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SUMMARY

We examined the expression of the CD45RO antigen, which characterizes the antigen primed/memory
phenotype of T lymphocytes, as a marker for congenital infection in blood samples of newborns and
fetuses. CD45R0O expression on T cells was determined by triple-colour fluorescence flow cytometry. In
total 537 blood samples of newborns and infants up to an age of 3 months and 89 fetal blood samples
from gestational weeks 19-31 were analysed. Of the newborns and infants, 74 had a clinically,
serologically and/or antigenically evident infection, and four of the fetuses had a confirmed intra-uterine
infection. In 35 infants with acute predominantly bacterial infections such as sepsis or pneumonia, 17
(48:6%) had elevated CD45R¢N expression. In 39 infants with proven pre-, peri- or early post-natal
infections with toxoplasmosis, cytomegalovirus (CMV), rubella, herpes simplex virus (HSV) or human
herpes virus type 6 (HHV®6), 25 (61%) exhibited enhanced CD45R8E™ expression. Three of four
fetuses with confirmed intra-uterine infection (three with CMV, one with parvovirus B19) exhibited
elevated CD45REJIM expression. The specificity of the CD45RO assay for detecting microbial
infections was 946% for newborns and infants up to 3 months and90 for fetuses. It is concluded

that elevated numbers of CD45RE" T cells in infants up to 3 months of age strongly suggest an
infection. However, the sensitivity of the CD45R0O assay is not sufficient to enable the test to be used as
a general marker for prescreening infants to detect pre-, peri- or early post-natally acquired infections.
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INTRODUCTION changes its repertoire of surface molecules from a virgin T cell
phenotype to an activated phenotype (e.g. enhanced expression of

Diagnosis of congenital infections in newborns and infants is -
associated with several problems. The clinical signs of infectionsCDGg’ CD25, HLA-DR, CD29) and to a phenotype characteristic
for memory cells [1-3]. A number of cell surface molecules are

which can be caused by different organisms such as bacteria,. . o .
: . - . differentially expressed on virgin and memory cells and their
viruses or protozoa, vary greatly. Since specific IgM antibody

responses may be lacking, a large panel of time consuming angzr:;zsi'fophezr; ;0?:23Iégcrseishezsoéggcrfsief (\é:vghllzg/](e:D[fé?]'
expensive specific tests including antigen detection, virus isolation ! ' ’

. . - .LFA-3 (CD58) and CD44, whose expression is enhanced on
in cell culture and polymerase chain reaction (PCR) methods is . . . . -
emory cells, are involved in cell—cell interactions or in trans-

often required to identify a certain organism. In general, screening_ ... S . .
is only performed for the most likely infectious organisms, so thagzmmg activation signals (CD11a/CD18, CD58) or function as

. - ..homing receptors (CD44). The best studied markers that delineate
uncommon organisms may go undetected. Since non-specific.

virgin and memory T cells are the variant isoforms of CD45, the

markers of infection such as C-reactive protein (CRP) can ofte .
give false positive and negative results, an efficient and inexperrl‘é:m'SRA isoform (mol. wt 190000-220000) and the CD45RO

. . o L |Poform (mol. wt 180000). CD45RO T cells are defined as
sive screening test for congenital infection is needed for prenata

diagnosis. Candidates for markers of congenital infections incIudénf?enrm;zt.cilllf.cbgfa;ii tgﬁ% Zrt?md?z:t\'/c?r? ;rr?g] Cr:oD"‘r(;jEV:\hcee”rS(;call
certain cell surface molecules, which appear on the surface of f igent togen imuiat provi

