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COMPLICATIONS OF ANTIRABIC VACCINATION

Vichai Bunyasaosuk, M.D.*

Pachong Khongkha, M.D.*

The effectiveness of antirabic vacci-
nation is well documented. According to

Veeraraghavan(24) 43 per cent mortality
was observed in the unvaccinated patients
and 8 per cent in the vaccinated group.
However antirabic vaccination should be
administered according to the recommen-
dations of the World Health Organiza-

. 2
tlon(“8), because large number of adverse
reactions was observed following the use

of nerve tissue vaccine. Tangchai(zz)
reported 5 fatal cases of encephalomyelitis
complicating antirabic inoculation in adult
from this institution,

The purpose of this communication
is to describe the clinical manifestations,
pathogencsis and therapy of 14 patients
who developed complications after antira-
bic vaccination in the Pediatric Depart-
ment of Chulalongkorn Hospital during
the period of 1966 to 1970.

Selected Case Reports

Case 1. This 14-year~old boy was

bitten by a dog over the left thigh and was
given antirabic vaccination at the Saovabha
Institute. After the ninth injection he com-
plained of headache and abdominal pain
with occasional vomiting. After the four-

teenth vaccination headache and vomiting
became more pronounced, and were follo-
wed by fever and drowsiness. Physical exa-
mination at the time of admission revealed

an acutely ill boy with lethargy and mod-
erate dehydration. His oral tcmperature
was 38.5 degree centigrade. There was no
nuchal rigidity. The examination of the
heart lung and abdomen was not remar-
kable. There was healed scar over the
left thigh. Slight motor weakness of the
extremities was noted. The deep tendon
reflexcs were within normal limits.
Babinski ’s sign showed flexor response.
The sensation was intact. Laboratory data
were as follows: hemoglobin 10 gram
per cent; white blood count 14300, with 837
neutrophils and 17% lymphocytcs.  Blood
urea nitrogen 35, Creatinine 1.2, Sodium
134, Potassium 4.7. The spinal fluid was
clear with opening pressure of 190 rmm.
water. Pandy test was negative. There
were 98 lymphocytes. Protein was 25 mg.
per cent. Sugar 67 mg. per cent. It was
believed that the patient had acute postvac-
cinal encephalitis and corticosteroid was
given orally. After one week of therapy
he was much improved. On the tenth
hospital day he was afebrile and corticoste-
roid was tapered. One week later
corticosteroid was reordered because of
recurrence of fever. He was afebrile
again after four days of therapy. He was
discharged with complete recovery after
four weeks of hospitalizaion.

Case 5. This 13-year—old female
patient was bitten by a dog about 20 days
prior to admission and was given {ull
course of antirabic vaccination. At the
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end of the fourteenth injection she deve-
loped headache, fever, weakness of the
legs and urinary retention. Physical
examination revealed a toxic appearance
girl with lethargy. Her oral temperring
was 40 degree centigrade. There was
right facial nerve palsy, swallowing
difficulty, and dysarthria. Flaccid paralysis
of both lower extremities with impaired
sensation was noted. The deep tendon
reflexes were absent. Rectal examination
revealed poor sphincter tone.

Laboratory data were as follow: white
blood count 10040, with 96 per cent
neutrophils and 4 per cent lymphocytes.
Urine was normal on admission but
subsequently E. coli organisms were
isolated. The spinal fluid was clear but
pandy test was positive. There were 6
lymphocytes and 1 neutrophil. Protein was
60 mg. per cent, sugar 33 mg. per cent,
Culture was negative. The patient was
treated with corticostercid and antibiotics
and there was dramatic improvement.
Facial palsy, swallowing difficulty and
dysarthria all disappeared. Motor power
and sphincter control were almost normal
when she was discharged.

Case 7. This 10-year—old girl was
given 14 injections of antirabic vaccine
because she was bitten by a suspected
rabid dog. Four days after the last
vaccination she began to complain of
muscular aching. The next day she develo-
ped abdominal pain and was treated by a
local physician. Two days later she compla-
ined of numbness of the lower extremities,
and she was unable to move her legs.
Physical examination revealed a conscious
and cooperative girl with normal vital
signs. There was flaccid paralysis of the
lower extremities with intact sensation.
There was no cranial nerve palsy. The
laboratory findings revealed leucocyte

count of 12050 with neutrophils 67 per
cent, lymphocytes 32 per cent and cosino-
The spinal fluid was
clear with opening pressure of 100 mm.

phil 1 per cent.

water. Pandy test was trace. There were
282 lymphocytes and 8 neutrophils., The
patient was given corticosteroid. One

week after therapy she was able to move
her legs. Two weeks later she could stand
up and walk with support. She was dischar-

ged after four weeks of admission.

