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ABSTRACT KEYWORDS
Objective: to evaluate the serum levels of complement, CRP and WBCs WBCs,
count for diagnosis of neonatal septicemiain Neonatal Intensive care units C-reactive protein;
(NICU) in Gaza City Hospitals. Methodol ogy: This prospective descriptive C3and C4;
study was carried out in Al-Nasser and Al-Shifa hospitals in Gaza City, Neonatal sepsis.

between January 2004 to January 2005. Blood Samples were collected at
admission and during infection. Results: five hundred seventy nine en-
rolled babies, 193 (33%) were classified as early-onset septicemia, 135 (23%)
aslate-onset septicemiaand 251 (44%) asanosocomial septicemia. WBCs
count werelow at 7% of cases, and high at 23% of casesat admissionwhile
leucocytosis were recorded in 30% of cases at follow up. Vaues of C-
reactive protein were higher is septicemic neonates with a positive blood
culture exhibiting 72%. The concentrations of C3 & C4 levelswerelow in
(99%) of casesat admission, while after infectionstook place, (33%) had a
normal level, 67% had increased level sof C3, whereas C4 showslow levels
(64%) at admission and increased in (79%) of casesafter proveninfection.
Conclusion: our study suggests that no individual test can diagnose in-
fected neonates, and that although the combination of WBCs count, C-
reactive protein values and C3 & C4 levels exhibits ahigh specificity.

© 2009 Trade ScienceInc. - INDIA

INTRODUCTION Neonatal sepsisisclassified aseither early or late

based onthetiming of presentation. Intheliterature,

Sepsisisranked asthesixthleading causeof death  however, thereis no definitive consensus asto what

among neonates and the eighth leading cause of death  agelimitsapply, with early-onset sepsisranging from

forinfantsthroughthefirst year of lifé. Theincidence 48 hoursto 6 days after delivery™®; late-onset sepsis
of neonatal sepsisis1to5 per 1000 livebirths?. generaly occursbeyond thefirst week of life,
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Thedinicd rdevanceof thisdigtinctionisthat early-
onset diseaseis often dueto organism acquired during
delivery. Late-onset diseaseisonly occasionaly aac-
quired after delivery (nosocomia or community
sources)t.

Bacterid infectionsinthe neonata intensive care
unit areamgjor cause of morbidity and mortaity®. The
early and reliablediagnosisof sepsisintheneonatere-
mains an important goal, but to date no single marker
of infection, apart from cultureand isolation of therel-
evant microorganisms, hasbeenidentified. Microbio-
logica screening hasthe disadvantage of requiring 24
to 48 hoursto provide results, while potentialy life
threatening neonatal infectionsmust betreated immedi-
ately. Other moreindirect markersof infections, such
asthewhitecell, platelet, and neutrophil countsand C
reactive protein concentrations, have been shown to
provide somediagnostic hel p®™ but do not vary solely
inresponseto the presence of infection®1,

Neutrophilsareinflammatory cdllswith potent oxi-
dativeand proteolytic potentia areusudly thefirst line
of defense againgt invading pathogens. Activated neu-
trophils produce cytotoxic factors|eading to del eteri-
ousinflammatory processes, includingtissueinjury while
lymphoid cellsare undergoing accel erated apoptosis,
spontaneous neutrophils apoptos sassociated with sep-
ticemia™.

C-reactiveproteinisan acute phaseprotein rel eased
by theliver asaconsequence of inflammation. CRPis
frequently used to assessthe presence and severity of
inflammatory response. Although CRPisoften used as
amarker of bacteria infection, itisinduced by avariety
of non-bacteria stimuli, e.g. after surgery, during au-
toimmuneand rheumatic disorders, or even myocardia
infarction and maignant tumors. Despiteardaively high
sengitivity, itspredictive valuewaslessthan cytokines
for thediagnosi sof infection infebrilepatientswith epi-
sodes of Gram-negative bacteremid'?. The CRPisan-
other marker of infection, but appearsmoreuseful in
monitoring responseto trestment of infection rather than
initsdiagnosig®.

The complement system iscomprised of aseriesof
over 30 proteinswhich arean essential component of
host protection against arange of pathogenic organ-
ismg. The complement cascadeisactivated directly
by bacteriaand antigen-antibody complexes, and the
degree of complement activation could, therefore, pro-
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videearly and specific evidence of bacterid infection.
Toexaminetheposshility that triggering of the comple-
ment cascade reflectsthe presence of infectionin the
neonatal period, we studied the concentrations of
complement fragments rel eased during complement
activation using techniquesrecently developed®>*. The
efficacy of complement activationindistinguishingin-
fected from non-infected neonatesis compared with
other widely used indicators such asthe platel ets, neu-
trophils, and white cell countsand the concentration of
Creactiveprotein.

Therefore, the present study was designed and
amed to determinethelevelsof whiteblood cdll counts,
neutrophil counts, C- reactive protein, C3, and C4 lev-
elsinneonatal septicemiain Neonatal Intensive Care
Units(NICU) inthetwo hospitals(AL-Nasser and AL-
Shifahospitas) in Gazacity. Theobjectiveof the present
study was to determine the diagnostic accuracy of a
variety of possiblemarkersof infection and inflamma-
tion during disease and after recovery.

METHODOLOGY

Sudy population

Five hundred and seventy nine prospective new-
borninfants, who were admitted to NICU (AL-Nasser
andAL-Shifahospitals) in Gazacity and diagnosed dini-
cally as septicemiawere enrolled in the study, blood
sampleswere collected from neonates during the pe-
riod of January 2004 to January 2005.

