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Purulent meningitis in the newborn infant
By

Éva K a i s e r , T. F ü l ö p  an d  Klára S z a b ó  

D e p a rtm e n t o f P aed ia tric s , U n iv e rs ity  M edical School, P écs 

(R eceived  J u n e  25, 1974)

T he m ain  clin ical fe a tu re s  o f  n e o n a ta l p u ru le n t m en in g itis  a re  d iscus­
sed on th e  basis o f 19 n e o n a ta l cases. T he liab ility  to  in fection  o f  p re te rm  and  
d y sm a tu re  babies a n d  th e  role o f  G ram -nega tive  b ac te ria  in  th e  aetio logy  
o f  n eo n a ta l m en ing itis  is em phasized . P a tho log ica l p e rin a ta l ev e n ts  should 
be regarded  as p red isposing  fac to rs. F ro m  th e  p o in t o f view  o f  ea rly  diagnosis 
even  th e  m ost d isc re te  sy m p to m s a re  o f  im p o rtan ce . T he th e ra p y  o f  choice 
is ea rly  tre a tm e n t w ith  co m bina tions o f  b ro ad -sp ec tru m  a n tib io tic s  in  high 
doses. R epea ted  e lec troencepha log raph ic  an d  im m unologic  ex am in a tio n s 
p rov ide  a  useful gu ideline  in  tr e a tm e n t an d  prognosis.

Despite the remarkable progress 
achieved by antibiotics in the treat­
ment of various bacterial infections, 
in newborn infants purulent meningi­
tis remained a most dangerous disease 
with an extremely high mortality rate.

K oplik  [1Д] in 1916 reported 
on 12 young infants with purulent 
meningitis of whom only one survived, 
and also this baby developed a hydro­
cephalus. From the 74 patients treat­
ed by H o y n e  and B rown [7] during 
the period 1912 — 1940 only 7 re­
covered completely and also 7 re­
covered from the 13 patients of 
D ebr é  and Mozziconacci [4] in 
1954. Aliso n  [1] in 1967 having 
evaluated his patient material with 
meningitis from 1945 onwards found 
that 330 out of 553 died and in one 
third of the survivors definite signs 
of neurologic damage could be de­
tected on follow-up examination. Of 
the 58 premature infants 12 re­

covered though only half of them 
completely. In 1968 C h e v r i e  et al. 
[3] observed a 61% mortality in 
their material of 31 neonates, and 39 
babies died and 7 recovered with 
severe neurological damage out of 
the 51 patients reported by D e l a it r e  
et al. [5]. O v e r a l l  [16] found the 
frequency of neonatal meningitis to 
reach 25 per 54 535 live births; pur­
ulent meningitis occurred more often 
in low birth-weight babies and their 
mortality rate was 60%. M c C r a c k e n

[15] and S h i n e f i e l d  concluded that 
infections with Gram-negative bacte­
ria are usually more serious and found 
a close correlation between the grav­
ity of the disease, the pathological 
pregnancy and delivery history of 
the mother and the low birth weight 
of the patients.

The purpose of the present paper 
was to review our cases treated dur­
ing the past ten years.
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Table I
D a ta  o f  th e  p a tie n ts  in v es tig a ted

No.

B irth 
weight, g 

and 
per­
cent

Obstetric history
Apgar
score F irs t symptom s Main clinical symptom s Associated lesions Outcome

l . 2580
10

— 9—10 Feeding difficulties. Bulging 
fontanel, convulsions

Septicaemia. H ypertherm ia. 
R espiratory and circula­
to ry  disturbances, abdom i­
nal distension

Purulent otitis, 
purulent 
pleurisy

Died

2. 1950
25—50

Prem ature rup ture  of 
membranes

9—9 V omiting, abdom inal dis­
tension. High pitched cry, 
muscular rigidity

Hyper- and hypothermia, 
vomiting, general depres­
sion

Enterocolitis. 
Purulent o ti­
tis

Survived

3. 2350 
25 — 50

Toxaemia, tw in preg­
nancy, Caesarean sec­
tion

9 - 9 Vomiting, abdominal disten­
sion, meconium ileus, aci­
dosis, hepatosplenomegaly

