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T etanus toxoid booster was given to  18 leukaemic children in rem is
sion who had received a t  least a basal D PT  vaccination. No side effect was 
observed. All children, regardless o f in tensity  of the cy tosta tic  trea tm en t 
responded w ith a sufficient an titox in  production. R ecom m endations are 
given as to  the m ethod of te tanus prevention in leukaemic children.

In a previous study we found de
creased immunoglobulin levels in the 
sera of leukaemic children, but their 
specific antibody titres induced by 
earlier vaccinations did not differ 
from those of healthy controls with 
the same vaccination history. It was 
also found that the pertussis aggluti
nin titres of leukaemic children whose 
DPT vaccination series had been in
terrupted because of their illness, 
were not lower than those of healthy 
matched controls with complete DPT 
vaccination series. The latter finding 
was considered to be an indication of a 
latent pertussis infection followed by 
an appropriate secondary immune 
response in leukaemic children.

The aim of the present study was to 
examine the immune response to 
tetanus toxoid booster in leukaemic 
children.

M a t e r i a l s  a n d  M e t h o d s

Patients. A ltogether 18, 3 to  17 year old 
leukaem ic children in rem ission were 
included in the  study. Seventeen children 
had  acu te lym phoid leukaem ia, among 
them  one had  a W ilms tu m o u r as well. 
One p a tien t had  acute myeloid leukaemia. 
A t the  tim e of the study, 5 children  receiv
ed intensiv cy tostatic (reinduction) th e r
apy , 6 were on m aintenance th e rap y  and 
7 had  already  been w ithout trea tm e n t in 
com plete remission for to  5 years.

Vaccination history oj the patients. 
W hen still healthy , children w ere im m uniz
ed aga inst d iphtheria, pertussis and te ta 
nus according to  the vaccination  calender 
in H ungary . The vaccination  schedule 
consists o f a basal im m unization with 
th ree  D PT  injection a t  3, 4 and 5 m onths 
of ago (D PT I) followed by  a  D P T  booster 
a t  3 and C years of age (D PT I I  and III). 
The vaccination  schedule w as suspended 
a t  th e  onset o f leukaem ia. All th e  children 
under s tudy  had  been given a  basal im m u
nization  w ith D PT  a t  least.
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T etanus toxoid booster. A lum  p rec ip ita t
ed te ta n u s  toxoid (12.5 B U  per dose) was 
used.

Serological investigations. B lood was t a 
ken  before and 9 to  11 and 30 to  64 days 
a fte r  th e  te tan u s booster. Serum  sam ples 
were te s te d  for te tanus and d iph theria  
an tito x in , pertussis agglutinin an d  to ta l 
IgG  co n ten t. Tetanus an titox in  w as m easur
ed b y  b o th  passive haem agglu tination  and 
seroneu tralization  te st in  m ice a t  a  level 
o f L  -)- /400. D iphtheria an tito x in  was 
t i t ra te d  h y  passive haem agglu tination . 
P ertu ssis  antibody was tested  b y  tube 
agg lu tina tion  method. F or m easuring  the 
to ta l Ig G  content, M ancini’s m ethod  was 
used.

R e s u l t s

The tetanus toxoid injection caused 
neither local nor systemic reaction

and had no impact on the leukaemic 
process.

Results of the serological tests are 
given in Tables I, II and III. It can 
be seen that all children developed 
specific antibody against tetanus tox
oid, no matter how intensive the 
cytostatic therapy was. Except one 
patient on reinduction treatment, 
there was a significant rise in titre 
within 9 to 11 days after vaccination 
in all cases. While the children left 
without treatment generally produced 
higher antibody titres than those 
under treatment, even the latter had 
at last a four-fold titre rise in response 
to the vaccination. The antibody 
response was similar in children on

T able  i

A ntibody  response to  te tan u s toxoid  booster in leukaem ic children in remission under
intensive cytostatic trea tm e n t

Name Age,
years Diagnosis

Previous
DPT

vaccina
tions

Serum
sample*

Antibody tit

Tetanus AT 
IU/ml

es

Diph
theria

AT
IU/ml

Pertussis
antibody
reciprocal

titres

Total 
Iga 
mg/dl

HA. Neutr. HA.

M. A. 8 ALL I, и l . 4.0 2 .5 -1 2 .5 0.25 512 573
2. 32.0 1 2 .5 -6 2 .5 0.25 512 573
3. 64.0 312.5 0.25 512 573

L. F . 7 ALL I, и 1. 4.0 2 .5 -1 2 .5 2.0 1024 764
2. 4.0 2 .5 -1 2 .5 2.0 1024 836
3. 16.0 1 2 .5 -6 2 .5 2.0 1024 836

N. R . 4 AML I 1. 1.0 0 .5 -2 .5 0.12 4 573
2. 8.0 2.5 — 12.5 0.12 4 573
3. 8.0 0.12 4 645

K . M. 3 ALL I 1. 2.0 0.5 0.5 16 454
2. 256.0 1 2 .5 -6 2 .5 0.5 16 406
3. 256.0 312.5 0.5 16 406

F. Cs. 7 ALL I, и 1. 1.0 0.1 - 0 .5 0.12 512 573
2. 256.0 6 2 .5 -312 .5 0.12 512 573
3. 2048.0 312.5 0.12 512 573

Sym bols : * 1. ; before toxoid  booster; 2. : 9 to  11 days afte r toxoid booster; 3. : 30 to 
64 days a f te r  toxoid booster. H A .:  passive haem agglutination. Neutr.: seroneutralization 
te s t in  m ice. A T . : an titoxin
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T a b l e  i i

