4% of cases. It has been that neutrophi l ia 

does occur in bacterial ntectlcm in newborn but it usually occurs in the course 

i l Inss and is not a rel iable indicator (Arthem G, et aI 1 985). 

RBC count was observed and found that 48% patients have count below the 

standard range. Thrombocytopenia was present only in 1 2% of cases which showed 

significance in predicting the disease. 

I n  our study test was positive 37% cases. et al showed strong 

correlation positive CRP measurement with early late onset sepsis. Our 

result i s  lower than the other studies (Benitz et al 1998). It could be to 

number ( 1 2) in our compared to study population. This error may 

be correctcd by increasing the numbcr cases. Stephan S et al indicated that 

CRP levels are a usefu l  marker for guiding duration of antibiotic therapy in suspected 

neonatal infection (Stephan S, et ai, 1997). 

As the study had to completed in a l imited the sample size was small .  The 

resu lts of some parameters were lower than those obtained from other experiments. 

By the numbers cases error may be m inimized.CR P  and b lood 

culture were not in a l l  the cases of the These were l im itations of 

the study. 



Neonatal especially in its 

nonspeci fic cl inical  
. 

Conclusion 

may be d ifficult to diagnose because 

uV\,a,,")v the prognosis for sepsis largely depends 

on early identification and treatment, these neonates are subjected to extensive 

d iagnostic evaluation and empiric treatment. The investigations based on the c l inical 

manifestations ofthe neonate and mother supported by their hematological parameters 

can provide information in determining the probabi lity of sepsis in neonates. 

In this study, significant hematological parameters of neonatal were 

studied and compared with other investigations. The outcome of 

provide important information for future in depth study as wel l as may help to 

combine d ifferent hematological parameters in predicting the probabi l ity neonatal 

sepsis by cl inical tests. It is recommended that m ore subjects wi II be included in 

studies wherein there wil l  a control group composed of healthy, 

asymptomatic neonates and a test group composed of neonates with probable sepsis or 

proven 
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ANNEXURE 

Hematological Parameters in Neonatal sepsis 

tpital ID: . . . . . . . . . . . . Patient ID: . . . . . . . . . . . .  Date: . . . . . .  , . . . . . . Admission 

e: . . . . . . . . . . .  . 

ne of the 

ient: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Age: . . . . . . . . . . . . . . . . , .Sex: . . . . . . . . . . . . . . .  MIF 

ber's name: . . . . . . . . . . . . . . .  Mother's name: . . . . . . . . . . . . . Age of mother: . . . . .  Parity: . .  . 

tress: Mobile number: 

tenatal problems: Fever/RashlDrug reactionJOthers(speciry) . . . . . . . . . . . . . . . . . . . . . . .  . 

de of delivery: NormallLUCS Place of delivery: Home/Hospital 

tb weight: . . . . . . . . . . .  Rupture of membrane: . . . . . . . . . . . . hours before birth 

:io economic status: . . . . . . . . . . . . . . .  Maturity: < 3 7  week 1 37 week 1 > 37 week 

Premature( days)! Mature Ipost mature( days) 

[ostrums feeding: YIN Ex. Breast feeding: YIN EDT: . . . . . . . . .  DOB: . . . . . . . . 

Ignosis of sepsis: 

-Fever: . . . . . . . . . . . . . . . . . . . . . . . . . . .  YIN 

-Reluctant to feed: . . . . . . . . . . . . .  YIN 

. . . . . . . . . . . . . . . . . . . . . . .  YIN 

-Abd. Distension: . . . . . . . . . . . . . . . Y IN 

-Vomiting: . . . . . . . . . . . . . . . . . . . . . . .  YIN 

-Others: 

.=eipt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ref No: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

o Blood culture: +ve ( Organism: . . . . . . . . . . . . . . . . . . . . . . . . ) I-ve Blood group: . . . . . .  . 

o Blood picture: a. Hb% . . . . ... . . . . . . .. . . . . . b. CRP. . . . . . . . .  ESRlMicroESR . . . . . . .  . .  

o Total count of RBC : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

o Total count of WBC: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  

o Dif. Count of WBC: P . . . . . . . . . S. . . . . . . . .  . .  . . . . . . . M . . . . . .  . .  

o Platelet count: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

o Iff ratio: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  

o Antibiotic: YIN 

o Outcome: Improved! Referred / Death 
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