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Serum C-reactive protein 
in early diagnosis of bacterial infections 

in premature infants
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Ch ild ren ’s H ospital o f th e  C ity  o f  Cologne, FRG

Serum  C-reactive protein (CRP) is known to be produced b y  full-term  
infants and children in m any diseases causing severe in flam m ation . We 
exam ined th e  usefulness of CRP as an  early  indicator of b ac te ria l infection 
in  p rem atu re  newborn infants. C R P w as obtained from 100 p a tie n ts  enrolled 
in  a prospective study. All babies w ere suspected of having bac te ria l in ­
fection (meningitis-septicaemia) because of complications during  pregnancy 
and/or sym ptom s suggestive of infection  during the perinatal period . CRP 
was m easured w ith the radial im m unodiffusion technique. E xam inations 
were done daily  as long as elevated serum  CRP levels were fo u n d .

100% (6/6) of our patien ts w ith  culture-proven bac teria l infections 
showed elevated CRP values w ith in  24 h  afte r the first clinical o r labora to ry  
signs suggesting sepsis. In  52.3% (11/21) of cases most p robab ly  suffering 
from  infection, CRP rose w ithin 72 h  a fte r  the appearance of o th e r  sym p­
tom s. E ven  extrem ely im m ature in fan ts were able to  react w ith  elevated 
CR P concentrations. Peak values of C R P  were independent of b ir th  weight. 
On th e  o ther hand, only 2.7% (2/73) of babies w ithout findings of infection 
had slightly  elevated am ounts of C R P fo r a short time. Thus, serum  CRP 
levels are a helpful param eter for th e  early  diagnosis of severe b ac te ria l in­
fection in  p rem atu re  infants.

Although a delay in initiating an­
timicrobial therapy in bacterial sepsis 
of premature infants may be fatal, 
convenient and reliable tests which 
indicate the presence or absence of 
infection are still rare. For differential 
diagnosis the clinician uses various 
but often uncertain methods: clinical 
symptoms, erythrocyte sedimentation 
rate, neutrophil count [10], cell mor­
phology, platelet count, levels of 
serum bilirubin or immunoglobulin 
M, plasma fibrinogen, fibrin split 
products, evidence of disseminated 
intravascular coagulation or the NBT- 
test. An antibiotic treatment must 
mostly be started without or before a

positive bacterial culture has been 
obtained [3, 4, 24].

CRP does not cross the placenta 
[12,15,21]. It is known tobe produced 
in high concentrations as an acute 
phase reactant in term newborn in­
fants with systemic bacterial infec­
tion [6, 14, 16]. It can also be found 
in children and adults with a great 
variety of inflammatory or destruc­
tive processes [5, 7, 8, 9, 11, 13, 18, 
19, 20, 22]. Healthy newborns have 
low levels of CRP which are not de­
tectable with semi-quantitative meth­
ods [2].

Our aim was to find out whether 
CRP was a helpful tool in the early
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diagnosis of sepsis of premature new­
born infants whose immunologic com­
petence and abilities of synthesis were 
still immature.

P a t i e n t s  a n d  M e t h o d s

F ro m  J a n u a ry  1980 to  M ay 1981 we 
m easured C R P  concentration of 100 infants 
ad m itted  consecutively to  our hospital. The 
babies’ b ir th  weight ranged from  830 g 
to  2500 g. I n  addition  to  im m atu rity , all 
babies h a d  com plications during pregnancy 
and/or in  th e  perinatal period such as 
cervix insufficiency, ru p tu re  of am niotic 
m em branes 24 h or more p rio r to  delivery, 
E P H  gestosis, am nionitis, m a te rn a l fever, 
p o s tp a rtu m  asphyxia or hyaline m em brane 
disease.

Serum  C R P  was m easured by  th e  radial 
im m unodiffusion technique f l ]  using the 
L C -P artigen  CRP k it (Behring-W erke AG, 
M arburg /L ahn). Serum stan d ard s were in­
cluded in  each  run  to  construc t a  calibra­
tion  cu rv e  fo r each set of unknow n sera. 
The se ru m  sam ples were sto red  in  the 
frozen s ta te  u n til some had  been accum ulat­
ed, an d  w ere then  thaw ed to  m easure CRP 
co n cen tra tio n s .

