POSTVACCINAL ALLERGIC ENCEPHALOMYELITIS
COMPLICATING ANTIRABIC INOCCULATION IN THAILAND

Prasan Tangchai, BM.D.”

Acute disseminated encephalomye-

litis complicating antirabic vaccina-

tion is well known: its clinica! and

pathologic features are well descrided
textbeoks

In respective concerning

neurclogical disorders. At precent,

there 1is streng  evidence that the
pathologic lesion is an allerzic reac-

(14679 The

neurological

tion.

this

relationship  of
to body

reaction against foreign nervous tissuc

damage

was first suspected and suggested by

Von Pirquet(lo) as for back as 19)7.-
The primary patholozy of the lesion
is one of disseminated para—adventi-
tial myelin destruction with relative
sparing of nerve cells and axis cylin-
and non-specific white

ders, iantter

reaction Inseparable from postvaccl-
nial and postsxanthemaious (:ncsp'h:x-

such as In smalipcx  and
measles(4). On the other

lesion is also similar to a patholegic

litis

1 1 H
nana, the

feature

preduced  In experimer
animals by using ether—alcohal extract

tissue with or with.

(6.7)

1

period between 1964—1988, five fatal

of anima! brain
cut Freud adjuvants. During the

cases of postvaccinaticn cucephalo-
incccula-

1627

myelitis following antirabic

tion were encountered among
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Chulzlongkorn Usiversity, Bangkok.

Dcpart-
Faculty of Medi-

autopsies perfoermed at the

ment of Patholcyy,
cine, Ciiulalongkern University, Bang-

kok.

nical and pathelozic main features of

Described hercin, are the cli-

these nive pailents,

Material and Method

The formalin fixed and paraflin
embedded  tiesue from five patients
among 1627 autopsies performed
between 1964-1968, at the Depart-

Faculty of Medi.

Chulalongkorn University pro-

ment of Pathology,
cine,

vided the basic material for this study.

The staining prccedures employed
were the Hematoxylin and Eesin,

Weil-Weigert miyelin  stains, and 1a

P
two cascs H‘j), the Seller’s method for

identificaticn of Negri bodies. Viral
and immunological study were also
curried out in the last two cases.

These last two methods excluded the

dlagnosis of ruabies encephalitis In

theze cascs.
Results
Case L {A/4637)

x\ 53 Ti}&i

year cld man  was
bitten by a dog which died three
dnys  later.

Antirabic  vaccliaation

korn Hespital Faculty of  DMedicine,
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was ('(}n]}x’,tn(‘,;il on l!‘n{i f\’ril(;\\/lil?" cay.,

On the 8&th day ol Injection, ihe

patient develoeped headache but the

vaccination was not interrupted. The
Leadache became intenss, and ca the
developea

13th  injecticn day, ke

1

semiunconsciousness with generalized

weakness of muscles.  On adinission,
after this 13%ih injcction, the neurole-
. .. .

gical findings were duilness: ¢f men-

. . ,
tality, marked weakness of all muscles

end  hyperreflexia. The white cell
11450
Other laberatary {indings

count was with 62 r:r cent
neutrophils
were normal except for hblood
mg. per 00 ml. The

patient developed uncensicusnzss with

sugar.

which was 174

fever of 41"C, at 1] hours after

admission. Treatment with stercids

and hypcthermia was without benefit,
He had profused salivation and died
8 hours later,

At autopsy the brain  was
1500 em. in  weight. Linliiple
petichize In temporal lobes and hygo-
thalamus were evident. There were
muliiple large, dull-gray vlagues in-
of the

dissermninated

vclving the white matter

cerebral  certex  and
small, gray-brown plagues in the white
r

matiter of the mid-brain as well as

v
almmon 3 ho

in the spinal cord, The in,

cn both sides, the Insuls, aund the

posterior Lypoticlamus shewed areas

of severec hemorrhagic necrosis. Foenl

subarachnoid lLemcrrhage was ob-
served over the base of the brain.