Case 8. The patient was bitten by a

dog and was given antirabic vaccination,
After the cighteenth injection he developed
headache, diplopia and became lethargic.
Physical examination revealed an acutely
ill boy with high body temperature. He
was stuporous and did not respond to

question. His pupils were constricted.

Heart and lung examinations were unre-
markable. The deep tendon reflexes were
within normal limits. Babinski® s sign

showed flexor response. Laboratory

finding revealed a leucocyte count of 9000
with neutrophils 67; lymphocytes 33.
Spinal tap was traumatic. Blood urea
nitrogen was 20 mg. per cent. The
patient was treated with corticosteroid
and antibiotics. He remained febrile and
unresponsive. On the fourth hospital day
he expired. Autopsy revealed marked
congestion and edema of the brain with
no significant lesion on cut surface.
Microscopic examination showed dem-
yelination in the paraventricular area
(fourth ventricle and hypothalamus). There
was perivascular cellular infiltrations.
The cells were composed of lymphocytes,
plasma cells and few neutrophils. Glia
nodules and astrocytic proliferations were
noted in the white matter.
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Comment
In Thailand rabies is a major public
health problem. Accurate statistics on
the incidence of this disease in the whole
country are not available. But at the
Saovabha Institute in Bangkok over 5000
patients per year are treated with antirabic

vaccine™, The incidence of ncuroparaly-
tic complications is 3 per 10,000. In the
United States, the rate of reaction associa-
ted with nervous tissue vaccine is one in
every 4000 to 8000 patients receiving

L0

antirabic treal,ment(%). Greenwood(7)
found an over—all incidence of one
reaction to 5814 treatments on a world —
wide basis in a total series of 1,297,758
patients. In the same series there were 56
fatalities equivalent to 25 per cent in those
suffering neuroparalytic complications.

Latimer and co—workers(ll) found 40
per cent mortality in 22 cascs of this
complication reported in the literatures.
The duration of clinical manifesta-
tions may occur from 8 to 21 days

following the first antirabic inoculation(z).
In our series the average duration is 12
days. The disease is belicved to Le an
allergic reaction to the substances in the
vaccine. No virus has been recovered from
such cases nor have these syndromes been
transmitted from man to animal. Rivers

et al 17 produced similar pathologic
lesions in monkeys by intramuscular injec-
tion of normal rabbit brain emulsions.
Subsequently a number of studies have
shown that experimental allergic ence-
phalomyelitis can be induced in animals by
various types of neural preparations. The
used preparations varied from whole
©.8) to

. . .. 07
purified preparations of proteohpxds,(m"‘/)

proteins(lo’zo) and polypeptides(lz’l&lg)'
Quite possibly all of these preparations

hcmogenates of cord or brain

are related and which endow them with
the capacity to antigenically induce experi-
mental allergic encephalomyelitis. The
pathology of postvaccinal encephalitic

reaction is described(l’l(’) as primarily one
of myelin destruction, perivascular
lymphocytic infiltration and microglial
proliferation with little damage to the
nerve cells. This is quite in contrast to
the findings in known neurotropic viral
disease in which there is damage to the
nerve cells, with inflammatory infiltra-
tions.

Moyer and his associates™) and Kabat

et a1(13) have demonstrated  that  the
develepement of allergic encephalomyclitis
may be blocked by adrenocorticotropic
hormone and by cortisone.

According to Appclbaum(z) the clinical
pictures of antirabic vaccinal complica-
tions can be divided into 4 types.

1. Encephalitic type. The encephalitic
type is characterized by fever, headache,
pain in the body and extremities, changes
in mental state and the presence of nuchal
rigidity associated with pesitive Brudzenski
and Kernig's signs, and frequently with
changes in deep and superficial reflexes.
The Babinski’s sign is often positive.

2. Dorsolumbar muyelitic type. In the
dorsolumbar muyelitic type, the onset is
more gradual. The patient complains of
back pain, followed in a few hours or
days by paralysis of the legs, partial or
complete anesthesia and loss of sphincter
control.

3. Neuritic type. In the neuritic type,
the picture is mainly one of involvement
of the peripheral nerves.

4. Ascending paralysis of the landry
type. This is a rare form with high
fatality rate.

In some patients there may be some
overlaping of the clinical mani{cstations,
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In this series there were 7 patients with
the clinical pictures of the encephalitic
type and 4 paticnts of the dorsolumbar
myelitic type. There were 3 patients who
had both the encephalitic and dorsolumbar
myelitic type manifestations. There was
no neuritic type or ascending paralysis in

our series. Vejjajiva(27) found one case
of polyradiculoneuritis in  his group.
Lumbar punctures were performed at least
once in 13 of the 14 patients. The spinal
fluid was clear in most instances and

frequently under somewhat increased
pressure. {Table 1) A moderate increase in
number of the white cells was the com-
monest abnormal finding. The differential

count usually showed a definite predom-
inance of lymphocytes. Spinal tap was
not done in one patient (case 3) because

the patient was thought to have mild
degree of myclitis. Traumatic taps were
observed in two patients. The results of
the cerebrospinal fluid findings are shown
in table 1.

