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The incidence among infants of 
pneumonia due to Klebsiella pneumo­
niae is low as reflected by literature. 
Description of the disease is incidental 
in textbooks where the cases reported 
are quoted as being exceptional in 
childhood. In a report on four cases 
in infants [18], the pathogenetic role 
of Klebsiella could be confirmed in one 
instance only, where recovery was 
achieved with streptomycin; in the 
rest, the role of other agents could not 
be excluded. In a series of 41 infants 
who had died of respiratory compli­
cation of measles, from the lungs of 
two a pure growth of Klebsiella pneu­
moniae was obtained, while 41 infants 
who had recovered from pneumonia 
yielded Klebsiella in 5 cases, of which 
four in a pure culture [4]. In a prema­
ture ward, Klebsiella pneumonia ap­
peared in epidemic form, coinciding 
with a fulminant epidemic of Kleb­
siella enteritis in another ward of the 
same hospital. In both groups aureo- 
mycin proved to be effective and only 
one of four severely affected infants 
died [16].

The first cumulative review in the 
literature presented 30 cases of Kleb­
siella pneumonia in 1950 [15], while

a total of 36 cases was reported in 
1962 [21]. This is a surprisingly low 
number if one considers the increasing 
use of new antibiotics, a fact favouring 
the growing incidence of uncommon 
pathogens. Development of the diag­
nostic procedures should also have 
added to the number of recognized 
Klebsiella pneumonia. Recent data 
from Uruguay [2] suggest a more 
frequent positive bacteriological find­
ing among infants with respiratory 
infections. Thirtysix out of 58 infants 
yielded Klebsiella; part of the pa­
tients suffered from pneumonia, others 
from asthmatic bronchitis.

While Klebsiella infections have 
been increasingly encountered during 
epidemic or sporadic enteritis [3, 8, 
13, 14, 15, 22, 23] or food poisoning 
[8], several data suggest a similar in­
crease in the incidence of Klebsiella 
pneumonia. Our data support this 
view, and underline the necessity of 
bacteriological examination in pneu­
monias of prematures and infants.

B a c t e r io l o g ic a l  M e t h o d s

T h e  g en u s K lebsiella p e r ta in s  to  th e  
fam ily  E n te ro b a c te ria eeae . Klebsiella p neu ­
moniae u sed  to  be know n as  F r ie d lä n d e r ’s
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b ac illu s , o r  B . mucosus capsulatus. Several 
m e m b e rs  o f  th e  genus a re  p a th o g en ic . A  
f u r th e r  subd iv ision  o f  th e  s t r a in  becam e 
p o ss ib le  o n  th e  basis o f  th e  an tig en ic  s tru c ­
tu r e .  T h e re  are  6 g ro u p s  d iffe rin g  in  th e  О 
a n tig e n , a n d  72 ty p e s  d iffe rin g  in  th e  К  
a n tig e n . T he  p a th o lo g ic  sign ificance  o f  th e  
d if fe re n t K lebsiella  s t r a in s  c a n  be a scer­
ta in e d  b y  serologic m e th o d s . M ore recen tly , 
th e  d e m o n s tra tio n  o f  specific  phages h as 
a t ta in e d  a  d iagnostic  sig n ifican ce . Specific 
p h a g e s  m a y  p la y  a  ro le  in  tu r n in g  p o te n tia l 
p a th o g e n s  in to  a c tu a lly  p a th o g e n ic  ag en ts  
10].