The demyelinaticn was found in pare-
adventidal regions as well as in the

subependyma. The perivascular cellu-

Medical Journal

lar infiliruie was quite heavy, com-
posed mainly of Ilymphocytes and
plasma cells.  The adjacent brain

tissue showed minute hemorrhages as

well as hemorrhagic necrosis. (Fig 1)
There was also a subarachnoid exudate
and subarachnoid hemorrhage. Ex-
vascular

treme engorgement was

nuted in the subarachnoid space.
The ncurcnes displayed swelling,

granularity as well as chromatolysis.
Glial preliferation consis ting mainly
of micreglia was noted in the white
sewhere., (Fig. 2)

matter el

Cabe 2. (A/4778)

A 25 year cld Chinese man was

bitten by a rabid deg two weeks
prior to hospitalzation. One day after
started on

the sixth

biiten, he was
After

Injection, he diveleped profuse saliva-

Leing
antirabic vaccine.
ticn, headache, and generalized motor
., with difficulty in urination,
Vaccination

despite these

weakn
interrupted
On the 14th

duy, the patient developed coniinuous
1
i

was not

mptoms.

ff;"/t?l‘ and bccame unconscious.

At ihis time, patient was admitied to
the hospital The temperature on

. . 4
admission was 39 C and he was

There was weakness of all
Jimbs and deep tendon reflexes were

markedly diminished. The CSF was

clear, containinz 7 red bloed cells
and cne neutrophil. He died 12 hours
after admission.

At auvtopsy, the brain weighed

marked brain

1400 gms.

edema. The

There was

white matter showed
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Fig1 : Case 1 : Foci of small recent petichial hemorrhages. Note also the perivenous
demyelination. Weil—Weigert Stain x 100

Fig. 2 : Case 1 : Glial nodules are composed of mioroglia and oligodendroglia. Perivascular
glial proliferation is shown at the left lower corner of the field. H & E x 400
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Fig. 3 : Case 2 : Large, somewhat symmetrical, dull—brownish plaques in the centrum semiovale
of the cerebral hemisphere. Note small petichiae at Ammon’s horn.

Fig. 4 : Case 2 : multiple small gray plaques as well as petichiai involving mainly the white
matter, but the gray substance is not entirely spared.
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symmetrical. bilateral, massive, gray—
brown, dull plaques extending from
the frontal lobe to the occipital lobe
of the hemisphere (Fig. 3). In addition,
smaller disseminated plaques were
mesencephalon, mye-

in the

present in the
lencephalon and, especially,
white matter of the spinal cord. Foci
of small petichiae were noted in the
matter of the cord.

anterior white

(Fig. 4)

cal, massive, brownish plaques reveal

Sections from the symmetri-

extensive demyelination which appears
toc be conglomerate from numerous
subependyma and para-adventitial
myelionlysis (Fig. 5) The white matter
destruction. together with disseminated
hemorrhagic necrosis, vascular necro-
sis, and neuronal degeneration are
very prominent and extensive. The
spinal cord showed severe and disse-
minated involvement, not only the
parasulcus but also throughout the
white matter, and grey matter was
nct entirely spared. The perivascular
infiltration, especially of the periar-
teriolar and arterial regions, contained
large atypical mononuclear cells as
well as neutrophilic leuccytes. (Fig, 6)
Some arterioles displayed necrosis of
the walls and fibrin was observed
around these vessels. Thrombosis,
probably of platelet fibrin component,

was present. (Fig. 7)

Case. 3 (A/5215)

A 27 year old Thai woman was
contaminated by saliva of her own
child who had been bitten by a rabid

dog. For prevention. she asked for a

series of antirabic vaccination. On
the 9th day of injection she developed
headache. On the [lth day she was
unable to walk because of weakness
of locomotor muscles. She received

