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C, 

EPTICEMIA is a freque nt and serious 
event  which thre atens surviva l durin g 

the first  four weeks of life(l-4). The new -
born  infant, especia lly pret erm, has mark -
edly decreased serum levels of C3, Cy 

properdin and factor B, all key elements in 
alternative pathway of complement(5,6) . 
They have markedly decreased serum lev-
els of IgM and IgA at birth. Although IgG 
may be normal in term infants, it is low in 
preterms(5-8). Because of low levels of anti-
body and complement, there is defective 
generation of chemotactic factors and ab-
normalities of opsonization leading to life 
threatening bacterial in fections(5).

Exchange transfusi on (ET) has been 
performed in cases of neonatal sepsis with 
sclerema(9-11),   respiratory   distress   syn-

Drome(11), disseminat ed intra vascular 
coagul ation( ll,12) and neutropenia(13). 
However , the efficacy of exchange transfu-
sion in neonatal sepsis has not been thor-
oughly evaluated(14) and there is a paucity 
of controlled evaluation of the effects of 
ET(14) particularly on the levels of 
immunoglobuln and complement in severe 
neonatal septicem ia. This prompted  us to 
undertake the present s tudy.

This prospective study was done on ne-
on ates adm itted in the referral neon atal 
unit of Lok Nayak Hospital, New Delhi 
which predom inantly serve s the poorer 
strata of the society. The neonates are most-
ly referred from hospitals with poor  facili-
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levels rose significantly while C, levels  did not show significant rise 12 -24 hours after ET. I g and 

levels did not change significantly in the controls. ET with fresh whole blood in
septicemic newborns with sclerema improves survival,  particularly in the more premature group 
and significantly enha nces, IgG, IgA an d IgM levels.
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ties for neonat al care and are brought  late 
in critically sick conditio n. The inclusion 
criteria were clinical features of sepsis with 
presence of sclerema, and a positive blood 
culture. Prior informed consent was ob-
tained. The study was approve d by the In-
stitutional Research Committee. Consecu -
tive cases of neona tal sept icemia with 
sclerema  were enrolled and randomized 
(random numbers) to undergo ET (Study 
group)  or no ET (Control group) in addi-
tion to antibiotic and other supportive ther-
apy. Blinding was not feasible. However, 
the investigator perfo rming immunoglobu-
lin and C3 estimation was blinded  to the 
randomiz ation group. Therapy as per the 
randomiz ed group was inst ituted immed i-
ately on hospitalization. Subjects in whom 
clinical impression of septicemia was not 
substanti ated by microbiolog ical cul ture 
were excluded from the study. A sample  
size of 20 in each group was predecided in 
view of the expensive tests involved.

A double volume ET w ith cross 
matched adult whole blood was done once 
in the study group. The anticoagulant used 
in donor blood was CPD Adeninie. T he do-
nor blood was tested for HBsAG and HIV. 
As a po licy, the donor  blood  was taken 
only from the hospital blood bank, which 
accepts blood only from relative or volun-
tary donors. The rest  of the management  
was essent ially similar in both the groups.  
None of the babies in the control group re-
quired  exchange transfusion for jaundice. 
Phototherap y or blood transfus ion were  
given to neonates o f both the grou ps when-
ever required.

Blood was drawn  for immunoglob ulin 
and compleme nt levels twice from controls 
(at inclusion  and 12-24 hours later), once 
from donors and before and 12 -24 hours af-
ter ET in the study group. Blood fo r immu-
noglobulin and complement levels was col-
lected and transferred to capp ed bo ttles

and allowed to clot. The immunoglobulin 
and C3 levels were quantified by single ra-
dial immunodiffusion technique using lim-
it diffusion in agar gel. Triparti gen plates 
(Behring, Hoechst India, Bomba y) were 
used for quantificat ion of immunoglobu -
lins. Comp lemen t was qu ant ified us ing 
NOR Partigen C, plates (Behring, Hoechst 
India, Bombay). The control sera for immu-
noglobul in and complem ent (Behrin g, 
Hoechst India, Bombay) had a concentra -
tion of IgG 1250 mg/dl, IgA 23E mg/dl, 
IgM 96 mg/dl and C3 0.9 g/1. Low concen-
trations of IgA and IgM undetectable by 
tripartigen plates were measured by 
counter immunoelectrophoresis (CIEP).

Statist ical analyses included Pearson 
chi-square test, Fisher's exact test, 
Wilcoxon signed rank test and Mantel 
Haenszel's test for linea r association.

Twenty neonates with bacteria l sepsis 
and sclerema underw ent ET. Twenty 
septicem ic neonates  with sclerema  served 
as controls.

