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Objective: We documented the immunological profile of neonates and mothers, and
lymphocyte subsets at birth. Methods: Consecutively born preterm neonates (26 to 31
weeks gestation) at our level Il neonatal unit, fulfilling the inclusion criteria were enrolled.
Immunoglobulin levels were assessed in maternal blood and in cord blood along with T cell
subsets. Results: Atotal of 115 neonates were enrolled. The mean cord levels for IgG, IgM
and IgA, respectively were 5.34, 0.10 and 0.04 g/L and of B, T, NK and NK-T cells were 14%,
71%, 10% and 1%, respectively of total lymphocyte population. Cord 1gG and IgA levels
showed a significantly rising trend with increasing gestation (P=0.005 and 0.02, respectively)
but not IgM and T cell subsets. Maternal immunoglobulins were similar in all gestations.
Conclusion: The cord 1gG and IgA increased with increasing gestation but not IgM in
neonates.
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eterm neonates, born before 37 completed
eeksof gestation, constitute 11% of total births
with those born before 32 weeks comprising
about 16% of preterm births [1,2]. Preterm
neonates are seen to devel op sepsismore often; one of the
factors being immature immune system. Previous studies
onimmuno-globulin profilein preterm neonates have docu-
mented reduced immunoglobulin concentrationsin preterm
as compared to term babies. Studies on lymphocyte
subsets and immunoglobulins in preterm neonates have
had varying results [3-15]. Literature is scanty regarding
immuno-globulin and lymphocyte subsets at very low
gestation. Hence, our aimwasto study theimmunoglobulin
profilesand lympho-cyte subsetsin very preterm neonates
at birth, which may haveclinical implications.

METHODS

Thestudy wasconductedinatertiary carereferral hospital as
a single center, observationa study in neonates and their
mothers after obtaining written informed consent from
parents. The study was approved by the institute research
ethics committee. All consecutively born neonates with
gestation of 26 to 31 week during the study period of 1 year
were enrolled. Neonates with severe perinatal asphyxia,
suspected or proven chromosomal anomalies, intra-uterine
infection and definiteimmunodeficiency insibling or parent,
and mothers with choricamnionitis, multifetal gestation,
acutefebrileillness4 weekspreceding delivery, onlong-term
steraids, recent vaccination and TORCH (toxoplasma, others,
rubella, cytomegalovirus and herpes) infections were
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excluded. Thegestationd age of the baby was assessed from
the first day of last menstrual period or first trimester
ultrasonography, whichever was available. Postnatally
gestational age was confirmed by New Balard score.
Demographic details, gravidity, mode of ddivery, HIV
(Humanimmunodeficiency virus) status, TORCH serology
and any other infectionsduring pregnancy wererecorded for
the mother. Neonatal details included birth weight, sex,
APGAR and antenatal steroids. Various morbiditiesduring
the hospita stay including respiratory distress, sepsis,
shock, total parenteral nutrition, neonata jaundice, feed
intoleranceand hypoglycemiawererecorded.

Each mother’svenousblood (2 mL) wascollected prior
toddivery forimmunoglobulinprofile (IgG, IgM and IgA).
FivemL of cord blood was collected for immunoglobulin
profile(1gG, 1gM and IgA) and lymphocyte subsets (B cells,
T cells,NK cellsand NK-T cells). Sampleswere centrifuged
within 24 hours of collection and the separated serumwas
then stored in refrigerator at -80°C and processed | ater for
immunoglobulins. Lymphocyte subsets were assessed
within 24 hoursof callection. Serum 1gG, 1gA and IGM were
estimated by endpoint nephelometry on asemi-automated
nephelometer MININEPH (The Binding Site).