Blood samples

Blood sampleswerecollected with dl aseptic pre-
cautionsand divided into two tubes, thefirst were col-
lected insiliconevacuum filled tubes (Vacutainer, SST
moddl) after centrifugation at 3500 rpm for 3 minutes,
the obtained serasampleswere frozen and stored at -
20°C until process ng, with theexception of thesamples
for CRP, which wereanalyzed immediately. The sec-
ond tubes containsEDTA for CBC counts.

CBC, wereandyzed usng CBC machine(Cdl-dyne
Abbott corporation). CRPwasdetermined using CRP-
Avitex latex test. Referenceva uesfor heathy neonates,
using quantitativetechniques, arelessthan 6mg/dl. Ra-
dia immunodiffusiontest weredoneaccordingto stan-
dard methods (Bindard, 2003). Complement factors 3
(C3) and C4 were measured using RID by measuring
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thediametersnearest to 0.1mm, using eyepieceor RID
plate reader. The normal serum levelsfor C3, 103 —

150mg/dl and C4, 17—39mg/dI. Variation Coefficients
werelessthan 0.7 for C3 and lessthan 0.9 for CA4.

RESULTS

Among the 579 enrolled babies, 193(33%) were
classified asearly-onset septicemia, 135(23%)as|ate-
onset septicemia, 251(44%) asanosocomial septice-
mia(TABLE1).
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Whiteblood cell count (WBCs)

Theaverage count of WBCsfor caseswas 12.6x10
call/ul (averagerangefrom 1.3-44.2 x10 cdl /ul). Fig-
ure 1 showsthenumber of WBCsinal casesat admis-
sonandfollow up, 7% of caseswithleucopenia(WBCs
<5x10cdl /ul), 23% of caseswith leucocytoss(WBCs
>15x10cdl /ul), whileinthefollow upin 396 casesill
alifeinNICU shows(8%) of caseswithleucopeniaand
(3%) withleucocytoss, (34.4%) of caseswith leucocy-
tossweredied (Figure?2).
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TABLE 1: Digribution of study population accordingtotype
of sepsis

Sepsis Frequency Per centage
Early-onset sepsis 193 33
Late-onset sepsis 135 23
Nosocomial sepsis 251 44
Total 579 100

Figure 2,3 showsan increasein neutrophile count
in (22%) of septicemic casesat admission, while (75%)
of casesshowed anorma lymphocyte count, however
after infectionstook place neutrophile countswerein-
creased in (75%) of cases, whilelymphocytes showed
adecreasein (2%) of cases.

C-reactiveprotein(CRP)

CRPleveswerehigher ininfected neonateswitha
positiveblood culture, exhibiting 72% positiveand 28%
negative(TABLE 2).

Complement measur ements

Thelevelsof C3 and CAwere measured at thetime
of neonatesadmissiontothe NICU, 99% of the admit-
ted casesshowslow C3levd, whileafter theinfections
took place (33%) of caseshad anormal (103-149mg/
dl), (67%) had increased levelsof C3 (> 150 mg/dl).
Whereas C4 shows (64%) had low level at admission,
while after proven infection (79%) of caseshad high
levelsfigure4.

DISCUSSION

Various pand sof septic screening testsand/or sep-
tic scores have been proposed in order to rationalize
managements, including antibiotic administration for
newborn infants suspected of being septicl’®29, This
study was based on threelaboratory which arereadily
performed in the laboratory and the results of which
canberapidly availableto theclinician.

Previous studies have shown that screening tests
and septic scoresareinsufficiently rdiableto alow de-
lay intheinitiation of antibiotic usein casesof suspected
sepss. Asin previous studies el sewherd?2, theWBC
count showed alow detection sensitivity in neonatal
infection. Inour study WBCscount showed anincrease
in 23% of casesat admission, whileduringinfection
30% of cases had leucocytosis, neutrophil showsan
increasein septicemic neonatesat admission, whereas
lymphocytes countswerein norma rangeand increases
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TABLE 2: C-reactiveproteinin cases

Frequency Per centage
Negative<émg/| 161 28
Positive>6mg/I 400 72
Total 561 100

after infectionstook placeasanimmunedefenseagainst
infectionswith widerange of microorganisms.

CRP hasbeen thoroughly studied asadiagnostic
tool in neonatal sepsisand also asanindicator of re-
sponse to therapy?+29, In the present study 72% of
cases had an elevated values of CRP and only 28% of
caseshad anormal values.

Ascomplement formsanimportant arm of thein-
nateimmune system, it provides protection againgt in-
fection during neonata period, when the specific, ac-
quiredimmunesystemisstill relatively immaturé?. In
the present study, neonateswith apresumptivediagno-
sisof infection made on laboratory hospitalshad alow
level of C3and C4 at admission, whileafter infection
therewhereanincreased level of C3and C4in67%
and 79% respectively.

Inconclusion,no parameter proved useful asasoli-
tary tool toidentify infected neonates. The best diag-
nostic value as an individual test was achieved by
CRP.Owingtoitsunacceptably low sengtivity iniden-
tifying newbornswith ahighly combination (CRP, WBC
count and level sof complement).

Recommendati on: Werecommend the use of com-
bination (CRP, WBC count and levelsof complement)
to ensurethe diagnostic power for early onset sepsis.
We hopethat futureresearch will discloseamore sen-
sitiveand cheaper tests.
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