Septicaemia, abdominal dis­
tension, hypertherm ia, se­
rious metabolic acidosis, 
respiratory and circula­
to ry  disturbances. Muscu­
lar hypotonia, hepatosple­
nomegaly

Omphalitis, 
meconium 
ileus, pyelo­
nephritis, 
skin necrosis

Died

4. 3200 
25 50

Threatening abortion. 
Aspiration of amniotic 
fluid. Severe asphyxia

2—2 Pleuropneumonia, fever, 
hypotherm ia

Hypo- and hypertherm ia, 
cyanosis, jaundice, respi­
ra to ry  distress

Pleuropneum o­
nia

Died

5. 2280
25—50

Anaemia 9—10 Hepatomegaly, jaundice, fe­
ver, vomiting, abdominal 
distension, dehydration

Fever, vomiting, anaemia, 
hepatomegaly, abdominal 
distension

Omphalitis Survived

6. 2550
10

Tum ultuous short labor 9—10 Convulsions, fever, cyanosis, 
abdom inal distension, dis­
turbed sensorium

H ypotherm ia, fever, convul­
sions, abdominal disten­
sion, septicaemia, vom it­
ing, Graefe positivity

Puru len t otitis, 
Broncho­
pneumonia

Died

7. 2100
10—25

Chronic pyelonephritis 9—10 Hypotherm ia, loss of appe­
tite , high pitched cry

Depression, muscular hypo­
tonia, high pitched cry, 
circulatory disturbances, 
shock, abdominal distension

Hydrocephalus Survived
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8. 3200
50

Toxaemia, infarcted p la­
centa, intrauterine as­
phyxia. Convulsions, 
hypoglycaemia. R esus­
citation

1 — 2 High fever, convulsions H ypertherm ia, frequent con­
vulsions, hypotherm ia

Pneumonia Died

9. 2620
10

8 — 10 H ypertherm ia, convulsions, 
bulging fontanel, hepato- 
splenomegaly

Hepatosplenomegaly, hypo­
therm ia, convulsions, res­
p iratory  and circulatory 
disturbances

Died

10. 2800
10

— 8—10 H ypertherm ia, dyspnoea, 
convulsions, irritability

Convulsions, hypotherm ia, 
apnoea

— Died

11. 1630
1 0 -2 5

Toxaemia 9 - 1 0 H ypotherm ia, vomiting, re­
peated convulsions

Abdominal distension, fre­
quent convulsions, hypo­
therm ia, haematemesis, 
septicaemia, hepatospleno­
megaly

Enterocolitis Died

12. 3150
10—25

8—10 Purulent skin infection, hy­
pertherm ia, irritability

Graefe sign, muscular hypo­
tonia, septicaemia, hepato­
megaly

Omphalitis Survived

13. 2400
10—25

Breech presentation 8 - 1 0 Loss of appetite, high pitched 
Cry, hypo therm  ia

Hypo- and hypertherm ia — Died

14. 4080 
50—75

Prolonged labour, rup ­
tu re  of umbilical cord. 
Asphyxia, resuscitation

1 — 2 Fever, vomiting, abdominal 
distension, enterocolitis

Graefe positive, bulging 
fontanel, dyspnoea, anae­
mia, septicaemia, hepa­
tomegaly

Omphalitis Survived

15. 3600
50

Tum ultuous short labour. 
Asphyxia, resuscitation

1 — 2 Septicaemia, tremor Septicaemia, tremor. H epa­
tomegaly

Bronchopneu­
monia

Survived

16. 2250
10—25

Caesarean section, pla­
cental separation. Aspi­
ration of amniotic fluid. 
Severe asphyxia