S . . igf€SPONSe to antigen [1]. Thus, healthy newborns who have not
lymphocytes upon antigenic contact. When activated by microbia erienced infection express CDA5RO on a small minority of the
antigens, certain T cell subsets expand and the T lymphocyt xper ! : xp inorty

cells [2,6—8]. However, in newborns who have come into contact

Correspondence: Professor Dr med. Gisela Enders, Institu¢ifo- with infectious organisms transmitted from the mother, the number
logie, Infektiologie und Epidemiologie e.V., Medizinisch-diagnostisches Of CD45R0L T 0_9"5 should be increased, as has been reported for
Gemeinschaftslabor, Rosenbergstrale 85, D-70193 Stuttgart, Germany. HIV-infected children [9]. A recent study showed an enhanced
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expression of CD45RO in eight cases of proven congenital infec- 0 200 400 600 8001000 O 200 400 600 800 1000
4 e Laduid,}

tion [8]. A negative result could therefore reduce the number of 10 . / bbbt 1000
further specific diagnostic tests required to confirm or exclude (@ b)
congenital infection. Here we have evaluated the sensitivity and 10° ! i ! 800
specificity of the CD45RO assay as an inexpensive infection , : | » ) 1}2,"'. L 600
marker in newborns and fetuses. 10 Y Markor o Niarear
: e position 1 ! v position 1 [ 400
10 4 T T

PATIENTS AND METHODS o, f poston2] 1 i postona | 200
Patient categories and samples < 184 A . AN °
Blood samples (= 537) from newborns and infants up to 3 3 (c) ! 3 1000
months of age were selected on the basis of suspected infection (3] ! - L 800
and screened for infectious agents as described below. The blood I
of these infants with and without clinical and/or serological signs 192 %Lf : a - 600
of infection was drawn and collected in tubes containir§mg Ve e b poatny | 400
EDTA-K,/ml. These samples included 214 (40%) cord blood 10’ : Ervew—— Mareor 1 200
samples obtained at birth. Four groups of patients were defined : position 2 position 2|
based on the following parameters: group ri=(18), healthy 10° - e T F 0
infants on whose results the ‘healthy’ cutoff for percent CD45RO 10° 10" 10° 10* 10* 10° 10" 10 10° 10*

T cells was defined; group 2 & 463), patients without any sero- CD45RA
logical evidence of infection; group 8 & 35), patients with acute  rig. 1. Representative dot plot analyses of CD45RA and CD45RO expres-
infections such as pneumonia or sepsis predominantly caused Byon on T lymphocytes. Cells were stained and analysed as described in
bacteria; group 4n(= 39), patients with serologically, virologic- Patients and Methods. Markers were set to discriminate between
ally or antigenically confirmed infection. CD45RA™" (marker position 1), CD45R&“P 9" T cells (marker
Fetal blood (i = 89) was obtained by cordocentesis, performedposition 2) and CD45RO T Ce.”hS; (a) Healthy adult (36 years old):

at weeks 19-31 of gestation and collected in EDTA tubes. Prenatdparker position 1, 42% CD48™" T cells; marker position 2, 68%
diagnosis was performed for rubella, cytomegalovirus (CMV)’CD45RCP " grigm;rcells. (b) Healthylnfgnt(Gweeksold):masvkgirgﬁpsnmn
varicella zoster virus (VZV), parvovirus B19 ofoxoplasma 1, 42% CDA43 .Tce"S; marker position 2, 18%.CD45RC? ) T

o . . . . cells. (c) Infant with proven prenatal cytomegalovirus (CMV) infection (6
gondii infection according to the type of maternal infection or

. L weeks old), IgM-positive, CMV early antigen test-positive, virus isolation
fetal_ultrasound abnorma_llltle_s. The fetal origin of the bI_ood WaSjy cell culture from urine sample positive: marker position 1;3%
confirmed by the determination of fetal haemoglobin. Eight fetal cpagio™” T celis: marker position 2, 38% CD45RCP™ P9 T cells,
blood samples were found to be contaminated with maternal bloogh) Fetus without evidence of microbial infection (gestational week 21):
and were therefore excluded from the study. marker position 1, B% CD48™" T cells; marker position 2, 38%

CD45RA™™ P9 T cells.