F o r  th e  id en tif ic a tio n  o f  Klebsiella pneu­
moniae, choco la te  ag a r, b lood  a g a r  o r E ndo  
m e d iu m  w as in o cu la ted  w ith  p h a ry n g ea l 
o r  su b g lo tt ic  secre tion . A f te r  24 hours in ­
c u b a tio n  one o f  th e  iso la te d  m ucous co lo­
n ies  Was tran sfe rred  to  L á n y i a n d  S z ita ’s 
liq u id  m ed ium  to  d if fe re n t ia te  th e  s tra in s  
on  th e  g rounds o f  in d o l p ro d u c tio n  an d  
u re a  sp lit t in g . I n  a d d it io n , th e  m ethy l- 
re d  a n d  th e  V o g es-P ro sk au er te s ts  w ere c a r­
ried  o u t, an d  h y d ro g en  su lp h id e  p ro d u c ­
tio n  w as exam ined . I n  som e cases m o tility  
o f  th e  o rgan ism  w as o b se rv ed  an d  phage 
ty p in g  w as perfo rm ed . S e lec tiv e  sen s itiv ity  
to  a n tib io tic s  w as d e te rm in e d  b y  th e  disc 
m e th o d  a n d  in th e  case  o f  cefaloridine 
b y  th e  d ilu tion  m e th o d . T he  resu lts  o f 
th e se  a d d itio n a l e x a m in a tio n s  confirm ed 
th e  bacte rio log ica l d iag n o s is  in  a ll cases.

R e s u l t s

During the period February 10, 
1966, to December 31, 1966, a total of 
670 bacteriological examinations of 
pharyngeal and subglottic mucus 
was performed. Klebsiella was cultur­
ed 67 times, from 46 patients. A pure 
culture grew in the case of seven in­
fants with pneumonia, and in eleven 
cases with spastic bronchitis. In the 
case of additional four patients with 
pneumonia, Klebsiella grew in a mixed

culture, and clinically the pneumonia 
did not meet the criteria of Klebsiella 
origin. Klebsiella was isolated from 
further four infants with otitis and 
from 28 cases without any patholog­
ical manifestation.

During the same period pharyngeal 
secretion of the medical and nursing 
staff was repeatedly examined. Kleb­
siella was isolated on three occasions 
from two nurses. Cultures obtained 
from beds and furniture were always 
negative.

During the period January 1 to 
May 10, 1967, 31 out of 400 cultures 
yielded Klebsiella, but only one of 
the positive patients developed pneu­
monia. No positive cultures were ob­
tained from faeces.

Table I demonstrates the antibiotic 
sensitivity of the Klebsiella strains. 
Practically all strains were resistant 
to sulphadimidine and to Oxytetracyc­
lin. Three out of four cases were re­
sistant to streptomycin, and about 
every second to chloramphenicol. Neo­
mycin and polymyxin proved to be 
the most effective drugs. Table I also 
demonstrates the sensitivity of the 
strains originating from patients with 
pneumonia. Sensitivity to cefaloridine 
was examined in two cases. One proved 
to be sensitive to 5 yg/rnl, while the 
other only to 50 yg/ml. In spite of 
this, the latter patient responded well 
to cefaloridine treatment.

D ia g n o sis

There is no agreement in the litera­
ture on the exact diagnostic criteria of 
Klebsiella pneumonia. Those suggested
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T a b le  I

S ensitiv ity  o f  Klebsiella pneumoniae  s tra in s

Antibiotic 67 strains from 46 differ­
ent patients«

17 strains from patients 
with Klebsiella 

pneumonia

Sensitive Relatively
sensitive Resistant Sensitive Relatively

sensitive Resistant

No. J per cent No. per cent No. per cent No. j percent No. per cent No. per cent.

Oxytetracyclin 2 3 — 65 97 — — — — 17 100
Streptomycin i i 16 4 5.8 52 78 3 18 — — 14 82
Chloramphenicol 30 45 4 5.8 33 49 , 3 18 1 6 13 76
Neomycin 56 84 4 5.8 7 10 15 88 — — 2 12
Polymyxin 47 7Ö 4 5.8 16 24 16 94 — — 1 6
Sulphadimidine — — — 67 100 — — — — 17 100
Cefaloridine

~ — — — — 1* — l* — — —

* =  tw o te s ts  o n ly .

by P e r l m a n  and B t jl l o w a  [1 6 ]  
i.e. pulmonary infiltration demonstra­
ted clinically and radiographically; 
repeated pure cultures of Klebsiella 
from blood or pharyngeal secretion; 
demonstration of specific polysaccha­
rides and antibodies in blood, cannot 
be expected to gain general acce­
ptance on account of the limited labo­
ratory facilities in many hospitals. 
The criteria set by O b r i n s k y  et al. 
[11], namely, resistance to penicillin 
and sensibility to streptomycin, are 
more easy to meet, but since 78% of 
our cases were resistant to streptomy­
cin, these criteria are insufficient to 
rely upon. Therefore, we have accepted 
the criteria of A n d e r s o n  [1], who 
regards Klebsiella as the pathogenic 
agent, when (i) after death Klebsiella 
can be cultured from the lungs; (ii) 
the presence of Klebsiella can be de­
monstrated in the acute phase, but 
not any more during convalescence;

and (iii) Klebsiella can be isolated in 
the acute phase and the patient re­
covers on adequate antibiotic treat­
ment.