1 — 2 Frequent apnoeic spells, 
convulsions, hepatosple- 
nomegaly

Convulsion, hepatospleno­
megaly, muscular rigidity, 
strabism

Pneumonia Survived

17. 2900
10—25

Threatening abortion, 
prem ature rup ture  of 
membranes

10—10

1
Dehydration, jaundice, 

apnoeiç spells, convulsions
Generalized convulsions Purulent otitis Survived

18. 3200
50

Vaginal discharge, fever, 
intrauterine asphyxia

10—10 Generalized convulsions, 
bulging fontanel

Convulsions, muscular rigid­
ity

— Survived

19. 2650
10—25

? Vomiting, enterocolitis H ypertherm ia, vomiting, 
convulsions

Survived
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4 E . Kaiser et al. : Meningitis in  newborn

P a t ie n t s  a n d  F i n d i n g s

Nineteen newborn infants treated 
with purulent meningitis in the period 
1964 —1973 have been studied. Babies 
with meningitis due to meningomye­
locele or hydrocephalus have been 
excluded from the study. Data of the 
patients are seen in Table I.

Sex ratio and distribution accord­
ing to maturity of the patients stu­
died are shown inTable II. The number

T a b l e  I I
D istribution  of p a rien ts  according 

to  m a tu r i ty  a n d  sex

Male Fem ale Total

M ature 6 2 8
D ysm atu re 2 2 4
P rem atu re 2 5 7

Total 10 9 19

of males and females was nearly 
equal.

Fig. 1 shows the time of onset of 
the disease, more precisely the time 
when the first symptoms were noted. 
This happened within the first six 
days in 12 cases, in the second week 
in 3 cases and in the third week of 
life in 4 cases.

The most characteristic early symp­
toms of meningitis are summarized 
in Fig. 2. A wide fluctuation of body

temperature from below 36°C to 
above 39°C was observed in 1Д cases, 
generalized convulsions as a present­
ing symptom in 10 babies. Vomiting, 
abdominal distension and hepato- 
splenomegaly were also common in 
the early phase. A bulging fontanel 
or abnormal irritability occurred in 
not more than 3 and 2 patients, 
respectively.

The frequency of symptoms ob­
served during the course of the dis­
ease is summarized in Fig. 3. Ab­
normal body temperature and re­
peated convulsions were the most 
common signs during this period, 
too; hepatosplenomegaly, abdominal 
distension, respiratory and circulatory 
disturbances were less frequent.

Bacteria cultured from cerebro­
spinal fluid obtained by the first 
lumbar puncture, the sensitivity of 
microorganisms and the results of 
cultures taken from various sites 
(blood, throat, umbilical stump, ear, 
conjunctiva) are shown in Table III.

Gram-negative bacteria were the 
most frequent infective agents; they 
occurred in 14 cases.

Of the 19 patients, 9 died. Data in 
Table IV show that no significant 
difference in fatality rate was found 
between males and females. At the 
same time the effect of maturity 
on mortality rate was clear-cut:

day

F ig . 1. A ge o f  p a tie n ts  a t  ap p ea ran ce  o f  f irs t sym ptom s
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F ig . 3. Main clinical sym ptom s o f neonatal purulent meningitis
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M = 56 M = 69 12 60
Range = 20 -84 48-96

F ig . 4. R e la tio n sh ip  betw een  IgM  level and  b a c te r ia  cu ltu red  from  cereb rosp inal flu id
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F ig . 2. F irst sym ptom s o f th e  disease

Hypo and/or hyperthermia
Convulsions
Vomiting
Abdominal distension
Hepatosplenomegaly
Apnoeic spell, dyspnoe
High pitched cry
Bulging fontanel
Feeding difficulties
Dehydration
Jaundice
Irritability
Enterocolitis
Sensorial disturbances
Acidosis

Hypo and/or hyperthermia 
Convulsions 
Hepatosplenomegaly 
Abdominal distension 
Respiratory disturbances 
Circulatory disturbances 
Vomiting
Muscular hypotonia 
Graefe sign 
Depression 
Anaemia
Bulging fontanel 
Jaundice
High pitched cry 
Acidosis
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Table III
B ac te ria , an tib io tic  sen s itiv ity , leucocyte  co u n t, se rum  im m unglobu lin  levels, ou tcom e o f th e  d iseases an d  necropsy  find ings