Laboratory procedures
All blood samples from newborns and infants were either referred
to our routine screening programme for congenital infections
(‘STORCH), or in case of known maternal infection in pregnancy bated for 20 min in the dark with the following antibody combi-
referred for diagnosis for specific infections. Acute bacterialnations: (i) CD3-PerCP/FITC-/PE-conjugated isotype control; and
infections included newborns and infants with sepsis and bacteridli) CD3-PerCP/CD45RA-FITC/CD45RO-PE. Erythrocytes were
pneumonia. An acute infection with CMV was diagnosed by then lysed and the cells fixed for 10 min at room temperature using
detection of specific IgM by ELISA and virus isolation in cell the Becton Dickinson lysing reagent, centrifuged at @ 10C
culture and/or positive PCR, and in some cases using the pp68nd washed once with 3 ml PBS.
early antigen immunofluorescence test. Rubella virus infection was The cells were analysed on a FACScan (Becton Dickinson)
diagnosed by detection of specific IgM antibodies using ELISAwith five-parameter analysis including two scatter and three
techniques. Infections with. gondii herpes simplex virus (HSV), immunofluorescence channels. CD3ymphocytes were gated
human herpes virus type 6 (HHV6) and VZV were diagnosed byusing the PerCP-fluorescence. Before analysis of patients, normal
detection of specific IgG and IgM antibodies. Parvovirus B19,values for CD45RO expression on CDI lymphocytes were
rubella virus, VZV andr. gondiiinfections were also confirmed by obtained for healthy adults\(= 59) and for healthy newborns up

PCR techniques. to 3 months of agen(= 18). Only the cells with CD45RO bright
fluorescence (CD45Q@“‘;_marker position 1) were defined as
Flow cytometric analysis ‘positive’. These CD45REI T cells did not express CD45RA

Triple-colour fluorescence flow cytometry was used to determing(Fig. 1a).

the expression of the CD45RO antigen on the surface of T

lymphocytes. The following MoAbs were used: PerCP-conjugatedStatistical analysis

anti-CD3 (Leu-4), FITC- and PE-conjugated irrelevant mouseFor statistical analysis of the data an analysis of variance proce-

immunoglobulins, FITC-conjugated CD45RA and PE-conjugateddure (Scheffe's test for pairwise comparison) was applied. The

CD45RO0. All antibodies were obtained from Becton Dickinson operation was preceded by a Proc Univariate test on normal

(Heidelberg, Germany). distribution values and an arc sin transformation, as necessary
The samples were prepared using a whole blood procedurdor calculation with percentage values. The level of significance

Briefly, EDTA-blood containing % x 10° leucocytes was incu- wasP = 0-05.
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RESULTS non-infected newborns and fetuses, and those who had experienced
a microbial infection. Blood samples & 537) of newborns and
infants up to 3 months of age and 89 fetal blood samples, which
also underwent our routine diagnostic tests, were tested for corre-
lation with a congenital or early post-natal infection.

Normal values for CD45RES™ T cells for adults, healthy
newborns and fetuses
Fifty-nine samples from healthy adults (mean age5296-:0
years) were analysed for CD45RE" T cells. In this control
group CD45R™9™ was expressed on 35+ 9-3% (meant s.d.)
of CD3" cells. A representative dot plot of a 36-year-old healthy
adult with 442% CD45RA™ T cells is shown in Fig. 1a.

In healthy newborns up to 3 months old (group 4), the mea
CD45RA"M expression on T cells wass+ 1-7% (n = 18) (Fig.