Lymphocyte subsets (T, B and NK, NK-T cdls) were
estimated using monoclonal antibodiesagainst CD45, CD3,
CD19 and CD16/56. Lymphocyteswere gated using CD45
and side scatter, and thelymphocyte subsetswere estimated
inthegated lymphocyte population. Fifty uL of EDTA anti-
coagulated blood was pipetted into aFACStube and 10 uL
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each of fluorochromelabelled CD45, CD3, CD19 and CD56/
16 were added to thetube and vortexed for proper mixing of
the antibodies with the test sample. The tube was then
incubated inthedark for 15 minutes. Following incubation,
1 mL of lysing solution wasadded to the tubeand incubated
inthedark for 10 minutes. Thetubewasthen centrifuged at
1200 rpmfor 10 minutes, the supernatant wasdiscarded, and
the stained cell pellets were washed twice with Phosphate
buffer saline (PBS) and suspended in 500 UL of PBSbefore
sample acquisition on a flow cytometer (Navios 2 laser 6
color flow cytometer, Beckman Coulter). Following sample
acquisition, data analysis was performed using the Kaluza
flow cytometry data analysis software. Lymphocytes were
gated on CD45 vs side scatter and the different subsetsin
the gated lymphocytes were estimated using dot plots and
histograms.

In the absence of previous data in very preterm
neonates, it was decided to enrol aconvenience sample of
25 mother-infant pairsat each gestational age.

Satistical analysis: Statistical analysis was done using
SPSSversion 22. Comparisonswere made by using student
t test, Mann-Whitney U test, Chi-squaretest and Kruskal-
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Wallis test as appropriate. A P vaue of <0.05 was
considered significant.

RESULTS

A total of 115 neonatesand their motherswereenrolledin
thestudy (26 to 27 weeks-18, 28 weeks-22 and 25 each from
29-31 weeks). Thedemographic details of theneonatesare
giveninTablel. Theimmunoglobulin profile of neonates
and their mothersarepresentedin Web Tables| and Table
I'1. The lymphocyte subsets of the neonates are given in
Tablelll.

The immunoglobulin profile (IgG, IgM and IgA) of
mothers and neonates with and without sepsis did not
differ significantly. The same was true for lymphocyte
subsets in the neonates.

DISCUSSION

The present study noted increasing values of 1gG and IgA
with gedtation. The lymphocyte subsets were not
sgnificantly different amongthe preterm neonatesof 26to 31
week gestation. Therewasno differenceinimmunoglobulin
profile of neonates and mothers and lymphocyte subsets of

Tablel Demographicand Clinical Characteristicsof Preterm Neonates (N=115)

Variables 26wWk(n=10) 27wk (n=8) 28wk(n=22)  29wk(n=25)  30wk(n=25) 31wk (n=25)
Birthweight (g)2 846 (169) 913(121) 1076 (198) 1112 (231) 1189 (217) 1369 (264)
Male 5(50) 5(62) 13(59) 10 (40) 13(52) 11(44)
SGA 1(10) 0 1(5) 6 (24) 9(36) 8(32)
Suspect sepsis 7(70) 5(63) 12(55) 18(72) 20(80) 10 (40)
Proven sepsis 0 1(13) 2(9) 2(8) 1(4) 1(4)

Values in no. (%)or dmean (SD). SGA-small for gestational age.

Tablell Immunoglobulin Profile of M other s of NeonatesWith Gestational Age of 26-31 Week (N=115)

Variables(ing/L) 26Wk(n=10) 27wk (n=8) 28Wk(n=22)  20wk(n=25) 30wk (n=25) 31wk (n=25)
Immunoglobulin G 78(62-11.9) 10.8(9-128)  9.1(68112) 88(7.2-99)  88(6.4-10.9) 7.7(7-9)
Immunoglobulin M 099(0514) 092(0.811) 102(0.816) 12(09-15  1(0515) 1.1(0.8-1.3)
ImmunoglobulinA 15(11-18)  19(1.624)  15(1.2-200  17(12-21)  18(13-23)  17(1.2-19)

Values in median (IQR). All P >0.05.

Tablelll Lymphocyte Subsetsin Cord Blood of NeonatesWith Gestational Age of 26-31 Week (N=115)

Variables  26wk(n=10)  27wk(n=8) 28wk (N=22) 29wk (n=25) 30wk (n=25) 31wk (n=25)
Bcdl 83(51-137)  123(89-19.2) 122(83222)  122(94-193)  12.6(8519.1) 12.5(8.7-18.1)
Tedll 77.9(73.6-84.3) 74.2(64.7-78.7) 69.9(616-795)  713(58.1-80.1) 70.9(59.9-79.8)  75.0(65.6-80.8)
NK cell 7.2(5.9-9.4) 84(6.4-135)  102(60-146)  9.0(4.5-15.8) 10.4(6.3-18.7) 7.4(4.2-13.2)
NK-Tcell  0.9(051.7) 081(0521)  0.49(0.4-1.0) 0.79(0.5-1.2) 0.98(0.4-1.3) 0.7(0.6-1.1)

Values presented as percentage of total lymphocytes in median (IQR). All P>0.05. NK cell — natural killer cell.
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WHAT THIS STUDY ADDS?