Age (days) 
a t  onset of 
meningitis

Cerebrospinal fluid
Sensitivity to  bacteria 

cultured from CSF
Bacteria cultured 
from other sites

Leukocyte count and/or 
smear

Serum immuno­
globulins, 
mg/100 ml

Outcome Necropsy

в Turbid Methicillin Pleural cavity: 6200 tgG 760 Died Septicaemia.
3200/3 Penicillin Pneumococcus Myeloc. 16, IgA 0 Purulent menin-
Pneumococcus Polym yxin В N eut. 54, Mo 2, IgM 60 git is. P virulent

Ly 28 pleurisy
6 Turbid Chloramphenicol Nose, th roat, rec- 16800 — Survived —

Neutrophils Colimycin ta l swab: Myeloc. 6,
E. coli Polym yxin В Klebsiella N eut. 52, Mo. 4,

Neomycin Umbilical: Ly 38
Staph, alb.

1 Slightly Colimycin Blood culture: 2000 — Died Twin. Purulent
turbid Neomycin E. coli Myeloc. 24, meningitis.

4432/3 Streptom ycin Umbilical, urine: Neut. 44, Eo. 4, Purulent pleur-
N eutrophils E. coli. - j-  Sta. Ly 26 isy. Noma. Septi-
E. coli aureus ph. Mo. 2 caemia

6 X anthochrom ia Gentamycin Pleural cavity: 11400 IgG 1120 Died Purulent meningi-
378/3 Oxacillin Proteus IgA 0 tis, broncho-
Proteus Polymyxin В R ectal swab: IgM 12 pneumonia.

E. coli Be F a tty  degenera-
tion of liver and
kidneys

4 Slightly turbid Gentamycin Blood culture: 22200 IgG 840 Survived
4400/3 Microcillin Ps. pyocyanea Myeloc. 18 IgA 0 • ' •
Neutrophils Oxacillin Neut. 56 IgM 48
E. coli Ly 26

4 Turbid Gentamycin Blood culture: 3600 IgG 620 Died Septicaemia. Puru-
E . coli Oxacillin E. coli IgA 0 lent otitis Puru-

Polym yxin В IgM 20 lent meningitis
6 Slightly turbid Chloramphenicol — 10800 IgG 920 Survived —

2040/3 Gentamycin Myeloc. 28 Neut. 44 IgA 0
E. coli Kanamycin Mo. 2 L y 26 IgM 80
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21

21

1

14

6

T urbid
4800/3
Lymphocytes 
Ps. pyocyanea

Colimycin 
Gentamycin 
Methicillin 
Neomycin 
Polym yxin В

Bronchi:
Ps. pyoeyanea

16400 
Myeloc. 6 
Neut. 56 * 
Ly 38

Died Purulent m eningi­
tis.
Pneumonia, 
septicaemia. 
F a tty  degenera­
tion of liver and 
kidneys

Turbid
4530/3
Neutrophils
Pneumococcus

Penicillin 
Polym yxin В

4700
Myeloc. 38 
Neut. 10 
Mo. 4 
Ly 42

Died Purulent m eningi­
tis.
Purulent otitis.
Degenerated
myocardium

Turbid 
400/3 
E . coli

Chloramphenicol
Streptom ycin

12000 
Neut. 68 
L y 32

Died Purulent m eningi­
tis

Clear
No pathogens 

isolated

10200 
N eut. 40 
Ly 60

Died Purulent m eningi­
tis, cerebral 
haemorrhage. 
Septicaemia. 
Enterocolitis

Turbid
1020/3
Neutrophils
Gram-neg.
Non-ident.

Gentamycin
Kanamycin

Throat swab: 
St. au. haem.

12800 
Myeloc. 2 
N eut. 32 
Ly 66

Survived

Turbid 
1500/3 
N eutrophils 
E . coli

Chloramphanicol
Aureomycin
Neomycin
Streptom ycin
Tetracyclin

4200 
Neut. 50 
Ly 50

Died Purulent meningi­
tis.
Purulent otitis. 
Mastoiditis.
Deg. Parench. of 
liver and kidney

Turbid
Gram-neg.
non-ident.