On the other hand, Klebsiella can­
not be held responsible for the pneu­
monia if (i) the organism persists after 
clinical recovery; (ii) Klebsiella can be 
demonstrated transitorily during some 
other disease, but without causing 
clinical symptoms; (iii) Klebsiella can 
be isolated only from sputum or a 
throat swab and the pneumonia re­
sponds well to antibiotics to which 
Klebsiella has been resistant; (iv) 
after death other pathogenic agents 
can only be isolated; and (v) there is 
no well defined disease.

C a s e  R e p o r t s

Seven patients; five prematures and 
two young infants, suffering from 
Klebsiella pneumonia have been ob-
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F ig . 1

served in the year 1966. The ease of 
four patients will be reported in some 
detail, while of three, in brief.

Case 1. N . M., a  4 -m on ths o ld  in fa n t w as 
a d m i t te d  on  F e b ru a ry  17, 1966. H is to ry  
re v e a le d  a  b ir th  w eigh t o f  2500 g, a n d  a s ­
p h y x ia  a f te r  delivery . T h ree  d a y s  p r io r  to  
a d m iss io n  he  h ad  developed  fev er a n d  
e o u g h , X -ra y s  h ad  rev ea led  b ro n ch o ­
p n e u m o n ia  in  th e  r ig h t in fe rio r lobe. A t 
ad m iss io n  th e  in fan t w as w asted , m o d e r­
a te ly  cyanosed , d isp lay in g  ta c h y c a rd ia , 
ra le s  o v e r  b o th  lungs, h a rsh  b re a th in g  o v e r 
th e  r ig h t  in ferio r lobe, a n d  a n  en larged  
liv e r . S tro p h a n th in , pen ic illin , s t re p to m y ­
c in  a n d  oxygen  w ere ad m in is te red . T he 
t h r o a t  sw ab  yielded a  p u re  cu ltu re  o f  K le b ­
s ie lla , b u t  th e  re su lt to o k  fo u r  d a y s  to  
a r r iv e . S ince th e  co n d itio n  w as d e te r io r a t­
in g  a n d  th e  p n eum on ia  a ffec ted  fu r th e r  
a re a s  o f  th e  lung, th e  p o ss ib ility  o f  s ta p h y ­
lo co cca l p n eum on ia  w as considered , an d  
m e tic ill in  an d  S igm am yein  w ere p rescribed . 
H o w e v e r, th e  clin ica l s ta te  d e te r io ra ted  
f u r th e r ,  th e  cough becam e p ro d u c tiv e , w ith  
a n  a b u n d a n t  m ucous, fo am y  d ischarge , a n d

d u ln ess  to  percussion a p p e a re d  o v e r th e  
r ig h t  lu n g . F o u r d ay s la te r  X -ra y s  revealed  
a n  increased  d en sity  o v e r th e  r ig h t  in ferio r 
a n d  m idd le  lobes, a n d  p le u ra l f lu id  along 
th e  la te ra l  w all o f  th e  th o ra x , re a c h in g  u p  
to  th e  a p ex  and  com pressing  th e  in f il tra te d  
r ig h t  lu n g  (Fig. 1).