CD45RAM expression on T cells of newborns and infants up to
3 months old with suspected pre-, peri- or early post-natal
ninfection

As shown in Table 1, we investigated 463 samples of newborns and

2, column 1). This group was used as the healthy control referenc'é“(ants up to 3 months old without any serological or antigenic

group. Based on these results we defined newborns with gvidence of congenital infection (group 2). Included were 245
samples of newborns with suspected congenital infection accord-

CD4SRO expression < 9% as negative (no prior antigenic contactm to clinical abnormalities, which were referred to our routine
caused by a microbial infection) and those with >9% of 9 '

ight" o ) . .1 'STORCH'’ screening programme (a). Of the samples;3%6
ﬁiﬁisgr'gzs I igerlllzr né;; ”polf:;ivkee | (S;Jhgagtezgvzngf e?] Ié“gggi (n= 236) had a C||34%£€5'9hg‘ expressi(or)1 within the norﬁml range.
' y y 9 Only 37% (n = 9) had T cells with a CD45R&™ expression on

causes a severe infection, or that immunization occurs in the earl et
! 0 .40 right
post-natal period, cord blood samples as well as blood samples ore _than 9 A).Of _T_cells. Th_e mean 085~ 1-4% CD45R0 T
ells is not significantly different from the control group 1 of

to 3 months of age were included in this study. Representative d ~ =0
plots of the CD45RO expression of a healthy infant (6 weeks o|d?‘ea'Fth{h”eWb°r”S'2‘1§ 18, 51| * 1f7/°)' o ers with
with 4:2% CD45RAG"™M™ T cells and of an infant with proven urh_e;more, sa{nz gsfot_nevy orns from mothers WII ad
congenital CMV infection (6 weeks old) with 6 CD45RA™M™ nown history or suspected infection in pregnancy were analyse
T cells are shown in Fig. 1b and c, respectively. (b). The maternal |nfgctlons included toxoplasmogis=(88),

In most fetal blood samples analysed, in contrast to samples MV (n = 46), parvovirus B19r(= 26), VZV (n = 23), rubella

virus (h = 15), HSV ( = 5) and several other infections £ 15)

I i 0,
newborns, a relatively high percentage (up to 35%) of fetal T CeIISsuch as coxsackie virus, hepatitis C virus, HIV, HHV6, measles,

expressed the CD45R0O antigen in low concentrations (low fluor-

escence: CD45F3€5V) A representative dot plot is shown in Fig pertussis and borrelia. The results were comparable to those of
’ . A ' . 0, F@@
1d. In this case, only-3% of the T cells expressed CD45&E" ~ 9rouP 2a: only B% of the samples tested had a CD43!

> & ; o -
but 320% of T cells were CDASREI 9 As described above, expression on >9% of T cells. Furthermore, there was no sig

! ipr . . ight
these CD45R®" T cells were below the defined marker position nificant (?)lfference n the mean of CD4SRE" T cells
1 and thus were not regarded as CD45RO (4-7 = 1-9%) compared with the control group 1 of healthy new-

We investigated whether the amount of CD4SEH cells borns. The results of these two groups of infants having no
" . evidence of infection are summarized in Table 1. The test for
marker ition 1) m marker iscrimin ween i . . .
(marker position 1) may be a marker to disc ate betwee CD45RA"M expression on T cells as a marker for microbial
infection exhibited a specificity of 98%.
Figure 2 summarizes the 74 cases with either clinically evident,
mainly bacterial acute infections such as sepsis and pneumonia

2]
g_ 30—
8. (group 3,n = 35) or with confirmed congenital or early post-natal
58 25 8 o o predominantly viral and toxoplasmosis infections (group 4,
§§ © n = 39). Among the 35 cases with clinically evideqt predomi-
£ 20 o o 5 nantly bacterial infections the percentage of CD458® T cells
S § 6 ° ranged erm+ 7% to 191% (Fig. 2). The mean of -8 = 42%
s 151 g ° o CD45RA"M" T cells was significantly different (= 0-05)
B o -
82 10 § £ A _
g2 8 o ° Table 1. CD45RCA"" expression on T cells of newborns and infants up to
8\?,‘ 5 ,g 3 é o — 3 months of age with no evidence of microbial infections based on sero-
Ei— g o o ° logical and antigenic tests (group 2)
o