Gentamycin
Kanamycin

Umbilical: E . coli 
-f- Enterococcus 

R ectal swab:
E. coli К  86. 

Skin: St. au. haem. 
Bronchus: 

Klebsiella

IgG 600 
IgA 8 
IgM 96

Survived

t?3,

-j
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Table III (cont.) Text see page 6

Age (days) 
a t  onset 

of meningitis
Cerebrospinal fluid

Sensitivity to  bacteria 
cultured from CSF

Bacteria cultured 
from other sites

Leucocyte count and/or 
smear

Serum immuno­
globulins, 

rng/100 ml
Outcome Necropsy

10 Turbid 
1728/3 
Neutrophils 
E. coli

Ampicillin 
Gentamycin 
Kanam ycin 
Methicillin 
Polym yxin В

Blood culture: 
E. coli

5000
Neut. 36 
L y 64

IgG 1200 
IgA 0 
IgM 60

Survived

14 Slightly turbid  
180/3
Gram-neg.
Non-ident.

Cefaloridine
Chloramphenicol
Gentamycin
Kanamycin
Methicillin
Furadantin

Blood culture:
E. coli

Umbilical: Gram- 
neg. non-ident. 

Conjunct.: St. au. 
haem.

5400
Myeloc. 2 
Neut. 20 
Ly 60 
Eo. 2 
Mo. 16

IgG 840 720 
IgA 0 0 
IgM 48 64

Survived

5 Turbid 
E. coli

Gentamycin 
Kanamycin 
Chloramphenicol 
Polym yxin В 
Ampicillin

Urine: E. coli 
Klebsiella 

E xternal auditory  
canal: S t. au. 
haem.

8000 IgG 1220 920 
IgA 0 80 
IgM 44 84

Survived

28 Slightly turbid 
No pathogens 

isolated

R ectal swab: E. 
coli B4

7000
Myeloc. 2 
Neut. 54 
Ly 44

Survived

4 T urbid
Neutrophils
Streptococcus

Penicillin 
Erythrom ycin 
Polym yxin В 
Methicillin

Conjunct: St. au. 
haem. Nose, 
th roat: St. au. 
haem, -f- E. coli 

Gastric: St. au. 
haem.

4200
Myeloc. 16 
Neut. 16 
Eo. 2 
L y 62

Survived
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Table  IV

M aturity , sex ra tio  and  m orta lity  ra te

N um ber
of

cases
Male Female

M ortal­
ity

+ /n

M ature 8 2 0 2/ 8
D ysm ature 4 2 2 4/ 4
P rem atu re 7 1 2 3/ 7

Total 19 5 4

aoT

one fourth of mature and nearly half 
of the preterm babies succumbed, 
and none of the dysmature infants 
survived. In other words, 7 out of the 
infants who died were preterm or 
dysmature.

T able  V

B acteria  cultured from  cerebrospinal flu id  

and m o rta lity  ra te

Infecting agent
N um ber of 

cases
M ortality

ra te
+/n

Gram- negative
E . coli 9 4/9
P s. pyoceyana 1 1/1
Proteus 1 1/1
U ncertain 3 0/3

Coccogenic
Pneumococcus 2 2/2
Streptococcus В 1 o /i

Sterile 2 1/2

Total 19 9/19

The mortality of patients in rela­
tion to the causative microorganism 
cultured from the CSF is shown in 
Table V. In Table VI the survival

T a b l e  VI

Mean survival tim e of th e  9 dead  bab ies

< 2 4  hrs 1—3 days 4 —6 days >  6 days

3 3 2 1

time of the dead patients is presented; 
6 died during the first three days of 
treatment.

Estimation of serum IgG, IgA 
and IgM concentration was performed 
by the gel-diffusion method of Ma n ­
c im  [14]. Blood samples were taken 
from the cephalic vein and antisera 
of Human, Budapest, were used for 
the procedure.

