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Use of thrombocytopenia for the early 
identification of sepsis in critically ill newborns

W . S t o k m

U n iversity  Children’s H ospital, D üsseldorf, FR G

The detection  o f  throm bocytopenia seem s to  have gained w idespread  
use as an early sign o f  neonatal septicaem ia. A  prospective study o f  78 full 
term  and  preterm  babies w as done to  clarify th e  significance o f  serial 
platelet counts for early sepsis identification  in  critically  ill and  ventilated  
newborns. T he resu lts show  th at throm bocytopenia in  th is special patient 
group is  too  unspecific to  be associated w ith  septicaem ia. N either sporadic 
nor serial p la te le t counts are suitable as a  reliable d iagnostic te s t  for the  
early detection  o f  neonatal septicaem ia.

The diagnosis of neonatal septicae­
mia is based on finding a  bacter- 
aemia with pathogenic organisms cor­
related with corresponding clinical 
symptoms. Because it  usually takes 
a t least one to two days for the micro­
biological detection o f bacteria and 
because of the non-specific clinical 
manifestations in full term  and pre­
m ature babies [5, 13], simple and 
rapid auxiliary diagnostic tests have 
been devised for the early identifi­
cation of neonatal sepsis. The platelet 
count seems to  have gained wide­
spread use in routine clinical work as 
a screening test for the early detection 
of septicaemia [1, 2, 3, 9, 10, 12, 14, 
16]. Although the  usefulness of this 
sign is somewhat questionable in non- 
critically ill newborns [7, 11], more 
reservations seem to arise in relation 
to critically ill and ventilated babies
[13]. The following prospective study 
was done in order to  clarify the signif­
icance of serial platelet counts for 
early sepsis identification in critically 
ill newborns.

S u b j e c t s  a n d  M e t h o d s

S eventyeigh t full term  and preterm  
babies w ith  birth w eights from  900 g  
to  4410 g  w ho were adm itted  to  the  
In ten sive  Care U n it o f  th e  U n iversity  
Children’s H osp ita l D üsseldorf from  Janu­
ary to  October, 1978, were studied . On a 
flow  sheet clin ical data  (sym ptom atology, 
endotracheal in tubation , intravascular  
catheters, antib iotic  therapy), laboratory  
and m icrobiological culture results were 
docum ented over th e  tw o to  fifty -tw o  days  
period o f  treatm ent in  th e  U n it. A s a 
routine test, on all babies serial p latelet 
counts were perform ed daily  in  a  counting  
cham ber according to  the m ethod o f  
F eiss ly—L üdin [4 ] , and from a  peripheral 
vein  0.6 m l b lood w as drawn every second  
day and sen t for bacteriological investiga­
tion . In  case o f  suspected septicaem ia  
additional cerebrospinal fluid and urine 
specim ens were exam ined for pathogenic  
organism s. T he diagnosis o f  sepsis w as 
established according to  th e  follow ing  
findings [14]:

1. B acteraem ia w ith  an organism  con­
sidered pathogenic.

2. The sam e germ  w as d etected  in  all 
blood sam ples and  (if exam ined) in  the  
cerebrospinal flu id  and urine cultures.

3. A ppropriate clin ical m anifestations
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T a ble  I

Clinical d a ta  o f  th e  78 children in  the stu d y

Patient
No.

■( ! 1. 
Normal 
platelet 
counts

Chronic
throm­
bocyto­
penia

Sudden 
drop in 
platelet 
count

Endo­
tracheal

tube

.1 - i . l  . . M  !

Bacteraemia
! i l l  ч . V

Ade­
quate

clinical
symp­
toms

Other diagnoses
Anti­
biotic

therapy

l + + E . coli + HM S +
2 + ( + ) + Strep tococcus + H M S +
3 + ( + ) + L is te ria + AS +
4 + + S erra tia + HM S +
5 + ( + ) + L is te ria + AS +
6 + ( + ) + S e rra tia + AS +
7 + + S tap h , au reus + AS +
8 + + S ta p h , aureus + H M S +
9 + + E . coli + AS +

10 + + E . coli _ A. S. _
11 + + P s. aeruginosa — HM S, IV H —

(term inal)
12 + + P s. aeruginosa — H M S, IV H +

(term inal)
13 + + S tap h , epiderm . — HM S —

14 + + S ta p h , epiderm . — H M S —

15 + + S tap h , epiderm . — HM S —

16 + + S tap h , epiderm . — H M S +
17 + + S ta p h , epiderm . — H M S
18 + + S tap h , au reus — H M S —

19 + + S tap h , au reus — H M S —

20 + + _ _ HM S _
21 + + — — HM S ___

22 + + — — AS +
23 + + — — HM S 4 “
24 + + — + AS +
25 + + — P n eu m o n ia +
26 + + — — AS
27 + — — — I leu s  o p era tio n +
28 + + — — H e a r t  disease +
29 + + — — P n eu m o n ia +
30 + + — — HM S
31 + + — — AS —

32 + + — HM S —

33 + + — — P aro x y sm a l —

ta c h y c a rd ia
34 + 4 - — — M econium  asp ira- +

tio n
35 + + — — AS +
36 + + — — H M S
37 + + — — AS +
38 + + — — HM S
39 + + — — HM S —

40 + + — — H e a r t  disease —

41 + + — — HM S —

42 + + — — H M S —

43 + + — — R h -E ry th ro b la s - +
to sis

44 + + — — H M S ___

45 + + — — HM S +
46 + + — — HM S
47 + + — — H M S, IV H —
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T a b le  I  (cont.)

