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Diagnostic Value of C-Reactive Protein
in Premature Babies Weighing less than 1500 g

Gabriella Kisban, Lilian Bartalics, G Koranyi
Péterfy Hospital, Budapest, Hungai'y

Quantitative estimation of C-reactive protein was carried out in
34 premature infants weighing less than 1500 g. An increased value proved
to be a sensitive indicator of infection. Higher values seemed to be more
reliable than low ones. The clinical diagnosis showed a good correlation
with CRP positivity and its quantitative value.

Early detection of infection in
small premature babies is still a prob-
lem in neonatology. Rapid and reli-
able diagnosis is often difficult, his-
tory of pregnancy and the perinatal
period, and clinical symptoms still
play a decisive role [10]. The latter
are not specific, therefore they are
not always unequivocal. Differentia-
tion between hyaline membrane dis-
ease, connatal pneumonia and intra-
cranial haemorrhage may be often
difficult. Many attempts all over the
world have been directed to reliable
diagnosis (screening programmes, in-
fection workshops).

The mortality rate of cardiopul-
monary disorders of low birthweight
newborns has much improved; less
progress has been achieved in the
reduction of the mortality rates of
babies weighing less than 1000 g at
birth. LaGamma et al [11] have
shown that 21 babies among 35 sur-
vivors beyond the 5th day of life
plus 27 fatal cases had some kind of

infection, mostly caused by E. coli,
Staphylococcus epidermidis and Sta-
phylococcus aureus. This also points
to the importance of new methods
in the early diagnosis of infection.

Immunological studies have played
here an important part [4]. It has
been amply confirmed that the pre-
mature baby is able to give an im-
mune response to an antigen in the
early postnatal period or even in
utero [4, 6]. The so-called acute phase
reactions are indicators of the non-
specific immune response. In this
study we have examined the diag-
nostic value of one of these indica-
tors, C-reactive protein (CRP), in pre-
mature infants weighing less than
1500 g at birth.

During the last decade many re-
ports on CRP in infected newborns
or young infants have been published
[1, 2, 3, 5, 8, 15, 16, 24]. Information
on newborns below 1500 g is, how-
ever, scarce [13]. It seemed reason-
able to study this weight group.
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Material and Method

During the period from March 1, 1981,
to March 31, 1983, CRP was estimated in
34 newborn babies below 1500 g admitted
to our department. 22 of them were ill,
12 appeared to be intact. Their gestational
age ranged from 24 to 37 weeks, their
weight from 600 to 1500 g. Determination
of serum CRP was carried out during the
first 48 hours after birth. The study was
performed in a prospective manner. Al-
lotting to either group, pathological or con-
trol, was carried out at the bedside.

CRP was estimated in a Beckman ICS |
kinetic nephelometer. The maximum rate
of antigen-antibody reaction is propor-
tional to the concentration of human CRP.
Time of measurement was 1 minute.

There is no unanimity in the literature
as to the normal values. The capillary im-
mune precipitation method, used initially
[8] was later deplaced by the more ac-

12]. In 1984, Ewerbeck et al [7] reported
on CRP values determined by this method
in 100 premature babies weighing between
850 and 2500 g. Kinetic nephelometry is
even more accurate and more rapid, the
measurement takes 1 minute, therefore it
is more useful in the rapid diagnosis of
neonatal sepsis. Our patients were all
smaller than 1500 g, i.e. this material was
more uniform and represented a more vul-
nerable weight group. Quite obviously, we
compared our results with normal values
obtained by nephelometry [9], the value
of 1 mg/dl was thus taken as a cutting
point between normal and pathological.

Results

Tables I and Il show some charac-
teristics of 22 sick and 12 intact pre-
mature newborns weighing less than

curate immune diffusion techniques [10,

Tabie |

1500 g. The proportion of very im*

Some data, clinical diagnosis, bacteriological findings and CRP positivity rates of
premature babies of less than 1500 g birthweight

Number of cases
Birthweight, range
Gestational age, range
Sex, boys

girls
CRP, positive

negative

Diagnoses

Bacteriological findings

(nose, throat, external ear,
umbilicus, stomach)
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Newborns with intrauterine infection Controls
22 12
710—1500 g 600—1500 g
26—34 weeks 24—34 weeks
10 2
12 10
20 cases 5 cases
(1.2—418 mg/dl) (1.3—2.8 mg/dl)
2 cases 7 cases
(0.3—0.6 mg/dl) (0.4—0.7 mg/dl)

Bronchopneumonia: 13
IRDS-f-atelectasis: 1

Prematurity: 12

Prematurity: 5
Negative: 9 Negative
Positive: 13 Positive
E. coli and Gram negative E. coli
bacteria: 6