Figure 4 shows the IgM level during 
the first three days of meningitis 
in relation to bacteria cultured from 
the CSF. The dotted line shows the 
normal range of human neonates. 
It can be seen that the IgM level rose 
definitely in all but two patiens who 
died within the first 24 hours after 
admission. The baby with pneumo­
coccal meningitis survived for six 
days. In spite of the small number of 
cases we have concluded that, regard­
less of its somatic maturity or the 
type of the infecting agent, the new­
born infant is able to produce antibo­
dies of the macroglobulin type in 
response to an antigenic stimulus, 
provided there is time for their de­
velopment.

As to the IgG level, this was low 
in the preterm and dysmature infants, 
but no hypogammaglobulinaemia oc­
curred. IgA could not be detected 
in measurable amounts in either of 
the patients.

Acta Paediatrica Academiae Scientiarum Hungaricae 16, 1975
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Electroencephalographic studies 
were performed in the testing state 
by bipolar electrodes. The EEG 
pattern was judged according to 
D r e y f u s - B r is a c  and B l a n c  [6], 
L ä g e t  and Sa l b r e u x  [1 2 ]  and our 
own experience. In 7 cases a normal 
activity, while in 1.0 a diffuse and slow 
( 1 - 1 . 5  c/sec) frequency, with 200 -  
300 mV amplitude and slight assyrn- 
metry was recorded. In 4 cases a con­
tinuous focal activity of 2 - 2.5 c/sec 
frequency with a physiological back­
ground activity was found.

I n  o rd e r  to  il lu s tra te  th e  im portance  
o f  re p e a te d  E E G  co n tro l, th e  d a ta  o f 
p a t i e n t  K . are  p re sen ted . H e  h ad  becom e 
ill o n  th e  s ix th  p o s tn a ta l  d a y  a n d  in  view 
o f  h y p o th e rm ia  an d  fla cc id  m uscles th e  
p o ss ib ility  o f c e n tra l n e rv o u s  disease 
a rose . A  lu m b a r ta p  rev ea led  in  th e  CSF 
2040/3 m m 3 p o ly m o rp h o n u c lea rs  and  E . 
coli w as cu ltu red . T he f i r s t  E E G  showed 
a  p a ra d o x ic a lly  p r im itiv e  topog raph ic  
d is tr ib u tio n  w ith  th e ta  a c tiv ity  of 5 — (i 
c /sec fre q u e n c y  and  20 — 30 mV am plitude  
o v e r th e  p o ste rio r c o rtic a l a reas . O ver 
th e  r ig h t  te m p o ro -p a rie ta l reg ion  a  few 
s h o r t  2 — 2.5 c/sec d e lta  series w ere found. 
O n th e  reco rd  ta k e n  10 d a y s  la te r  a  b ack ­
g ro u n d  th e ta  a c tiv ity  o f  5 — 6 c/sec w as 
th e  p red o m in a tin g  fin d in g , w ith  co n tin ­
u o u s  d e lta  series o f 1 — 2 c /sec frequency  
a n d  120— 180 mV a m p litu d e , w ith  d e ­
fin ite  r ig h t side fo ca lity  a n d  a  few  spikes. 
C onvu lsions o f  ep ilep tic  c h a ra c te r  were 
n o t o b se rv ed . On th e  g ro u n d s  o f  th e  n o r­
m a l C SF  find ings a n d  th e  good clinical 
co n d itio n , tre a tm e n t w as th e n  d isco n tin ­
ued. A f te r  a  7-day sy m p to m less  in te rv a l 
a  fu ll-b lo w n  re lapse o ccu rred  a n d  re in s ti­
tu t io n  o f  t r e a tm e n t fo r 20 m ore  d ay s  w as 
re q u ire d . O n d ischarge th e  p a t ie n t  w as 
co m p le te ly  w ell, b u t  o n  th e  E E G  some 
focal ab n o rm a litie s  could  s t il l be seen w ith  
occasiona l (b u t no m ore con tin u o u s) de lta  
a c t iv i ty  a n d  sp ike p o te n tia ls .

