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Fatal BCG vaccination
By

Z. E r d ő s , J .  R o m h á n y i  am i C la i re  S z e m e n y e i

F ir s t  D e p a rtm e n t o f P aed ia tric s  a n d  Second In s titu te  o f P a th o lo g y , 
Sem m elw eis U n iv e rs ity  M edical School, B udapest

(R eceived 30 A pril, 1976)

A  fem ale b a b y  7 w eeks o f  age developed  a fa ta l tu b e rcu lo u s  d isease 
follow ing BCG v acc ina tion . T he in fa n t h a d  Swiss ty p e  ag am m ag lobu linae- 
m ia , associa ted  w ith  o ra l th ru sh , p n eum on itis , um bilical in fe c tio n  and  
ch ron ic  en te r itis  n o t re spond ing  to  a n y  tre a tm e n t. P o st m o rte m  revea led  
a n  ap las ia  o f th e  th y m u s , h y p o p la s ia  o f  th e  lym ph  system , m ilia ry  tu b e r 
culous foci in  th e  lym ph  nodes, liv e r a n d  spleen.

BCG -vaccination w ith fa ta l course 
is an  in frequen t occurrence. Accord
ing to  a  review [23] 31 cases have been 
described in  th e  lite ra tu re ; o f these, 
14 are detailed  reports  [1, 2, 3, 4, 5, 
6, 7, 9, 12, 13, 15, 16, 19, 20]. On the  
basis o f th e  f irs t one of the  6 cases 
observed in Scandinavia, W allgren 
[21] assum ed th a t  a  hypersensitiv ity  
o f th e  organism  was responsible for 
th e  generalized disease observed a fte r 
BCG -vaccination; he excluded th e  
possib ility  of an  increase in virulence 
o f th e  BCG stra in . Subsequently in 
th e  m ajo rity  o f cases a  congenital or 
acquired  defect o f th e  im m une system  
was observed, b u t th e  mechanism  of 
BCG -generalization is no t com pletely 
clear [14].

T he p resen t paper reports on BCG- 
vaccination  w ith  a  le thal course in an 
in fan t 3 1/2 years o f age, w ith Swiss 
ty p e  agam m aglobulinaem ia.

R e t o r t  o f  a  C a s e

T he fem ale in fan t C. K . h a d  been  
a d m itte d  a t  th e  age o f 7 w eeks. T he  fam ily  
h is to ry  rev ea led  som e a llerg ic  d iseases in 
th e  fa th e r. T he p a tie n t h ad  b een  b o rn  from  
th e  m o th e r’s second p reg n an cy ; th e  fii'St 
p re g n a n c y  h a d  ended  w ith  a b o r t io n . I n  
th e  e ig h th  a n d  n in th  m o n th s  o f  g ra v id ity  
th e  m o th e r  h a d  been t r e a te d  fo r h e a r t  
d isease . B ecause o f po stp o n ed  la b o u r  th e  
ch ild  w as delivered  b y  C aesarean  sec tio n . 
H e r  b ir th  w eigh t w as 3300 g. B C G  v a c c in a 
tio n  h a d  b een  carried  o u t on  th e  f i f th  d ay . 
S im u ltan eo u sly  six  fu r th e r n ew b o rn s  h a d  
rece ived  th e  sam e vaccine. T h e  in fa n t h a d  
h ad  n o  c o n ta c t w ith  a n y  tu b e rc u lo u s  in d i
v id u a l. Soon a f te r  b ir th , th e  b re s t-fed  in 
fa n t h a d  developed  oral th ru s h  re f ra c to ry  
to  a ll tre a tm e n ts . Since th e  age  o f  five  
w eeks she h a d  daily  6 to  12 th in ,  m ucous , 
g reen ish  stoo ls, som etim es tin g e d  w ith  
b lood .

O n adm ission , th e  m o d era te ly  d e v e lo p 
ed  b a b y ’s m o u th  an d  p h a ry n x  w ere  
th ic k ly  fu rred  w ith  th ru sh . She h a d  a  
serous d ischarge  from  th e  um b ilicu s. S y n 
d a c ty ly  o f  th e  2nd and  3rd  to e s  o f  b o th  
fee t w as p resen t. She had  s lig h t b ro n ch ia l 
ra les. T he  s ite  o f  BCG v acc in a tio n  w as 
n o rm a l a n d  no  lym ph  nodes w ere  p a lp ab le .
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Laboratory find ings