3 0 1 1 1 1 1 1 1
(8] . No Acute  CMV Toxo- Rubella HSV HHV6 I

infection bacterial plasmosis CD45RA"IM T cells <9% (negative) > 9% (positive)

infection
n=18 n=35 n=24 n=4 n=5 n=4 n=2

a.n=245; mean ® + 1-4%
Fig. 2. Relative numbers of CD45RE™" T cells in infants up to 3 months ~ Newborns with suspected congenital 236 (963%) 9 (37%)
old with proven congenital or early post-natal infection. Cells were stained infection based on clinical
and analysed as described in Patients and Methods. Samples with findings (STORCH)
CD4_5R(5’”@’“_t expression <9% were defined as negative, >9% as positivg,  _ 18- mean 4 + 1-9%
'(honz_ontal line at 9%). Mean values are indicateg for each grogp. NQ Newborns from mothers with known 202 (927%) 16 (73%)
infection, Cc_)ntrol_ group of_healthy newt_Jorns; acute t_)acterlal |_nfect|_ons, or suspected history of infection
newborns with clinically evident predominantly bacterial acute infections in pregnancy
such as sepsis or pneumonia; CMV, toxoplasmosis, rubella, HSV, HHV6,
newborns with proven congenital or early post-natal infection with the Sum,n = 463 438 (946%) 25 (54%)
indicated infectious agent.
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compared with the control group of healthy newbornsl (6  Table 2. CD45R3"™ expression on T cells of fetuses (1931 gestational
1:7%). However, CD45Reyont expression was elevated and thus week) with and without evidence of intra-uterine infection= 89)
considered_ to pe positive in onl_y. 1.7 (880) of these 35 cases. | Ng evidence of an intra-uterine infection

Therefore in this group the sensitivity of the assay as a marker of

acute infection was 46%. -

Newborns with proven congenital or early post-natal infection CD45RG™™ T cells <9% (negative) > 9% (positive)
showed an enhanced CD45K&" expression in 64% of cases
(25 out of 39) with a range of-8% to 253% CD45RG"™M T ~ & n=49
cells. Fe_tuses_ with suspected prenatal 45 (91:8%) 4 (82%)

The mean of 1D = 6:9% CD45RA™™ T cells was signifi- infection (abnormal ultrasound)
cantly different P < 0-05) from the control group. The sensitivity b.n=36

of the test for detecting congenital or early post-natal infections™etuses from mothers with known 32 (889%) 4 (111%)
was 641%. history of infection
As shown in Fig. 2, newborns with connafalgondiiinfection Sum,n = 85 77 (906%) 8 (94%)

exhibited elevated CD45R¥$™ expression in all cases & 4). In
newborns with proven congenital, peri- or early post-natal CMV
infection, CD45RA&™M expression was elevated in 19 out of 24
cases (72%). However, CD45RE¥" expression was not
enhanced in five cases of confirmed congenital rubella syndromeD45RG™M T cells <9% (negative)  >9% (positive)
and in two proven cases of early post-natal HHV6 infection.

1. Evidence of intra-uterine infection

cmV 1* 2t
CD45RA™M expression on T cells of fetuses between weeks 1§arvovirus B19 0 1
and 31 of gestation Sum,n=4 1 3

We tested 89 fetal blood samples for CD45¥&Y expression on T
cells (Table 2). In 85 cases intra-uterine infection was excluded by Diagnosis:

negative serology or negative PCR results in fet%%OOd"W(g *Fetal ascites diagnosed at week 26 of gestation, prenatal diagnosis
(n = 8) of these cases enhanced numbers of CD45ROT cells positive for cytomegalovirus (CMV) (amniotic fluid, CMV-IgM in fetal

were found, resulting in an assay specificity of@. In four cases  piood): preterm delivery at gestational week 31 with hydrops fetalis,
a fetal infection was diagnosed by serological and virologicalintracranial calcifications.