A  p leu ra l t a p  re su lte d  in  a  sm all 
a m o u n t  o f serous, s te r ile  f lu id . The 
r e s u lt  o f  th e  th r o a t  sw ab  w as o b ta in ed , 
A cco rd in g  to  th e  re s u lt o f  th e  th ro a t 
sw ab , S igm am yein  w as d isco n tin u ed , and  
s tre p to m y c in  an d  k a n a m y c in  tre a tm e n t 
w as  in s ti tu te d . On th e  s ix th  d a y  follow ­
in g  adm ission  th e  co n d itio n  b eg an  to  
im p ro v e ; tem p e ra tu re , d y sp n o e a  a n d  h e a r t 
r a te  decreased, cyanosis d isa p p e a re d , w hile 
th e  dullness, th e  a u sc u lta to ry  a n d  ra d io ­
log ica l find ings w ere u n c h a n g e d . T he  lab o ­
r a to ry  find ings w ere a  s l ig h tly  increased  
sed im en ta tio n  ra te  (27 m m /h ) , an d  le u ­
k o c y to s is  w ith  a  sh if t to  th e  le f t. A  
second  th ro a t sw ab y ie lded  a  p u re  K le b ­
sie lla  cu ltu re , w hich p ro v ed  to  b e  sensitive  
to  ch loram phen ico l an d  to  s tre p to m y c in .

O n th is  tre a tm e n t te m p e ra tu re ,  d is ­
ch a rg e  a n d  dulness soon  d ec reased . B y  th e
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Fig . 2

fo u r te e n th  < lay  te m p e ra tu re  becam e n o r­
m al, th e  cough s to p p ed  a n d  th e  an tib io tic s  
w ere d iscon tinued . A t th is  tu n e  th e  
X -ra y s  revealed  a  s ig n ific an tly  reduced  
d en sity  o v e r th e  lungs, b u t  th e  signs o f 
p leu ra l inv o lv em en t p e rs is ted . F o u r  w eeks 
a f te r  adm ission  recovery  w as com plete  and  
th e  b a b y  w as d ischarged .

Case 2. M. G. w as a  p re m a tu re  in fa n t 
w ith  a  b ir th  w eigh t o f  2260 g, a n d  w ith  a  
h is to ry  o f  p e r in a ta l a sp h y x ia . T here  hail 
been n o  in co m p a tib ility  b u t  ow ing  to  hy- 
p e rb iliru b in aem ia  a n  ex ch an g e  tran sfu s io n  
h a d  been carried  o u t. L a te r , um b ilica l sep ­
ticaem ia  h ad  developed  w hich  responded  
well to  a n tib io tic  tre a tm e n t. S u b sequen tly , 
an aem ia , hepa to sp len o m eg a ly  a n d  signs o f 
liver d am age  due  to  h a e m o ly tic  d isease  h ad  
been n o ted . R eco v ery  h a d  been  g rad u a l, 
b u t a t  th e  age  o f  te n  w eeks th e  in fa n t .was 
well a n d  w eighed 3200 g.

I t  w as th e n  th a t  th e  p a t ie n t  developed

a  te m p e ra tu re , cough, h y p e rp n o e a , w ith  an  
a b u n d a n t, m ucous, foam y  d isch a rg e . B u b ­
b ling  ra les  w ere h ea rd  o v e r  b o th  lungs. 
D esp ite  s tre p to m y c in  a n d  S igm am yein  
tr e a tm e n t, th e  co n d itio n  w as d e te r io ra tin g , 
c rep itan  ra les  ap p e a re d  o v e r  th e  bases. 
C u ltu res ta k e n  p rev io u sly  y ie lded  K le b ­
siella  a n d  P neum ococcus. A ccord ing  to  
th e i r  sen s itiv ity , k a n a m y c in  (20 m g/kg  
body  w eight) w as p resc rib ed . T h is  resu lted  
in  a  g ra d u a l im p ro v em en t.

T he ch es t X -ra y  rev ea led  in itia l in fil­
tr a tio n  o f  th e  r ig h t u p p e r  a n d  m idd le  lobe, 
w ith  th e  su b seq u en t d ev e lo p m en t o f  p le u ­
ra l d en s ity  an d  m icroabscesses (F ig . 2). 
R ad io log ica l regression  w as observed  in a  
m o n th ’s tim e .

L a b o ra to ry  d a ta :  se d im e n ta tio n  ra te , 
115 m m /h ; m o d e ra te  leu k o cy to sis  w ith  a  
sh if t to  th e  loft.