« The normal values of immunoglobulins and lymphocyte subsets for neonates of each gestation are presented.

neonates who devel oped sepsis and who did not.

Theimmunoglobulinlevelsinthe study weredifferent
fromthat by Boersma, et a. [4]. Thiswas probably dueto
differencesin the gestation agesof enrolled neonates, with
lower gestation in present study compared to other studies.
Ahmad, et a. [7] reported 1gG levelsin preterm in two
groups (<34 weeksand >34 weeks). ThelgG levelsinthe
present study (5.34 g/L) arelower thanAhmad, et a. [7].
(6.41g/L), thedifferenceprobably duetothedifferencesin
gestationin enrolled neonates. The study by Ozdemir, et d.
[6] enrolled neonates of <28 weeks, 29-31 weeks, 32-37
weeksand>38weeks. Themean (min-max) |gG levelswere
37(1596)gL,54(3.1-87)g/lL,6.7(3.3-11) gL and 7.9 (4
20) g/L, respectively. Conway, et al. [13] noted a linear
correlation of 1gG levels with increasing gestation. Our
study also showed similar trend. Sharma, et al. [ 14] found
mean (SD) and range of 1gG, IgM and IgA valuesin 40
preterminfantswere11(1.5) g/L and9-14 g/L., 0.34(0.06) g/L
and0.2t00.4g/L,0.02(0.03) g/L and0-0.12 /L, respectively,
which are higher than our study, probably because they
included preterm infants of higher gestations up to 36
weeks. Panayotou, et al. [15] studied serial IgA and IgM in
cord blood in healthy preterm neonates of 28-35 weeks of
gestation and found that 1gA was absent in most cord
blood samples. Thiswasin contrast to the presence of IgA
in cord blood samplesin the present study. As IgM does
not cross placenta and hence high cord IgM may reflect
underlyingintrauterineinfection however wehad very low
valueof IgM in our study.

When comparing lymphocyte subsets, there were no
studies that had separate values at each gestation.
Berrington, et al. [8], observed that pretermhad 65% T cells,
23% B cellsand 7% NK cellsin their blood. Thesewere
nearly similar to our study. The T cellsand B cellsin the
study by Quinello, et a. [9] in gestation 30 weeks to 33
weeks were 43.3% and 16.1%, respectively. Our study
showed T cells and B cells to be 70.8% and 13.9%,
respectively at gestation 30 to 31 weeks. Our study also
found no difference in lymphocyte subsets in those who
devel oped sepsisand thosewho did not. Thisisin contrast
to the study by Bochennek, et al. [12], which showed that
neonates who developed sepsis had significantly lower
NK cells. The causefor thiscould not be evaluated.

This study showed that there was no statistically
significant differencein the immunoglobulin profile and
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lymphocyte subsets of the preterm neonates with regards
to occurrence of sepsis. However, this study had a small
samplesizeand further studies are needed to establish the
norma values of immunoglobulins and lymphocyte
subsets at each gestation and their relation to occurrence of
sepsis.
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Web Table I Inmunoglobulin Levels in Cord Blood of Neonates With Gestational Age of 26-31 Week (N=115)

Variabjes 26 Wk 27 WK 28 Wk 20wk 30wk 3wk
n=10 n=08 n=22 n=25 n=25 n=25
Immunoglobulin 4 3.7 4.7 5.1 5.6 53
@Ly (2748 | (3367) (45.6) (4263 | 4872 | (4672
Immunoglobulin
i 0.09 007 0.05 0.06 0.06 0.09

(0.04-02) | (004008 | (0.04-0.1) | (0.040.08) | (0.04-0.08) | (0.07-0.1)

Immunoglobulin
(g/lL)? 0.03 0.03 0.03 0.03 0.03 0.04

(0.03-0.05) | (0.03-0.03) | (0.03-0.03) | (0.03-0.05) | (0.03-0.03) | (0.03-0.06)

Valuesin median (IQR). 3P<0.05; °P=0.051.
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