methods. In two cases of CMV infection and one case of parvo- 1 Hydrocephaly, ventricular asymmetry, pericardial effusion diagnosed
virus B19 infection, CD45REI9™ expression on T cells was at week 21 of gestation, prenatal diagnosis positive for CMV (amniotic
elevated with 1®%, 207% and 170%, respectively. However, fluid, CMV-IgM in fetal blood): termination of pregnancy (week 23):
the proportion of CD45REYM T cells in an additional case of disseminated CMV infection of the fetus.

intra-uterine CMV infection lay within the normal range 236). Prlmal_y ma_lternal CMV infection in first trimenon, no fetal uItra_spund
abnormalities in weeks 22 and 24 of pregnancy, fetal blood positive for

CMV (CMV-PCR, CMV-IgM), total IgM (404 g/dl) elevated, newborn
DISCUSSION healthy, at age of 5 months bilateral deafness diagnosed, urine CMV

) ) positive, serum CMV-IgG levels elevated.
In order to define normal values for CD45RO expression on T i Mother with acute parvovirus B19 infection in pregnancy, excessive

lymphocytes using our laboratory methods, we tested 59 healthyon-infectial hydrops fetalis (NIHF) at week 26 of gestation, prenatal
adults and 18 healthy newborns. The normal ranges of 85 diagnosis from fetal blood positive for parvovirus B19 (PCR, Parvo-IgM).
9-3% CD45RA™M T cells for adults and & * 1-7% for healthy
newborns are in good agreement with values from previous studies
[5,8,10,11]. fetuses (7—27%) than in newborns (4-9% of CD® cells). In
The analysis of 89 fetal blood samples obtained between 1@ombination with the presence of considerable numbers of acti-
and 31 weeks gestation from fetuses without any evidence of intravated T cells (IL-2-R) they suggest that these populations arise as
uterine infection revealed higher numbers of CD45R0D cells a consequence of antigenic stimulation during intra-uterine life,
than in cord blood. However, CD45RQells of fetuses predomi-  which leads both to activation and to immunologic memory. The
nantly exhibited a low positive fluorescence signal (CD45WOT decreased numbers of CD45R@ells in newborns compared with
cells) (Fig. 1d). When comparing the numbers of T cells with fetuses may be the result of dilution by continuous production of
CD45RE" 9Nt staining, no difference was observed between cellsCD45RA" lymphocytes [13,14]. Alternatively, reversal to the high
from fetuses and newborns without evidence of an infection. Bofillmol. wt CD45RA isoform [15] may explain the low levels of
et al. [12] described a subset of resting T cells with expression ofCD45RCO" T cells in the blood of newborns. Furthermore, the
low levels of CD45RA and CD45RO molecules in cord blood. limited capacity for proliferation of intrathymic CD45ROT cells
Their data suggest that these cells are the relatively immatureonsistent with a commitment to death may contribute to the
antecedants of CD45R/RO™ T cells which may be recent absence of larger numbers of CD45RA cells in newborn
emigrants from the thymus. The relatively high number of blood [16].
CD45RC™"" T cells found in fetal blood in our study might be Based on our results of newborns and fetuses with proven
the T cell subset described by Bofét al. [12], which is more infection, we consider that the CD45RE" T cell population can
predominant in the immature blood of fetuses than in that of thedistinguish the child who experienced intra-uterine infection from
neonate. In agreement with these findings, Pagaselél. [11] children with abnormalities resulting from, for example, genetic,
found significantly higher numbers of CD45R@D4" T cells in metabolic or developmental defects.
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We have extended the study of Michie & Harvey [8] by using a measurement of IgM anti-IgG in cord serum seems to be another
larger patient collection to estimate the specificity and sensitivityinteresting marker to detect congenital infections [20].
of the CD45RO flow cytometric assay. Considering the 463  Elevated CD45RE9™ T cell levels are nevertheless strongly
samples of newborns and infants up to 3 months old with no evisuggestive of an infectious cause of disease in newborns, infants
dence of microbial infection, the specificity of the assay wa6%®4  and fetuses, since the specificity of the CD45RO flow cytometric
Only 25 samples exhibited elevated numbers of CDAZED T assay is high. Enhanced CD45R0 levels in the absence of evidence
cells. Since a routine screening for infectious organisms canndbor a specific infection warrants a broadening of the search to
include all organisms, in some of these 25 cases the elevateidclude infectious agents other than those suspected on the basis of
numbers CD45RBY" T cells may be due to an infection with an anamnestic information.
uncommon organism, which went undetected. In addition, common
infections in the screening programme may also occasionally go
undetected, so that the specificity may perhaps be even higher than ACKNOWLEDGMENTS
94:6%.