Case 3. V. I . ,  a  severe ly  d am ag e d  five- 
m on th -o ld  p re m a tu re  in f a n t w ith  p o rin a ta l
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F ig . 3

in t r a c r a n ia l  haem orrhage w as a d m itte d  
w ith  p n eu m o n ia . T he course o f  t h e  p n e u ­
m o n ia  w as  a ty p ica l an d  p ro t r a c te d .  T h ro a t 
c u l tu re s  rep ea ted ly  y ielded  p u re  K lebsie lla , 
e v e n  a t  th e  end o f th e  second  w eek . A s th e  
c o n d it io n  im proved , th e  K leb s ie lla  d is a p ­
p e a re d  fro m  th e  th ro a t, to  r e a p p e a r  tw o  
w eek s  la te r  in  a  m ixed c u ltu re  o b ta in ed  
f ro m  th e  a u d ito ry  m ea tu s  d u r in g  a n  ep i­
so d e  o f  su p p u ra tiv e  o titis . T h e  p n e u m o n ia  
fa ile d  to  respond  to  S igm am ycin , b u t  a d d i­
t io n a l  co rtico stero id  t r e a tm e n t  re su lte d  in 
re c o v e ry . T he  o titis  w as e ffe c tiv e ly  tr e a te d  
w ith  S igm am ycin .

Case 4. A . E ., a  p re m a tu re  tw in  (B) was 
a d m i t t e d  on  th e  firs t d a y  o f  h is  life , w ith  
r e s p ir a to ry  d istress. T he r ig h t e a r  w as  la ck ­
in g , th e  au d ito ry  m ea tu s  w as closed  and  
th e r e  w as  a  cavernous h a e m a n g io m a  o n  th e  
le f t  leg . T h e  low er ex trem itie s  w e re  oedem a- 
to u s . C yanosis and  ta c h y p n o e a  d isap p ea red  
o n  t r e a tm e n t  w ith  glucose a n d  b ic a rb o n a te , 
th e  o e d e m a  a f te r  four d ay s  t r e a tm e n t  w ith  
h y d ro ch lo ro th iaz id e , 2 m g /k g  b o d y  w eight. 
T h e  in f a n t  began to  gain  w e ig h t, h is  a p p e ­
t i t e  w a s  good. A t th e  age o f  tw o  m o n th s, 
a n a e m ia  (haem oglobin, 7.0 g  p e r  100 ml) 
w a s  e ffec tive ly  tre a te d  w ith  b lo o d  tr a n s ­
fu s io n s  an d  w ith  o ra l iron .

A t te n  w eeks o f  age ta c h y p n o e a  w ith  a  
te m p e ra tu re  o f  38° C an d  a  re sp ira to ry  ra te  
o f  90 developed . Tw o d ay s  la te r  X -ray s  
revea led  sm all, focal in f il tra t io n s  in  th e  
in ferio r lobes o f  b o th  lungs. O n th e  fifth  
d a y  th e  th r o a t  c u ltu re  y ielded  a  p u re  
K lebsie lla  g ro w th . S ince O xy tetracyclin  
failed to  p re v e n t th e  g rad u a l d e te r io ra tio n , 
S igm am ycin  a n d  cefalo rid ine (40 m g /kg  
body  w eigh t) w ere  ad d ed . On th e  n in th  d ay  
th e  th r o a t  sw ab  ag a in  y ie lded  K lebsiella , 
w hich w as sen s itiv e  to  neom ycin  a n d  p o ­
ly m y x in  o n ly . T he  co n d ition  becam e w orse: 
ir r ita b il ity , fo rced  cough, an d  a n  a b u n d a n t 
m ucous d isch arg e  w ere n o ted . A  severe 
shock-like s ta te  developed , w hich w as su c ­
cessfully  t r e a te d  w ith  p redn isone . On th e  
fo u r te e n th  d a y  a  p u re  K lebsie lla  cu ltu re  w as 
aga in  o b ta in e d  from  su b g lo ttic  secretion . 
A lth o u g h  th e  com bined  a d m in is tra tio n  o f 
p redn isone a n d  an tib io tic s  led  to  som e c lin ­
ical im p ro v e m e n t, X -ra y s  show ed a  p ro ­
gression o f  th e  p u lm o n a ry  p rocess; a  co n ­
f lu e n t d e n s ity  w as observed  o v e r th e  u p p e r  
an d  low er lobes o f  b o th  lungs (F ig . 3).