T o ta l se ru m  p ro te in , 6 .0  — 6.2 g per 
100 m l. Ig A  a t  adm ission , 0 .19 g p e r  100 m l; 
a f t e r  4  w eeks only  in  tra c e s ; IgA  and  
IgM , 0 .
B lood  c o u n ts : R B C , 3.800,000, W BC, 
6200, p la te le ts , 300.000. I n  th e  sm ears 
th e re  w ere  33%  eosinophils, 1.1%  ly m p h o 
cy tes ; p la s m a  cells, 0  .T he a b so lu te  ly m p h o 
cy te  c o u n t w as 68. B one m arro w : n o rm al 
cell c o u n t w ith  very  few  ly m p h o cy te s  and  
no p la sm a  cells. I n ta c t  e ry th ro p o ie s is  and  
th ro m b o p o iesis .

C hest X -ra y s  rev ea led  absence  o f 
th y m u s , a n d  a  rich  p u lm o n a ry  design. The 
M an to u x  te s t  w ith  100 I .  U . w as negative . 
B lood g ro u p : 0, a n ti A , 1 : 2; a n ti  B , 1 : 4. 
D ire c t a n d  in d irec t C oom bs te s t , negative . 
T he  p a re n ts ’ blood c o u n ts , to ta l  se rum  p ro 
te in  a n d  i t s  frac tio n s  w ere  no rm al.

I n  th e  f irs t  3 w eeks a f te r  adm inission  
th e  co n d itio n  w as u n ch an g ed . T hen  th e  
in fa n t r a n  te m p e ra tu re s . C hest X -ray s 
p o in te d  to  a n  in te rs t it ia l p rocess; a  m ycotic  
in fec tio n  could  n o t be ex c lu d ed . R esp ira 
tio n  b ecam e fre q u e n t, w ith  dyspnoeic 
ep isodes a n d  a  choking  cough  a t  feedings. 
T h ru sh , n u m b e r an d  q u a li ty  o f  stools, and  
um b ilica l su p p u ra tio n  rem a in ed  u n ch an g 
ed. O titis  a n d  in  th e  la s t  w eek  o f  th e  disease 
p u stu lo s is  an d  pem ph igo id s appeared , th e  
le f t  k nee  w as sw ollen.

R e p e a te d  doses o f  gam m a-globulin , 
tran sfu s io n s  o f b lood, in ten s iv e  an tib io tic  
a n d  a n tim y c o tic  t r e a tm e n t  w ere  ineffec
tiv e . I n  th e  lack  o f a n  a p p ro p r ia te  donor 
th e re  w as no  p o ss ib ility  fo r bone  m arrow  
g ra f tin g  a n d  th e  p la n n e d  tra n sp la n ta tio n  
o f  a  fe ta l th y m u s  co u ld  n o t  be  perform ed 
because  th e  in fa n t d ied  in  a  sep tic  s ta te  
a t  th e  age o f  3 1/2 m o n th s .

P o st mortem. N u m ero u s  yellow ish-w hite 
tu b e rc le s  o f  p in h ead  size w ere seen in th e  
in fe rio r lobe o f b o th  lungs, in  th e  lym ph  
nodes, a s  w ell as in  th e  sp leen  and  th e  
liver. In s te a d  o f  a  th y m u s , a  f la t  s tru c tu re  
o f  th e  size o f a  sm a ll b ean  em bedded  in  
f a t ty  tissu e  w as fo und . T he m ucosa  o f th e  
o ra l c a v ity , th e  p h a ry n x  a n d  th e  oesopha

gus w ere co v ered  b y  a  2 m m  th ic k  la y e r  o f  
th ru s h .

I n  th e  lungs , spleen, lym ph  nodes, liver, 
th e  in te s tin e s , u n d er the p a r ie ta l a n d  
v iscera l p e rito n eu m , in  th e  k idneys a n d  
ad re n a l g lan d s , an d  th e  bone m arro w  n ec ro 
tic  foci w ith  in d is tin c t con tours, som e s u r 
ro u n d ed  b y  connec tive  tissue w ere o b se rv 
ed, w ith  ep ith e lo id  cells in  th e ir  v ic in ity . 
Som e foci w ere  com posed only  o f  ep ith e lo id  
cells (F ig . 1). Z iehl-N eelsen’s s ta in  rev ea led  
m asses o f  K o c h  bacilli (Fig. 2). I n  th e  
s tru c tu re  fo u n d  a t  th e  site  o f th e  th y m u s  
H a ssa ll’s co rpuscles w ere n o t p re sen t, o n ly  
th e  lo b u la tio n  an d  th e  richness in  h é p a rin o 
cy tes  p o in te d  to  th e  th y m u s (F ig . 3). T he 
ly m p h o id  tissu e  w as hypop las tic .