A ccord ing  to  Sabel and  W adsw orth  [17] 
serum  C R P  concentrations 6 mg/1 were 
considered  to  he norm al. V alues between 
6 and  10 m g/1 were considered to  be equiv­
ocal. L evels < 1 0  mg/1 were deem ed to  be 
abno rm al. E xam inations were done daily 
as long as elevated  CRP levels were found.

T he diagnosis of septicaem ia was sup­
po rted  b y  clinical signs of illness (bad gener­
al s ta te , le thargy , tem peratu re  instability , 
pallo r/jaundice , hepatosplenom egaly, etc.) 
as w ell as b y  diverse labo ra to ry  investiga­
tions includ ing  bacteria l blood, urine and 
CSF cu ltu res .

T he diagnosis of bac teria l infection was 
ensured  b y  a t  least one positive bacterial 
cu ltu re  (G roup 1 patien ts).

B ab ies w ith  clinical signs strongly  sug­
gestive of sepsis, b u t w ithou t positive cul­

tu res w ere “v e ry  probably” infected (Group 
2 pa tien ts).

F inally , th e re  were babies w ith o u t c lin ­
ical o r lab o ra to ry  findings of infection  
(Group 3 p a tien ts).

R e s u l t s

6 out of 100 patients (4 male, 2 fe­
male) had a culture-proven sepsis 
(Group 1). 21 out of 100 patients 
(10 male, 11 female) had sepsis “very 
probably” (Group 2). 73 out of 100 pa­
tients showed no sign of illness (Group
3) .

6/6 babies of Group 1 had elevated 
levels of CRP within 24 h after the 
first appearance of clinical symptoms. 
The mean peak values in this group 
(58.4 mg/1) were distinctly higher 
than in both other groups. Elevated 
CRP levels could be measured for
3.5 days. Under appropriate antibio­
tic therapy, and according to clinical 
improvement, CRP values changed 
promptly downward.

It is remarkable that one patient of 
Group 1 had a relapse after nine days 
of illness with recurrence of clinical 
symptoms and elevated CRP levels. 
Two babies of this group (Nos 3 and
4) had elevated CRP levels several 
hours before clinical signs had ap­
peared (Table I).

11/21 patients of Group 2 (“very 
probable” infection) had elevated 
CRP levels. The concentrations rose 
to a mean peak value of 27.0 mg/1. 
CRP elevation was not so fast as in 
group 1. 8 babies had risen CRP lev­
els within 24 h, one baby within 
48 h, two babies within 72 h after the
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Table  I

C haracteristics of patien ts w ith  proven septicaem ia

No. Sex Birth weight 
g

Age a t onset 
of symptoms

Age a t ORP 
rise 
day

Peak ORP 
value 
mg/l

Cause of infection

1 . L. J. ê 1770 < 24 hours 1 47 Group В streptococci
9 days и 74

2. U. S. <? 1660 < 24 hours 1 37 Groups В streptococci
3. K. M. ? 2410 2 days 1 39 E. coli
4. H. M. <? 1240 4 days 3 64 E. coli
6. L. A. $ 2360 < 24  hours l 115 Group В streptococci
6. P. C. <j 2 3 ^ 0 < 24  hours l 33 E. coli

first clinical symptoms had appeared. 
CRP levels could be measured for 
2 days. Only 2/73 patients of Group 3 
(no sign of infection) had slightly ele­
vated CRP for a short time.

Our studies showed that CRP levels 
are reflecting the course of infection: 
high levels are obviously combined 
with severe illness. CRP levels do not 
seem to be dependent of birth weight. 
Even a baby suspected of infection 
with a birth weight on 830 g was able 
to react with a CRP concentration of 
22 mg/1.

D is c u s s io n

The differential diagnosis and de­
cisions on whether to start antimicro­
bial therapy in severely infected pre­
term infants are difficult. In our 
study, CRP, although a non-specific 
indicator, was a very reliable index 
in all cases of proven septicaemia as 
well as in many cases of suspected 
septicaemia. On the other hand, only 
two babies without signs of bacterial 
infection had slightly elevated CRP 
levels.

Theoretically, high CRP levels may 
also be caused by viral infections, ef­
fusions, or by inflammatory or non­
inflammatory destructive processes. 
However, laboratory findings, clini­
cal symptoms and improvement under 
antimicrobial therapy in our patients 
pointed to bacterial infection as the 
cause of CRP elevation.

We recommend the measurement 
of serum CRP as a valuable tool in 
the early diagnosis of sepsis in pre­
mature infants. It should be used 
more often in daily clinical practice.
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