T he  m u ltip le  sm all, focal in f iltra te s  a t  
th e  bases ra ised  th e  susp icion  o f  s ta p h y lo ­
coccal p n eu m o n ia , w hich  w as ju s tified  by  
th e  s im u ltan eo u s  presence  o f  o th e r  cases
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w ith  stap h y lo co cca l in fec tion  in th e  d e p a r t­
m e n t. A ccord ing ly , oxacillin  w as s ta r te d . 
On th e  se v e n te e n th  d a y  a  p u re  K lebsie lla  
c u ltu re  w as o b ta in ed  aga in . T hen  th e  c lin i­
ca l an d  radiological s ta te  im p ro v ed  a n d  th e  
c u ltu re s  began  to  b e  m ixed  w ith  E . coli. 
T he p a t ie n t  ga ined  w eigh t, ra les  w ere no 
m ore  to  be  h ea rd  o v e r th e  lungs. I t  w as on 
th e  34 th  d a y  th a t  th e  f i r s t  n eg a tiv e  cu ltu re  
w as o b ta in ed . F o u r  d ay s  la te r  th e  th r o a t  
c u ltu re  y ielded  a  n o rm al flo ra .

S ed im en ta tio n  ra te  w as w ith in  th e  n o r­
m a l ran g e  th ro u g h o u t; leukocy to sis w ith  a 
sh if t  to  th e  le f t w as reco rded  o n ly  in itia lly .

Case 5. A . B ., th e  tw in  o f  Case N o. 4, 
w as a d m itte d  as a  p re m a tu re  in fa n t w ith  a  
b ir th  w eig h t o f  1400 g. A fte r  overcom ing  
o edem a a n d  re sp ira to ry  d is tre s s ,sh e  d e v e l­
oped n o rm ally  a n d  a tta in e d  a  b o d y  w eigh t 
o f  2500 g . She th e n  c o n tra c te d  a  m ild  
b ron ch o p n eu m o n ia , s im u ltan eo u sly  w ith  
h is  tw in  s is te r . T h ro a t c u ltu re s  re p e a te d ­
ly  revealed  a  p u re  K lebsie lla  g ro w th , w hich 
h ad  th e  sam e se n s itiv ity  a s  th a t  o f  h e r 
tw in ’s. A lthough  th e  p n eu m o n ia  responded  
w ell to  O xy te tracyclin  an d  e ry th ro m y c in , 
th r o a t  c u ltu re s  becam e n eg a tiv e  o n ly  on 
neom ycin  tr e a tm e n t.

Gase 6. H . M., a  p re m a tu re  in fa n t w ith  
a  b ir th  w eigh t o f  1200 g, developed  well 
d e sp ite  re c u rre n t P ro te u s  p neum on ias. 
W ith  one o f  th e  re lapses, K lebsie lla  h ad  b e ­
com e to  d o m in a te  in  th e  th r o a t  a t  a  tim e  
w hen  a  case o f  K lebsie lla  p n eu m o n ia  w as 
being  tr e a te d  in  th e  d e p a r tm e n t. S ubse­
q u e n tly , C and ida  w as re p e a te d ly  cu ltu red , 
g iv ing  p lace  to  P ro te u s  ag a in , tw o  w eeks 
p rio r to  d e a th . I n  th is  case K lebsie lla  w as 
iso la ted  on  a  single occasion a n d  in  m ixed  
g ro w th  b u t  on  ep idem iologic an d  clin ical 
g rounds th is  case m a y  nev erth e less  be r e ­
gard ed  as one due  to  K lebsie lla .