Bacteriological exam inations. I n  th e  
sp leen , g re a t  num bers o f long, w eak ly  
s ta in in g , g ra n u la r  an d  p lex ifo rm  m y co  
b a c te r ia  w ere  found. T hey  co rresponded  to  
M y co b ac te riu m  av ium  or BCG ra th e r  th a n  
to  th e  h u m a n  an d  bovine m y co b ac te ria l 
ty p e s . E x a c t  d iffe ren tia tion  a t  T u b e r
culosis R e se a rc h  In s titu te  in  P ra g u e  re v e a l
ed th e  o rg an ism  to  rep resen t B CG , closely 
id e n tic a l w ith  th a t  causing fa ta l  d isease 
in  C zechoslovak ia  som e tim e  before  [18]. 
F ro m  th e  lu n g s an d  p h a ry n x , m on ilia  w as 
c u ltu re d .

D is c u s s io n

T he case presented was one of 
Sw iss-type agam m aglobulinaem ia, th e  
com bined  im m unodeficiency o rig in 
a lly  described by G lanzm ann and  
R in ik e r in  1950 [10].

T he sym ptom s characteristic  of 
th is  genetic disease w ith  b o th  sex- 
linked  an d  autosom al recessive here
d ity  are an  undifferen tiated  thym us 
w ith  absence of H assall’s corpuscles, 
absence o f lym phoid tissue an d  of 
lym phocy tes in the  tissues excep t in  
th e  bone marrow and  blood, and
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F ig . 1. T uberculous p ro life ra tio n  com posed m a in ly  o f ep ithe lo id  cells in  th e
spleen  (H .E .)

F ig . 2. Masses o f  tubercu lo sis bacilli ex tra - an d  in trace llu la rly  in a  focus
(Ziehl — Neelsen)
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F i g . 3. A plastic  th y m u s  o f  lo b a r  s tru c tu re  lack ing  H assa ll’s corpuscles (H .E .)

T a b l e  I

F a ta l  BCG vaccinations

A u tho r (s)
Age a t  
vaccination,

Age a t 
death,

Absolute
lym phocyte M antoux Serum gam ma

Thym us 
aplasia or

sex m onths count. 100 I . TJ. globulin hypoplasia

1. Falkm er e t al.
Sweden
1955

4 days, male 8 1620 neg. 0 +

2. B outon e t al.
England
1963

4 days, m ale 9 630 neg. 0 ?

3. Carlgren e t al.
Sweden
1965

5 days, m ale 9 1000 neg. 0 +

4. Veslot e t al.
F rance
1966

newborn, m ale 9 2000 neg. 0 +

5. Sicevic
Jugoslavia 4 days, female 47 984 neg. norm al +
1972 values

6. Sicevic no vaccination, 34 1300 neg. norm al +
Jugoslavia
1972

female values

7. P resen t case 68
H ungary 5 days, female 3 1/2 0 neg. 0 +
1972 124

112
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chronic infections, especially pneum o
nitis an d  oral th rush , re frac to ry  to  
tre a tm e n t. T he disease is fa ta l w ithin 
tw o years. D eath  is usually  due to  
som e infection, and  no t infrequently  
to  generalized disease following sm all
pox or BCG vaccination. The only 
su rv ivors have been cured by  infu
sions o f bone m arrow cells from  a 
H L-A  identical donor and  grafting 
o f  fe ta l thym us, and  trea tm e n t in a 
germ -free environm ent.

In  th e  lite ra tu re , 14 cases of BCG 
sepsis have been reported , th e  m ajor
ity  before im m une electrophoresis 
an d  o th er appropria te  tests  had  be
come available. Of the 14 cases, 6 
have been reported  in detail [7, 2, 3, 
20, 17]. Some of their d a ta  are shown 
in com parison w ith  the present case 
in Table I.

A case rem arkable for its epidem io
logical aspect has been reported  by 
Siëeviô [17]. In  th is child displaying 
a  p artia l im m une deficiency, fa ta l 
generalized BCG disease developed 
w ith o u t previous vaccination; the  
infection m ust have been natu ra l.

These cases have to  be d iffe ren tia t
ed  from  BCG osteom yelitis an d  osteo- 
a r th r itic  diseases occurring in im- 
m unologically norm al p a tien ts . The 
origin o f such com plications is ob 
scure; as an  explanation, a tran s ito ry  
im m unological weakness has been 
assum ed [8, 22].
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