Staphylococcus aureus and
Gram positive bacteria: 7
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Table Il
Results of screening tests performed in patients suspect of infection or sepsis

Number of patients with positive finding

Group Number of .
patients  History CRP IgM
Infected 22 17 20 16
Control 2 6 3 6

mature babies, weighing less than
1000 g was rather high, there were
12 such infants in the whole material.
There were more girls in both groups
but in different proportions; in the
sick group there were 12 girls against
10 boys, in the healthy group the
ratio was 10 : 2. This can be explained
by the well-known increased vulner-
ability and disposition to infection of
premature boys. In the affected group
an increased CRP value was found in
20 cases out of 22, a very good hit
ratio. In the intact group only 5 CRP
positive cases were found among
12 babies.

13 sick babies were affected by
bronchopneumonia. In the remaining
cases the X-rays suggested atelecta-
sis, idiopathic respiratory syndrome
or aspiration (see Table I). In these
cases the elevated CRP revealed the
infective nature of the disease; this
was confirmed by further clinical
observation and additional labora-
tory findings. The roentgenogram may
not often be useful in clarification of
the aetiology [3]. Five premature
babies with clinical symptoms and
laboratory findings characteristic of
infection (they were also treated with
antibiotics) were included into the

C. Leukocytes Bacteriology Sndl:S:ganlw Blood smear
13 8 16 19 13
2 2 3 7 0

group of infected babies although the
site of infection could not be localised.
Bacteriological cultures from the
nose, throat, external auditory canal,
umbilicus and stomach were per-
formed in all babies. In addition,
direct bacteriological evaluation of
a smear made of the gastric juice and
the buffy coat was carried out. In
8 cases one pathogenic agent was
cultured, two in 5 cases. 7 positive
outer ear cultures were obtained, an
important finding in the bacterio-
logical diagnosis of intrauterine infec-
tion. A positive bacteriological cul-
ture does not necessarily mean infec-
tion. Therefore, a decision for coloni-
sation, contamination or infection
was made after considering the results
of all tests listed in Table I1.
Figures 1 and 2 show the quantita-
tive results of CRP estimations. In
Figure 1 the mean of all positive
cases included in the analysis (=
7.035 mg/dl) and the highest value
after exclusion of extremely high
values are indicated. Two very high
values were excluded from the anal-
ysis: one value of 160 mg/dl — a
Shirodkar operation had been carried
out in the mother of this baby one
month before labour —, and one
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Infected

Healthy

Fig. 1. Mean and range of CRP values in infected and healthy prematures CRP, mg/d

=] Negative

Positive

Fig. 2. Percentual proportion of positive and of negative CRP findings in infected and
healthy prematures

value of 418 mg/dl, in this case the
membranes had ruptured one month
before birth. The mean value of in-
tact babies was 1.07 mg/dl. Thus, the
degree of elevation within the range
of increased values has also to be
taken into consideration when evalu-
ating the individual result.

In Figure 2 the percentage of posi-
tive and negative results is shown.
In the infected group CRP was in-
creased in 91% of cases, in the healthy
group in 42%. In view of the high
participation of infection in perinatal
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mortality of premature infants, the
risks of “superfluous” treatment are
smaller than those of overdue inter-
vention. False positive CRP findings
among healthy babies are thus the
smaller evil.

Discussion

Table Il illustrates our strategy of
screening for neonatal sepsis. The
relative importance of the exact his-
tory and clinical findings is obvious.
CRP and quantitative IgM appear to
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be the most reliable among the rapid
laboratory tests. We examined how
far there was a concordance between
CRP positivity and the diagnosis. A
fairly good correlation between CRP
positivity and infection (correlation
coefficient = 0.5) and the degree of
elevation and infection (correlation
coefficient = 0.4) was found. In our
present practice, antibiotic treatment
is initiated whenever at least three
positive findings are present.

Although the CRP level is elevated
in most pregnant mothers, the blood
of the healthy newborn contains no
or negligible quantities of CRP at
birth [8, 10, 15]. By the end of the
first week there is a slight increase,
no pathological levels are, however,
attained in healthy infants. It may
be concluded that this protein does
not cross the placenta. In newborns
with premature rupture of the mem-
branes or suspect of being infected,
increased CRP values have been found
[10, 14]. This speaks for the idea that
CRP production can be stimulated as
early as in the newborn period.

In the uninfected group positive
clinical findings can be encountered.
This is striking but not unexpected
since a premature baby may be sick
without being infected. A good ex-
ample is intracranial haemorrhage.
Rapid diagnosis of infection is a
matter of life and death.

Our results suggest that nephelo-
metric estimation of CRP in pre-
mature newborns is a valuable step
towards early diagnosis of infection
and, consequently, to effective treat-
ment.
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