Gase 7. N . E ., a  p re m a tu re  in fa n t w ith  a  
b ir th  w eigh t o f  1400 g  w as a d m itte d  w ith  
o ed em a  an d  re sp ira to ry  d is tre ss . A fte r  he  
h a d  recovered , a n d  a t  te n  w eeks o f  age 
a tta in e d  2000 g  h e  su d d en ly  developed  a 
p n eu m o n ia , w ith  a  sm all in f il tra te  in  th e  
r ig h t p e rih ila r  a rea . T he p h a ry n g e a l secre­
tio n  y ie lded  K lebsie lla  a n d  Ps. pyocyanea,

w hich w ere sensitive  to  cefa lo rid ine  and  
neom ycin . These w ere p re sc rib e d  to g e th e r 
w ith  p redniso lone. Im p ro v e m e n t w as g ra d ­
ua l, com plete  reco v ery  to o k  te n  days.

D i s c u s s i o n

All of our seven patients were pre­
mature or young infants, with a low 
birth weight. In addition, they all had 
had some previous disease such as 
pneumonia, haemolytic disease of 
newborns (2 cases), intracranial haem­
orrhage (1 case), or umbilical septi­
caemia ( 1 case). This seemed to repre­
sent a predisposing factor to Klebsiel­
la pneumonia, as emphasized also by 
others [20]. It is well-known that 
Klebsiella pneumonia is more fre­
quent in adults than in children, with 
an overall incidence of 0.5 to 4% and 
that chronic alcoholists, sick and old 
people are much more inclined to 
contract Klebsiella pneumonia than 
healthy persons [9].

Among our patients, a contact in­
fection occurred only once, in the case 
of the premature twins, and it was 
remarkable that one of them develop­
ed a mild, while the other a very se­
vere, pneumonia. A similar phenome­
non was reported by F e r g u s o n  and 
T o w e r  [5] who also observed Kleb­
siella pneumonia in twins; one of 
them died of the disease while the 
other had only slight enteritic symp­
toms.

All but one of our patients had fe­
ver, with no characteristic course. 
Some had temperatures as high as 
39—40° C, while in the less severe 
case only a slight increase could be

Acta Paediatrica Academiae Scientiarurn Hungaricae 9, 1968



300 G. K orányi et al. : Klebsiella Pneumonia

observed. The duration of fever ran 
parallel with the severity of the case. 
It usually lasted two weeks, and its 
disappearance was a reliable sign of 
improvement.

Cough and expectoration were fair­
ly specific. During the first week a 
short, irritated cough was observed, 
with a characteristically mucous, foa­
my and sticky discharge, often by 
vomiting. This bronchial secretion, 
though suggestive also of interstitial 
pneumonitis, was more voluminous 
and dense than in the case of the lat­
ter disease. Fever, cough and expec­
toration ceased by the end of the 
second week, parallel with the clinical 
improvement.

All of our patients displayed dys­
pnoea and cyanosis during the first ten 
days of the disease. The cyanosis was 
characteristic of pneumonia. A most 
remarkable feature was its early onset 
and its failure to respond to oxygen 
inhalation until clinical improvement 
had become manifest. An increase 
in the respiratory rate to 75 — 90 per 
minute could be observed even before 
the onset of dyspnoea, showing fur­
ther elevation on some occasions, and 
returning to normal simultaneously 
with recovery.

The special type of cough and the 
early tachypnoea were the signs draw­
ing attention to the possibility of a 
Klebsiella pneumonia especially in 
cases, where the auscultatory and the 
radiological findings were not corre­
sponding to the severity of the con­
dition.

The auscultatory findings did not 
differ much from those observed in

other types of pneumonias. As our 
patients developed Klebsiella pneu­
monia in the hospital, we had the op­
portunity to observe the early signs. 
During the first few days only a harsli 
breathing was noted. This was followed 
by medium and fine rales on the 
third or fourth day. Crepitant rales 
could be noticed only from the fourth 
or fifth day on.

The area affected by the pneumonia 
was variable. Pleural complications 
intervened in two cases. Fluid collec­
tion was slight in both patients, de­
spite the marked pleural involvement 
in the first one. The pneumonia ex­
tended to several lobes.