Patient
No.

Normal
platelet
counts

Chronic
throm­
bocyto­
penia

Sudden 
drop in 
platelet 
count

Endo­
tracheal

tube
Bacteraemia

Ade­
quate

clinical
symp­
toms

Other diagnoses
Anti­
biotic

therapy

48 + + HM S
49 + + — — HMS —

50 + + — — HMS —

51 + + — — HM S, IV H +
52 + + — — D iap h rag m atic

h ern ia
53 + — — HM S —

54 + + — — HM S —

55 + + — — HM S —

56 + + — — HM S —

57 + + — — AS —

58 + + — — HM S +
59 + + — — PF C
GO + + — — H e a r t  disease —

61 + + — — H e a r t  disease —

62 + + — — AS —

63 + + — — HM S ___

64 + + — — AS —

65 + + — — HM S —

66 + + — — HM S +
67 + + — — HM S
68 + + — — HM S —

69 + + — — HM S —

70 + + — — AS, IV H —

71 + + — — HM S +
72 + + — — HM S +
73 + + — — HM S
74 + — — O esophageal +

a tre sia
75 + — — — Sm all-for-dates —

76 + + — — HMS —

77 + + — — HM S —

78 + — — — Ileu m  resection +

A bbreviations :
HMS == H yaline m em brane syndrom e; A S =  A spiration syndrom e; IV H  =  In tra­
ventricular haemorrhage; P FC  =  P ersistent fetal circulation; A dequate clin ical sym p ­
tom s =  clinical m anifestations po in ting  to  septicaem ia

after exclusion o f  other, quiokly deter­
m ined causes (i.e. com plications o f  respira­
tory therapy, anaem ia, hypovolaem ia, 
congestive heart failure, hypoglyoaem ia, 
acidosis, hyponatraem ia).

R e s u l t s

The main indication for transfer of 
the 74 babies to the Intensive Care 
U nit was respiratory failure calling

for endotracheal intubation and ven­
tilation. Only 4 of the newborns were 
treated  w ithout any sign of ventila­
tory  disturbance (posfcoperativaly af­
ter an ileus operation,; oesophageal 
atresia; ileum resection; small for 
date baby of a mother with toxaem ia). 
Sixty-seven babies had an in travas­
cular catheter (umbilical artery, um bi­
lical vein, cutdownl some tim e during
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th e  observation period, 11 had scalp 
needles for intravenous fluid therapy. 
A ccording to the above definition 
th ere  were 9 full term  and preterm  
babies considered to have sepsis (Nos 
1—9). Another 10 (Nos 10—19) had 
positive  blood cultures some time 
during  the  treatm ent, b u t these were 
regarded  either as contam ination or 
tra n s ie n t bacteraemia. The results 
o f  th e  daily platelet counts could be 
subdivided into three groups.

1. Norm al platelet count ( >150,000/ 
m m 3).

2. Chronic throm bocytopenia 
« 1 5 0 ,0 0 0 /m m 3) during a  period of 
several days.

3. Sudden drop in p latelet count 
« 1 0 0 ,0 0 0 /m m 3) within 24 hours.

Table I  shows some relevant da ta  
o f  th e  babies in the study.

T he use of antibiotics did not alter 
th e  potential diagnostic value of 
serial platelet counts as can be seen 
in  Table I I  of the tem poral correla­
tions o f platelet counts w ith positive 
blood cultures, the first observation of 
clinical manifestations and the first 
d a y  o f  antibiotic therapy in the septic 
babies.

Am ong the 69 non-septic patients 
there  were only 2 (Nos 25 and 29) 
w ith  assumed focal bacterial infection 
(pneumonias). The liberal use of an ti­
biotics in numerous patien ts without 
signs of any bacterial infection can 
only  p a rtly  be explained by the pro­
phylaxis; it  was rather the result of a 
diagnostic uncertainty in regard to 
th e  unspecific clinical m anifestations 
o f infections in critically ill new­
borns.

Besides the chronic throm bocyto­
penia in 2 cases and the sudden drop 
in platelet count in 4 cases, another 
30 patients with chronic throm bo­
cytopenia and further 14 patients 
with a  sudden drop in platelet count 
could be observed without any sign 
of septicaemia. Except patients Nos* 
45 and 58, all the other 12 babies 
with a sudden drop were not treated  
w ith antibiotics, so th a t an alteration 
of the  platelet count by antimicrobial 
therapy  could be excluded. In  addi­
tion, 20 of the patients w ith chronic 
throm bocytopenia did not get an ti­
biotics and were not assumed to 
have any focal bacterial infection.

No further diagnostic tests were 
performed for the evaluation of throm ­
bocytopenia not associated w ith sep­
ticaemia.