However, the sensitivity of the assay was low. In 14 of 39 case
with proven congenital or early post-natal viral or toxoplasmosis
infections (Fig. 2), no enhancement of CD45B®" T cells could

éNe would like to thank Dr Th. Meier for proof reading the manuscript.
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sidering the 32 cases of acute mainly bacterial infections like 1 \jitetta ES. Berton MT Burger @t al Memory B and T cells. Annu
sepsis or pneumonia, the sensitivity was even lowei6®48. Rev Immunol 19919:193—-217.

It must be considered that the significant increase in CD45RO 2 sanders ME, Makgoba MW, Sharrow S al. Human memory T
T cells which can be detected in peripheral blood after antigenic lymphocytes express increased levels of three cell adhesion molecules
contact may take several days. Therefore, shortly after the onset of (LFA-3, CD2, and LFA-1) and three other molecules (UCHL-1,
clinical signs the numbers of circulating CD45R&" T cells CDw29, and Pgp-1) and have enhanced IFN-gamma production. J
may still be within the normal range. This may account for the mmunol 1988;140:1401-7. ,
relatively low sensitivity in the case of bacterial infections. In cases 3 Mackay CR, Marston WL, Dudler L. Naive and memory T cells show
where the numbers of CD45RE™ T cells are not elevated (11'75;_'281 pf;hways of lymphocyte recirculation. J Exp Med 1990;
despite_ a proven infection (e_sp(_ecially_ wit_h re_gard to rubella and 4 Aldhous Mé, Raab GM, Doherty K\ét al Age-related ranges of
HHVE infections), further basic investigation is necessary._How— memory, activation, and cytotoxic markers on CD4 and CD8 cells in
ever, the absence of the memory phenotype CD45RQ@ells in children. J Clin Immunol 199414:289—98.
newborns with congenitally acquired rubella infections in our 5 Hannetl, Erkeller-Yuksel F, Lydyarde? al. Developmental changes in
study is compatible with the well established immune paresis human blood lymphocyte subpopulations. Immunol Today 1992;
present in congenital rubella, and thus would also correlate with 13:215-8.
data from the lymphocyte transformation assay of O’Séeal. 6 Yamada A, Kaneyuki T, Hara &t al. CD45 isoform expression on
[17]. Lymphocyte proliferation assayed with tﬁ‘H-thymidine human neonatal T cells: expression an_d tu_rnover of CD45 isoforms on
test, which is dependent on the presence of ‘memory’ cells, was rlwi;rieiflvze‘{susadult T cells after activation. Cell Immunol 1992;
Egﬁeﬁ\ﬁ in children with congenitally acquired rubella virus infec- 7 Beck R, Lam-Po-Tang PR. Comparison of cord blood and adult blood