A ntibody response to  te ta n u s  toxoid booster in  leukaemic children in  remission under
m aintenance cytosta tic  therapy

Käme Age
years Diagnosis

Previous
DPT

vaccina
tions

Serum
sample

Antibody titres
1 Diph-

Tetanus AT I theria 
IU/ml AT 

! IU/ml

Pertussis
antibody
reciprocal

titres

Total
IgG
mg/dl

HA Neutr. HA

M. A. 7 ALL I. и l. 0.5 0 .5 -2 .5 0.12 512 453
2. 4.0 0.5 —2.5 0.12 1024 573
3. 8.0 2 .5 -1 2 .5 0.12 1024 537

B. I. 9 ALL I. и 1. 1.0 0 .5 -2 .5 2.0 1024 645
2. 8.0 2 .5 -1 2 .5 2.0 1024 573
3. 32.0 12 .5-62 .5 2.0 1024 573

S. I. 4 ALL I 1. 1.0 0 .1 -0 5 0.03 512 453
2. 16.0 12 .5-62 .5 0.03 512 537
3. 32.0 62 .5 -312 .5 0.03 512 537

c. c. 4 ALL I 1. 1.0 0 .5 -2 .5 0.5 32
+ 2. 32.0 12 .5 -62 .5 0.5 32

Wilms 3. 32.0 312.5 0.5 32

z. z. 3 ALL I 1. 1.0 0.5—2.5 0.12 8 454
2. 1024.0 62 .5 -312 .5 0.12 8 454

V. M. 3 ALL I 1. 2.0 0 .5 -2 .5 2.0 32 537
2. 128.0 312.5 2.0 32 537
3. 128.0 312.5 2.0 32 537

Symbols : see table I.

intensive and in those on mainte
nance therapy. The results of the sero- 
neutralization tests show that the 
vaccination induced a protective i.e. 
biologically active, antitoxin produc
tion.

The antibody response was specific, 
i.e. the vaccination had no impact 
on either the diptheria or the per
tussis titres.

While the total IgG content of sera 
was low in children on cytostatic 
therapy as compared to that in child
ren without treatment, the vaccination 
caused no change in the IgG level in 
either of the two groups.

D i s c u s s i o n

We found a good secondary anti
body response to tetanus toxoid in 
leukaemic children in remission. The 
intensity of cytostatic treatment seam
ed to have no influence on the immune 
responsiveness of the patients. Our 
finding is in accordance with the ex
perience of others using other antigens 
for immunization [1, 2, 3, 4].

From the observations, the follow
ing practical conclusions can be drawn.

If they suffer an injury, leukaemic 
children who had received a basal 
tetanus immunization previously, can
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T able  i i i

A n tib o d y  response to  te tanus toxo id  booster in leukaemic children  in remission w ithout
th e ra p y  for ' / 2 to  5 years

Name Age
years Diagnosis

Previous
DPT
vacci

nations
Serum
sample

Antibody tit

Tetanus AT 
IU/ml

res
Diph
theria
AT

IU/ml

Pertussis
antibody
reciprocal

titres

Total
IgG
mg/dl

HA. Neutr. HA.

P . M. 10 ALL I, и l. 1.0 0.5 - 2 .5 0.12 512 931
2. 256.0 6 2 .5 -3 1 2 .5 0.12 512 931
3. 256.0 6 2 .5 -3 1 2 .5 0.12 512 931

p . I. и ALL I. и 1. 2.0 0 .1 -0 .5 2.0 512 764
2. 256.0 312.5 2.0 1024 836
3. 128.0 312.5 2.0 1024 836

R . S. 13 ALL I , и 1. 2.0 12.5 2.0 2048 1552
i i i 2. 256.0 1 2 .5 -6 2 .5 2.0 2048 1552

3. 512.0 6 2 .5 -3 1 2 .5 2.0 2048 1373

G. G. 9 ALL I, и 1. 0.5 0 .1 -0 .5 0.12 256 931
2. 256.0 6 2 .5 -3 1 2 .5 0.12 256 931
3. 512.0 6 2 .5 -3 1 2 .5 0.12 256 836

H . A. 9 ALL I, и , 1. 1.0 0 ,5 -2 ,5 2.0 1024 836
i i i 2. 32.0 312.5 2.0 1024 836

3. 32.0 312.5 2.0 512 931

N. Z. 11 ALL L  i l 1. 0.1 0 .0 2 -0 .1 0.06 128 931
i i i 2. 256.0 6 2 .5 -3 1 2 .5 0.06 128 931

3. 1024.0 312.5 0.06 128 1075

K . K . 17 ALL I, и , 1. 8.0 0 .5 -2 .5 0.5 1024 1075
i i i 2. 256.0 312.5 0.5 1024 1194

3. 256.0 312.5 0.5 1024 1194

Sym bols: see table I.

be protected against tetanus by a 
single toxoid booster.

The greater the chance for leukae
mic children to survive, the more often 
the question of their vaccination ari
ses. The commonly accepted practice 
of omitting active immunization seems 
justified with live vaccines and inac
tivated vaccines causing serious re
actions. Moreover it is reasonable to 
think that the healthy and properly 
vaccinated population will protect 
the susceptible leukaemic child against

diphtheria, pertussis, poliomyelitis 
and measles. The same, however, is 
not true for tetanus, therefore we 
propose to revaccinate them with 
monovalent tetanus toxoid at the time 
when according to the vaccination 
calendar DPT booster is recommend
ed. Our observations give no infor
mation about the antibody response 
of leukaemic children to the primary 
antigenic stimulus with tetanus toxo
id. Therefore, the above suggestion 
refers only to booster injections. The
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primary immune response of such 
patients to tetanus toxoid remains to 
be investigated.
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