Table 1. Cerebrospinal fluid findings.

patient  pressure pandy no. whe
mm, water test per cu.nun.
1. 190 negative 98
2. 130 negative 69
3. - - -
4. 150 trace 76
5. - 1 plus 7
6. 144 negative 24
7. 110 trace 290
8. traumatic tap
9. 90 2 plus 270
10. 140 negative 20
11. 120 trace 87
12. 120 trace 182
13. traumatic tap
14. 200 2 plus 154

In 1952 Garrison ® reported a case
of encephalomyelitis complicating antirabic
inoculation in which dramatic pesponse
followed cortisone therapy. Since then
several reports have appeared in the litera-
tures showing the usefulness of corticos-
teroid in the management of antirabic

complications(3’4’21’25).

vaccine
. (27 . .
Jwa(“{) used corticosteroid in 30 of the 35

patients with antirabic vaccine reactions

Vejia-

neatrophils lymphocytes protein sugar

0 98 25 67
0 69 60 61
5 71 50 71
1 6 60 33
0 24 12.5 39
8 291 - -

54 216 77 60
0 20 25 124

27 60 31 77
2 18C - -
0 154 - -

and found that 60 per cent recovered com-
pletely, 18 per cent had slight residual disa-
bility and 5 percent left disabled. The
majority of those who recovered comple-
tely did so within one to two weeks.
Twelve of the 14 patients in our series
were given corticisteroid. Eleven patients
showed dramatic response to therapy, and
were discharged with complete recovery
or improvement. One patient {(case8) who
was also treated with corticosteroid died
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on the fourth hospital days,
showed postvaccinal  encephalitis,  Two
patients who showed mild degree of
myelitis were not treated with corticos-
teroid. Both recovered completely with
symptomatic therapy.

In order to prevent sericus adverse
reactions following the administration of

antirabic  inoculation, Blatt<3) recom-
mended that the vaccination should be
stopped immediately upon the appearance
of the following symptoms that were
otherwise unexplained: Fever, headache,
emesis, generalized weakness and weakness

of the legs. Tangchai(zz) noticed that

all of the fatal cases of encephalomyelitis
in his series received further immuniza-
tion when certain neurological or systemic
manifestations developed during the course
of therapy. Therefore patients who are
receiving antirabic treatment should be
evaluated frequently by their physicians.
If any symptoms or signs of adverse reac-
tions develop, immunization must be inter-
upted and corticosteroid should be consi-
dered.

In the United States the duck embryo
vaccine has been used extensively for
rabies prophylaxis since 1957. The effec-
tiveness of duck embryo vaccine is equal
to the nerve tissuc vaccine when judged
by frequencies of failure to prevent

discase!®®. The neurologic complications
associated with duck embryo vaccine have
been reported in 1 of every 25,000 persons
treated. Therefore the U.S. Public Health
Service Advisory Committee on Immuniza-
tion Practices recommends the use of duck
embryo vaccine for rabies prophylaxis.

Autopsy

Sumimary

Antirabic vaccine complications were
observed in 14 patients in the pediatric
department of Chulalongkorn [Hospital
during the period of 1966 to 1970. The

clinical manifestations, pathogenesis, mana-
gement and prevention were discussed.

Acknowledgement : To Dr. Sonchai
Pongsupath, head of Pediatric Department,
Chulalongkorn Hospital, Faculty of Medi-
cine, Chulalongkorn University, the authors
wish to thank for her permission for the
publication of these cases.

References

1. Adams, R.D. and Weinstein, L.
Clinical and pathological aspects of enceph-
alitis. New England J. Med. 239 : 865 — 876,
1948,

2. Appelbaum, E.; Greenberg, M.
and Nelson, J.: Neurological complications
following antirabies vaccination. J.A.M.A.
151: 188-191, 1953.

3. Blatt, N.H. and Lepper, M.H.:
Reaction following antirabic prophylaxis,
Report on 16 patients, Amer. J. Dis. Child.
86: 395, 1953.

4. Briggs, G.W. and Brown, W.M.:
Neurological complication of antirabies
vaccine. Amer. Med. Ass. 177:802, 1960.

5. Ferraro, A. and Jervis, G.A.:
Experimental dissiminated encephalopathy
in monkey. Arch. Neurcl. Phychiat. 43:
195 — 209, 1940.

6. Garrison, S.C.: Encephalomyelitis
complicating antirabies vaccination treated
with cortisone. Am. J. Mcd. 12:135-136,
1952.