The radiological signs were of equal 
diagnostic value, revealing the pres­
ence of small abscesses and focal in­
filtrations. The clinical course of the 
disease corresponded to the X-ray 
findings. In addition to the focal infil­
trations some were extending to a 
whole lobe. Our findings corresponded 
to the morphological classification o f  
G e f f e r t h  [7 ] and of R itvo and Ma r ­
t in  [17]. Radiological changes im­
proved parallel with clinical improve­
ment, but disappeared only about 
ten days after clinical recovery.

Of the laboratory tests, sedimenta­
tion rate was normal or about 20 to 30 
mm/hour with the exception of one 
case, where it attained 115 mm/h. 
WBC counts ranged between 16,000 
and 21,000 during the acute phase, 
but in some mild cases and in an in­
fant with a grave nervous damage, the 
count was normal. The differential 
count always revealed a shift to the 
left,
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T r e a t m e n t

Antibiotics were immediately start­
ed as the first clinical symptoms had 
appeared (Table I). Once the culture 
had revealed the antibiotic sensitivity 
of the Klebsiella strain, the adequate 
antibiotic was introduced. Improve­
ment was attained by kanamycin 
(15 20 mg/kg) in two cases, by neo­
mycin (10 — 15 mg/kg) in further two 
patients, and by cefaloridine (30 50

mg/kg) in the remaining three cases. 
Kanamycin was the most effective of 
the drugs. Complete recovery was a- 
chieved with neomycin in a mild case.

In view of the serious condition in 
four of the patients, intravenous pred­
nisone or prednisolone was prescribed, 
which resulted in an immediate im­
provement. In Table II, data for anti­
biotic treatment are summarized.

In add ition , S trophanthin , oxygen, 
gam m a globulin an d  v itam ins were

Table  II

A ntib io tic  t r e a tm e n t  o f  seven p a tie n ts  w ith  Klebsiella pneumoniae

No. of
case

Treatment applied 
before sensitivity test Condition improved on Duration ot 

treatment days

1 penicillin streptom ycin 26 mg/kg/day 5
N. M. streptom ycin kanam ycin 15 mg/kg/day 5

meticillin chloramphenicol 15 mg/kg/day 5
Sigmamycin, 20 mg/kg/day

2 streptom ycin kanam ycin 20 mg/kg/day 7
M. G. Sigmamycin, 20 mg/kg/day

3 penicillin Sigmamycin 25/mg/kg/day 10
V. I. streptom ycin, 25 mg/kg/day prednisone 10 mg/day 2

prednisolone 5 mg/day 10

4 Sigmamycin, 20 mg/kg/day cefaloridine 50—30 mg/kg/day 13
A. É. oxacillin, 100 m g/kg/day neomycin 10 mg/kg/day 5

prednisone -{- prednisolone 9

5 chloramphenicol 25 mg/kg/day neomycin, 10 mg/kg/day 5
А. в . erythrom ycin 5 m g/kg/day

6 tetracyclin 40 mg/kg/day cefaloridine 30 mg/kg/day 14
H. M. cefaloridine 30 m g/kg/day chloramphenicol 50 mg/kg/day 4

erythrom ycin 50 mg/kg/day 
neomycin 40 m g/kg/day

prednisone prednisolone 11

7 erythrom ycin cefaloridine 25 mg/kg/day 14
N. É. chloramphenicol 50 mg/kg/day 7

prednisolone 11
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given. In cases yielding a positive 
throat culture without clinical symp­
toms, a 0.5—1% neomycin solution 
was applied locally during three or 
four days. This measure was followed 
by bacteriological negativity.

Su m m a r y

Five premature and two young in­
fants with Klebsiella aerobacter pneu­
monia have been observed in the year 
1966. All but one patient had previous­
ly suffered from some severe illness. 
Pneumonia was mostly grave, but all 
the patients recovered. One of the 
premature infants died later of a Pro­

teus pneumonia. The clinical symp­
toms and course of, and the radiolog­
ical signs and laboratory data in 
Klebsiella pneumonia have been dis­
cussed.

Since, according to literature, Kleb­
siella pneumonia is frequently fatal, 
the importance of a combined anti­
biotic treatment has been stressed. In 
four patients, only the additional use 
of corticosteroids led to an improve­
ment.
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