Gram negative organis ms accounted for 
85% cases in the study group and 90% in 
controls. and E. contributed to 
45% of cases in both the groups. The clini-
cal profile in the study and control group 
were comparable (p >0.05) with regard to 
age, mean weight, sex, gestational age,  in-
trauterine growth, associat ed pneumo nia, 
meningitis, hypoglycemia, mean base ex-
cess, shock, acidosis and baseline immuno-
globulin and complement levels 
Mortal ity was 50% in the study group and 
95% in controls. T his diffe rence was statis -
tically significant (p=0.0046). There was n o 
death related to exchange trans fusion.

IgG, IgA and IgM levels rose signifi-
cantly 12-24 hours after ET. Levels of C, 
did not rise significantly after ET. In the 
control  grou p,   the  levels  of  immunglo -
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bulins and C3 did not change significantly  
over the next 12-24 hours Blood 
transfusion was not requir ed for any neo-
nate during this period in the con trol 
group. Levels of immunoglobulins and C, 
in the donor blood (mean ± SD) were as 
follows: IgG-11.76 ± 4.37 g/1, IgA-2170.4 ± 
728.2 mg/1, IgM-2041.2 ± 924.4 mg/1 and 
C3-780± 200 mg/1.

Fol lowin g exchan ge transfus ion, the 
best surv ival in 28-32 weeks  gestation 
group w as 75% as comp ared to 43% and

20% in 33-36 weeks and >36 weeks gesta-
tion groups, respectively. No such differ -
ence was observed in the controls (

The effec t of ET on immunoglobul in 
and C3 levels was analyzed in different ges-
tational age groups. The IgG levels rose sig-
nificantly at 12-24 hours in 28-32 weeks 
group only. IgA and IgM levels rose signif -
icantly only in 32-36 weeks group. There 
was no significant increase in C, levels. 

Incomplete development of the host de-
fence system of the neonate is largely re-
sponsible for the high mortality in neonatal 
sepsis. IgA, IgM and C3 are not transferred 
transplacentally. Transfer of IgG occurs 
progressively, particula rly after 20 weeks 
gestation and levels are low in premature  
infants. Several workers have attempted to 
compensate for these defects by perform-
ing ET (9-13,15-18). Improved survival fol-
lowing ET has been reported in neonatal 
septicemia with sclerema but immunologi-
cal benefits associated with such improved 
survival have not been well doc umented.

In the present study, IgG, IgM and IgA 
leve ls rose significant ly after ET. In one 
case, IgG level was  3 g/1 whi ch rose  to 
llg/1 12-24 hours after ET and the patient 
survived. In eight cases, pre exchange lev-
els of IgG rose from <5 g/1 to a mean of 
9.28 g/1 12-24 hours after ET and five out 
of these eight patients survived. Thus there 
was an overall significant increase in IgG 
levels following ET, and the increase was 
more marked in thos e with low baseline 
IgG levels. This may be attributed to the 
higher leve ls of immunoglobulins in the 
donor blood.

An earlier study(19) on 56 septicemic 
neonates document ed improved survival  
(54% vs 18% in controls) and a definite rise

(Table II). 

Table 
III).

(Table IV).

Discuss ion
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in mean levels of IgG, IgA, IgM and C3 lev-
els after ET. Another study(10) on 10 
septicemic neonates with sclerema showed 
improved survival after ET (70%). The im-
munoglobulin and complement levels were 
quantified before and after ET in 5 neo-
nates. The IgA and IgM rose significantly 
but IgG did not change significantly while 
C3, C4 and CH50 showed a inconsistent and 
insignificant rise. Similarly, documented by  
another group (20).  In the current study too, 
no significant change was evident in C3 lev-
els after ET.

An    interesting    observation    in    the 
present stud y was greater improvemen t in

survival after ET in more premature group 
(28-32 wks gestation) compared to those 
with gestation >32 weeks. Probably provid-
ing immunological components through ET 
to the immunological ly immature preterm  
with sepsis assumes greater importance in 
their management. In septic neonates, ad-
ministration of intravenous immunoglobu-
lins proved more benefici al in the prema -
ture group s as comp ared to the  term 
group(21). However, ET may provide othe r 
advantages like removal of bacteria and 
bacterial toxins, increase in the pool of nor-
mal neutrop hils, improvement in perfusion 
and tissue oxygenation and decrease  in 
hemorrhagic complications(22). Thus ET is
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an inexpensive and simple mode of immu-
notherapy in neonata l seps is, part icularly 
useful for  the developing w orld.

In conclus ion, our study  suggests that 
ET with fresh whole blood in septicemic 
newborn  infants with sclerem a improves 
survival, parti cular ly in the more prem a-
ture group and significant ly IgG, IgA and 
enhances IgM levels.
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