After the last,

semiunconsciousness

two more injections.
she developed
and was brought to the hospital. The
Kernig’s sign was positive. Bilateral
pyramidal tract sign was markedly
decreased. Deep tendon reflexes were
absent. Nystagmus was present, both
vertically and horizontally. White
blood cell count was 12,500 with 87
percen neutrophils. The lumbar punc-
ture showed a pressure of 300 millime-
ter of water. It was turbid, and the
Pandy test was 1-2 plus. There were
785 white cells composed of 91 per
cent lymphocytes. The protein was
55 mg. and sugar, 72 mg. per 100 ml. of
fluid. The

ture was 417 C which

cerebrospinal tempera-
resisted all
treatment, including hypothermia and
big doses of corticosteroids.

At autopsy. the brain was edema
tous, weighing 1550 grams. The
white matter contained disseminated
dull brownish plaques throughout,
especially in the brain stem. floor of
third ventricle and spinal cord.
(Fig. 8) Para-adventitial

demyelination and perivascular exudate

areas Of

were most marked in the hypothala
mus, mid-brain, and spinal cord. In
this case, as in case 2, the perivas
cular, especially periarterial and
periarteriolar exudate was striking.
The demyelination was also found in

the subependyma of the third ventricle,
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Fig. 5 : Case 2 : Massive para—ventricular demye — lination as well as multiple perivenous
myelinolysis. Note congestion and thrombosis of the small vessels. Weil—Weigert x 50

Fig. 6 : Case 2 : Periarteriolar infiltrate showing lymphocytes, large atypical mononuclear cells,
and a few neutrophils. Note hyperplasis of vascular endothelium. H & E x 400.
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Fig. 7 : Case 2 : Fibrin—platelet thrombus in a small arteriole in the brain H & E x 400.

Fig. 8 : Case 3 : Multiple small, gray plaques in the spinal cord.
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Foci of hemorrhagic necrosis were

most marked in the paraventricular
area and posterior

(Fig. 9) Again,

changes were observed.

hy pothalamus.

marked neuronal

Case. 4 (A/5685)

A 43 year old Thai woman was

bitten by a dog which was later
proved to be infected by rabies. She
received the complete 14 dose antirabic
vaccination. On the very day of the
last injection. she developed abdominal
distress which was relieved by medica-
ticn. Seven days later, she developed
weakness of the lower extremities and
unable

retention of urine, and was

to walk. The muscle power of the
upper limbs was still intact, She was
alert and cooperative. Flaccid paralysis
of beth legs was noted. The Babinski
sign was negative. Hypalgesia on both
limbs up to level of the sccond lumbar
vertebra was detected Laboratory
data were within normal range except
for slight hyper glycemia. Steroids,
100 mg/per day were given but she
died on the 3rd hospital day.

At  Autopsy the brain was 1450
grams in weight, There was marked
congestion and edema. No significant
lesions on the cut surface were noted
on naked eye examination except
congestion. There was only slight
degeneration of myelin in the peri-
vencus regions. Cellular exudate was
little and consisted entirely of small

mononuclear cells. In a few

areas,
large fcamy macrophages containing

light yellow granular pigment were

noted. (Fig. 10) No vascular or neuronal
changes were observed except for
marked vascular engorgement. There
was no significant neuronal degenera

tion.
Case 5. (A/5701)

A 41 year old man was bitten
on the left hand by a dog 2 months
before admission, The dog died a day
later but was not autopsied. The

patient vaccination

began antirabic
13 day befor admission because he
felt numbness and tingling seasation

On the 8th day

of vaccination he developed fever but

at the bitten site.

the veccination was not interrupted.
On the 13th day there was marked
weakness of all muscle groups. Exami-
nation revealad nothing remarkable
except for loss of motor power of
extremities,left more than right, and
the distal more than the proximal

group. Deep tendon reflexes

entirely absent. Patient had retention

of urine. He developed forced respira.

were

tion and facial weakness and expired
despite big doses (100 mg/day) of

prednisolone which was given as

soon as he was admitted.