. . . . . lymphocyte normal ranges: a possible explanation for decreased seve-

Of the 89 fetuses investigated, a prenatal infection was diag- it ‘of graft versushost disease after cord blood transplantation.
nosed in only four cases (three CMV, one parvovirus B19). Three  jmmunol Cell Biol 1994;72440-4.
of these samples exhibited elevated numbers of CDASRO T 8 Michie C, Harvey D. Can expression of CD45R0O, a T-cell surface
cells and one had normal levels. Further fetal blood samples are molecule, be used to detect congenital infection? Lancet 1994;
necessary to evaluate the sensitivity of the assay to detect prenatal 3431259-60.
infections in fetuses. However, the specificity of@ is nearly as 9 Duse M, Airo P, Prati Eet al. Naive and memory T-cells in HIV-
high as in newborns. infected children. Eur J Pediatr 199¥453301.

In conclusion, although inexpensive and easy to perform, WelO Erkeller-Yuksel FM, Denys V, Yukse_l Bt al Age-_related changes in
think that the determination of CD45RO on T cells is of limited use human bI.OOd Iymphogyte subpopulations. J Pediatr 199“2216_22,,'

e . 1 Paganelli M, Cherchi E, Scala & al Activated and “memory

as a Uon-specﬂlc m‘_arker for a prescregnlng _Of the neonate for phenotype of circulating T lymphocytes in intrauterine life. Cell
detection of pre-, peri- or early po.srt1-+natal infections. The presence | munol 1994:155486—92.
of normal numbers of CDASRY™ T cells cannot exclude 1, Bofill M, Akbar AN, Salmon Met al. Immature CD45RA(low)RO(low)
infections due to the relatively low sensitivity of the test, so that T cells in the human cord blood. I. Antecedents of CD45Rprimed
in most cases the normal routine specific diagnosis tests still need T cells. J Immunol 19941525613—23.
to be performed. Further work has to be done to show if thel3 Lucivero G, D’Addario V, Tannoia Net al. Ontogeny of human
determination of CD45R0O expression on other lymphocyte subsets lymphocytes. Two-colour fluorescence analysis of circulating lympho-
such as natural killer (NK) cells [18] & T cells [19] can improve cyte subsets in fetuses in the second trimester of pregnancy. Fetal Diagn
the sensitivity for detecting microbial infections. In three cases of  1ner 199156:101-6. o ,
intra-uterine infection an increased number of NK cells was'? Peakman M, Buggins AGS, Nicolaides Ktlal. Analysis of lympho-

. . . . cyte phenotypes in cord blood from early gestation fetuses. Clin Ex
described, a significant proportion of these NK cells expressing Ir>r/1mupnol 1932_90.345_50 vy P

the CD45RO phenotype [18]. In newborn babies with Serologicallyls Michie CA, McLean A, Alcock C, Beverley PCL. Lifespan of human

confirmed congenital. gondii infection theyé T cell subset is lymphocyte subsets defined by CD45 isoforms. Nature 186@264—
expanded, the activated form of which expresses CD45R0O [19]. 5,

Besides flow cytometric determination of lymphocyte subsets, thelé Pilarski LM, Gillitzer R, Zola Het al Definition of the thymic

© 1997 Blackwell Science LtdClinical and Experimental Immunolog$07:306—311



CD45R0 expression on T lymphocytes of fetuses and newborn infants 311

generative lineage by selective expression of high molecular weightt9 Bertotto A, Gerli R, Spinozzi Et al. Letter to the editor: Testing for

isoforms of CD45 (T200). Eur J Immunol 19899:589-97. intrauterine infection. Lancet 199844135-6.
17 O'Shea S, Best J, Banatvala JE. A lymphocyte transformation assay f@20 Reimer CB, Black CM, Phillips Dét al. Letter to the editor: Testing for
the diagnosis of congenital rubella. J Virol Methods 1992139—-47. intrauterine infection. Lancet 199844:135.

18 Michie CA, Harvey D. Fetal immunological and haematological
changes in intrauterine infection. Br J Obstet Gynaecol 1902;79.

© 1997 Blackwell Science LtdClinical and Experimental Immunolog$07:306—311