D i s c u s s io n

Looking a t the efforts to find a  
simple and rapid auxiliary laboratory 
test for the early detection of sep­
ticaem ia, one cannot miss to  encoun­
ter throm bocytopenia [1, 2, 3, 9, 10, 
12, 14, 16] especially in relation to  
Gram negative septicaemias [1, 2, 
12]. In  a study of postoperative paedi­
atric  surgical patients Rowe et al.
[12] emphasized the significance of a 
drop in the platelet count as an early 
sign of Gram negative sepsis. In  their 
series, 100% of the children with 
Gram negative septicaemia had plate­
let counts <150,000/mm3, 71%  had 
values <  100,000/mm3. A similar opti­
mistic opinion was expressed by 
Modanlou and Ortiz [10].
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T a b l e  II

Temporal correlation o f  thrombocytopenia with positive blood culture, the appearance 
o f clinioal m anifestations and the start o f antibiotic therapy

P a tie n t N o. 
(b ir th  date) D ate Blood culture

P la te le t count 
m m 1

F irs t observa­
tion of clinical 
m anifestations

A ntibiotic
the rapy

2 7—5 Streptococcus 187,000 —

(7— 6—78) 7— 6 174,000 + + +
7— 7 — 135,000 +
7—8 210,000 +
7—9 — 34,000 +
7— 10 85,000 +

7— 11 — 177,000 +
3 1— 13 Listeria 148,000 + + —

(1— 13— 78) 1— 14 151,000 —
1— 16 — 18,000 +

4 1— 19 — 74,000 —
(1— 10— 78) 1—20 76,000 —

1—21 — 80,000 +
1—22 83,000 +
1—23 Serratia 100,000 + + +
1—24 45,000 +

6 3— 17 Listeria 200,000 + + +
(3— 17— 78) 3— 18 115,000 +

3— 19 — 100,000 +
3—20 — 118,000 . +
3—21 — 98,000 +
3—22 141,000 +

6 3—26 — 180,000 —
(3—26—78) 3—27 220,000 —

3—28 — 200,000 —
3—29 230,000 —
3—30 Serratia 210,000 —
3—31 Serratia 120,000 +
4— 1 — 114,000 + + +
4—2 — 93,000 +

0 9— 19 — 82,000 —
(0— 19— 78) 9—20 54,000 —

9—21 Б . coli 15,000 +  + +
9—22 18,000 +
9—22 18,000 +
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F o r the often difficult diagnosis of 
sepsis in critically ill an d  ventilated 
newborns [13], such a  simple and 
rap id  test would be o f g rea t value. 
There are, however, some theoretical 
reservations concerning its  usefulness. 
A lthough there is a  pathophysiologi­
cal association of septicaem ia and 
throm bocytopenia w ith o u t dissemi­
n a te d  intravascular coagulation (DIC), 
th e  authors emphasize th e  combi­
n a tio n  of throm bocytopenia — DIC 
an d  septicaemia [3, 9, 12, 16]. In  any 
case, thrombocytopenia is a  criterion 
o f the  diagnosis of DIC, so th a t  a drop 
in  platelet count m ay be considered 
a  sign of DIC, irrespective o f the pres­
ence of septicaemia. Considering that 
asphyxia, hypoxia, acidosis and  respir­
a to ry  distress syndrom e m ay  also be 
associated with DIC in  th e  newborn 
u nder intensive care [6], th e  useful­
ness of the test for the  early  identif­
ication  of septicaemia becomes ques­
tionable. Another argum en t for the 
unreliability of throm bocytopenia in 
these special patients is th e  observa­
tio n  of a drop in p latelet coun t in pre­
m atu re  babies trea ted  w ith  photo­
th e rap y  for hyperbilirubinaem ia [8]. 
F inally , throm bocytopenia m ay also 
occur in association w ith  intravas­
cu lar catheterization. The tip  of the 
ca th e te r is always covered with a 
throm bus. During the  procedure of 
draw ing blood from an  a rte ry , plate­
le ts  can be trapped a t  th e  tip  and 
dissim ulate the real p la te le t count
[15].

These theoretical reservations are 
supported  by practical experience. 
Serial platelet counts were done in 50

(64%) o f the 78 studied patients. 
An association with septicaemia could 
be docum ented in six cases only.

As to  the  tem poral correlation of 
throm bocytopenia with positive blood 
cultures and the appearance of clin­
ical m anifestations (Table II), one 
sometimes finds a chronic throm bo­
cytopenia from the beginning (Pa­
tients 4 and  9) while in other instances 
the drop in  platelet count occurs late, 
two to  four days after the positive 
blood culture and the clinical mani­
festation (Patients 2, 3, 5, 6), an 
observation already described by other 
authors [7, 11]. I t  is therefore con­
cluded th a t  1) neither sporadic nor 
serial p latelet counts are suitable for 
use as a diagnostic test for the early 
detection of neonatal septicaemia; 2) a 
throm bocytopenia occurring in criti­
cally ill and ventilated newborns is 
too unspecific to be associated with 
septicaem ia; 3) normal platelet counts 
do not exclude septicaemia.
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