7. Greenwood, M.: Tenth report on
dat1 of antirabic treatment supplied by
Pasteur Institute. Bull. Health Organ of
League of Nations. 12: 301-364, 1945~
1946.

8. Kabhat, E.A.: Wolf, A. and Bezer,
A.E.: Studies on acute d'sseminated cnce-
phalomyelitis produced experimentally in
rhesus monkeys., VIL The effeet of corti-
sone. J. Immunol. 68:265, 1952,



276 Chulalongkorn Medical dJournal

9. Kahat, IT-A.. Wolf, A. and Bezer,
A.E.: The rapid production of acute dis-
siminated  cnecephalomyelitis in rhesus
monkeys by injection of heterologous and
homologous brain tissue with adjuvants.
J. Exper. Med. 85:117 —130, 1947.

10. Kies, M.W. and Alvord, E.C., Jr.:
I'ncephalitogenic activity in guinea pigs
of water soluble protein fractions of
nervous tissue, in”" Allergic Encephalo-
myelitis” 293 — 299, 1959, Kies, M.W. and
Alvord, E.C., Jr., Eds. Thomas. Spring-
field, I

11. Latimer, F.R.; chster, J.E.;
and Gurdjian, E.S.: Neurological compli-
cations of Rabics Vaccine: Report of two
cases, A.M.A. Arch. Neurol. & Phychiat.
65:16-28, 1951.

12. Lumsden, C.I\.; Robertson, D.M.
and Blight, R.: Isolation of encephalitoge-
nic small polypeptides both from basic
proteins and proteolipids of spinal cord.
Biochem. J. 83:15, p. 1963.

13. Moyer, A W.; Jervis, G.A.; Black,
J.; Koprowski, H. ans Cox, 1H.R.: Action
of adrenocorticotropic hormone (ACTH)
in experimental allergic encephalomyelitis
of the guinra pig. Proc. Soc. Exptl. Biol.
Med. 75: 387, 1930.

14. Olitsky, P.K. and Tal, C.: Acute
dissiminated cncephalomyelitis produced
in micz by brain proteolipid. Proc. Soc.
Esptl. Biol. Med. 79: 50 - 53, 1952,

15. Phong —aksara, S.: Review on the
production and use of rabies vaccine at
Saovabha institute. The Proceedings of
the ninth Pacific Science Congress. 17:304,
1957.

16. Pinkerton, I1.: Rickettsial and viral
diseascs. In Pathology, edited by Anderson,
W.A.D, p, 351. St. Louis, 1948, C.V.
Mosby Co.

17. Rivers, T.M.; Sprunt, D.H. and
Berry, (G.P.: Obscrvation on  attempts to
produce acute disseminated encephalitis in

monkeys. J. Exper. Med, 58:39 —53, 1933,

18. Rohertson, MM.; Blight, R. and
Lumsden, C.E.: Dialyasble peptide as the
causative {actor in experimental allergic
encephalitis. Nature. 196: 1500, 1962.

19. Robertson, D.M.; Lumsden, C.L.
and Blight. R.: Chemical properties of the
“encephalogenic ” factor in experimental
allergic encephalomyelitis. Biochem. J.
88:15p, 1963.

20. Roboz —Einstein, E.; Robertson,
D.M.; Di Caprio, JM. and Moore, W.:
The isolation from bovine spinal cord of
a homogeneous protein with encephalitog-
enic activity. J. Neurochem. 9:353 - 361,
1962.

21, Sachdev, J.C. and
Neurological complications
vaccine. Indian J. of Ped. 35:
1968.

22. Tangchai, P.: Postvaccinal allergic
encephalomyelitis  completing antirabic
inoculation in Thailand. Chulalongkorn
Medical Journal. 14:197 1969.

23. U.S. Public Health Service Advi-
sory Commiitee on Immunization Pract
ices; Rabies Prophylaxis. Ann. Int. Med.
67:159, 1967.

24, Veeraraghavan, N.: Phenolized
vaccine treatment of people exposed to
rabies in southern India. Bull. Wid. Hith.
Org. 10:789—-796, 1954.

25. Veeraraghavan, N.: Rabies and its
prevention. Diocesan Press. Madras. p. 18.

26. World Health Organization, tech-
nical report series No. 321, p. 35-35,
1966,

27. Vejjajiva, A : Neurological sequcle
of antirabies inoculation. J, Med. Ass.
Thailand 50 : 806, 1967.

28. Waksman, B.H.; Porter, H.; Lees,
M.D., Adam, R.D. and Floch, J.: A study
of the chemical nature of components of
hovine white matter cffective in producing
allergic encephalomyeclitis in the rabbit. J.

Exptl. Med. 100: 451 —471, 1954,

Puri, D
of antirabies
436 — 439,



	Complications of antirabic vaccination
	Recommended Citation

	1None295
	1None296
	1None297
	1None298
	1None299
	1None300