D is c u s s io n

Bacterial meningitis in the new­
born infant is a serious disease with 
high lethality and high frequency 
of residual damage in the survivors. 
Early diagnosis and prompt ad­
equate treatment are the only possi­
bilities for improving the prognosis.

The grave prognosis is due to three 
facts:

1. neonatal purulent meningitis 
occurs predominantly in preterm 
babies;

2. the infecting bacteria are usually 
Gram negative;

3. due to the great variability of 
initial symptoms the disease is often 
diagnosed late.

The initial symptoms were noted 
within the first ten postnatal days 
in most of the infants included in 
this study. In the history, mater­
nal and foetal-neonatal pathological 
events were reported in half and a 
quarter of the cases, respectively. 
The most common were maternal 
toxaemia and premature rupture of 
the membranes, conditions wellknown 
for predisposing to infection [9, 10].

The significance of infections ac­
quired via the placenta and those 
ascending through the birth canal 
cannot be questioned. To these well- 
known sources infection, the technique 
of intensive neonatal care (resuscita­
tion, umbilical catheterization, par­
enteral alimentation, etc.) has added 
a score of new ones.

It has been established that the 
normal newborn infant is able to 
produce antibodies in response to
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various antigenic stimuli, but the 
immunologic competence of the hu­
man neonate exposed to stress effects 
is far from being clear. It is known 
to be influenced by cellular and local 
tissue immunity, furthermore by anti­
bacterial factors of the serum. Still, 
it is not possible to foresee if septi­
caemia in the newborn will or will 
not be associated with meningitis, 
and meningitis may develop even 
during intensive and proper treat­
ment [15].

Our observations suggest that pre­
term and dysmature infants are 
especially liable to infections and so 
also to purulent meningitis. In two 
thirds of our cases the meningitis had 
manifested itself during the first 
week of life. Its early diagnosis is 
of great prognostic importance and 
every effort should be made to re­
cognize the disease as early as possi­
ble. Since at first only discrete signs 
point to the infection, “minimal 
symptoms” have to be evaluated 
and the possibility of meningitis 
should always be borne in mind. In 
our experience, wide and rapid fluc­
tuations in body temperature are a 
a fairly common indicator of menin­
gitis. Generalized convulsions are a 
serious warning sign. The old thesis 
of paediatrics is still valid: if the 
newborn infant behaves strangely, 
one should think of meningitis and 
not hesitate to perform a lumbar 
puncture.

When prescribing the treatment, 
it should be taken into consideration 
that the infecting agent is usually 
a Gram-negative microorganism. Pre­

cise culturing of the CSF and reliable 
sensitivity tests are of great impor­
tance, but even before receiving their 
result, treatment should be instituted 
with a combination of at least two 
antibiotics of broad spectrum. In 
suspicious cases, gentamycin should 
be given without delay. Intrathecal 
administration of an effective anti­
biotic is also of much benefit.

Among our patients who died with 
purulent meningitis, three fourths 
were preterm and/or dysmature ba­
bies. Besides, all dysmature infants 
with meningitis died, while of the 
prematures only half were lost. The 
disease usually takes a hyperacute 
course and the first three days are 
the most critical.

The IgM level was very low in 
those infants who died within 
few days; much higher levels were 
detected in those who survived. The 
IgG level showed no remarkable 
changes in comparison with normal 
values and in the IgA level no rise 
was detected either. Thus, newborn 
as well as preterm and dysmature 
infants respond to antigenic stimidi 
with the production of IgM anti­
bodies, provided there is sufficient 
time for their development. Since 
the IgG level was normal through­
out, gammaglobulin administration 
is superfluous in the case of menin- 
gitis.

The EEG is a useful tool in the 
diagnosis of neonatal meningitis. In 
newborn infants, a paradoxical re­
activity may occur [12]; during the 
first postnatal days we observed cases 
with nearly physiological activity
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which soon became pathological. The 
EEG seems to offer a reliable help 
in evaluating active inflammations. 
As long as continuous delta activities 
are recorded, antibiotic therapy 
should be continued, regardless of
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