At autopsy the brain weighed
1450 gms. There was mar ked vascular
congestion and edema. Multiple small,
scattered

ill-defined plaques were

throughout the white matter of the

brain and cord. Numerous small

hemorrhages were cbserved especially
in the spinal cord, but no tissue
necrosis was noted, Demyelination was

found scattered in the para-adven-
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Fig. 9 : Case 3 : An area from the hypotholamus showing severe petichial hemorrhages and
hemorrhagic necrosis. H & E x 100.

Fig. 10 : Case 4 : Perivascular infiltration is mild. Note granular pigment and vacuoles in the
macrophages lying within the Virchow—Robin space. H & E x 400,
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titial areas, and, especially, in the

subpial regions of the spinal cord.
Neuronal swelling and chromatolysis
were observed in the adjacent tissue.
Microglial and oligodendroglial proli-
feration was not striking. Perivascular

mild and
lymphocytes

infiltration was the cells

were and a few large

mononuclear cells.

Comments

The antirabic vaccine which is
Thailand
It is prepared

universally employed in
is the Semple vaccine.
brain instead of

rabbit’s brain. The

virus containing brain tissue is, then,

from sheep’s

of the common
phenolized and suspended in a 1-3

percant dilution and is given to a
patient in a dose of 2 ml/day, for

14 consecutive days. According ot

Brain(z)’ the incidence of neurological
complications of antirabic vaccination
was between 1:1000 to 1:4000, The

death rate among these patients was

approximately 30 per cent. Pillai (8)
279018

persons inocculated at the Coonor

found 13 patients among
Research Institute, India; a ratio of
1:21463. It is difficult to obtain a
definite figure in Thailand because
patients suffering from fatal diseases
frequently do not enter the hospital,
especially in the rural areas. The
duration of clinical neurological

manifestation following antirabic
vaccination in general has been

found to be between 5-30 days, but
mostly between 13-15 days(s)' It is

10-14 days accordiag to Garrison (9,
and 8- 12 days according to Hurst ().
In the present study, the average
duration was 9 days.

The number of five fatal cases
among 1627 consecutive autopsies is
large as compared to figures

textbooks. This
explained by the fact that Chulalong-

very
given in the may be

korn Hospital, where the material
for this study was obtained, is under
Thai Red-

Cross, which also runs the Pasteur
Institute in Thailand. The latter, besi-

the management of the

des being the place where vaccines
are prepared and supplied, is also
serving the public as an antirabic

vaccination center in Bangkok.

Table | gives the summary of the
main clinical and pathologic features

of the cases presented. As mentioned

previously, all cases were treated
with big doses of corticosteroids, and
died
within short periods of time, all within

72 hours

most constant symptoms in all cases

in spite of that, the patients

after admission, The
were high fever which was resistant
to medication and hypothermic therapy,
headache, general muscular weakness
and coma. Retention of urine, profuse
salivation, and, occasionally. signs of
meningeal involvement constitute the
important features of these cases, It
is interesting to note the relationship
of the clinical findings of hyperthermia
and profuse salivation to the inflam-

matory lesion in the para-ventricular

region of the third ventricle and the
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hypothalamus. It probable

same mechanism may explain the
hyperglycemica in threc of the cases.
Leucocytosis and neuirephiiia occurred

. .
in two Insfances and, since there were

no other inflemmatory scurces found
at autopsy In her case, they mus
be explained « basis of the discasc

process intscif.
Patholegi

rance of multiple dull brownish pla-

.
cally, the gross appea-

qucs was characiceristic aad was

bemor-

persent in 4 cases. Pelicht

rhages were {ound in 3

showed extremc
Histo!

yelinating foci were {cund in the pa

brains

congestion.

oY
,.J

adveniial arens, in the subependym

T.(;y WEere [)Sl‘i»«

(4)

regarded this change as the most

aud subpial reglons.

. s ey .
vencus in distribuilen and Adams

Important and distinguishing foature

of the disease. However, not every

case cf clinie 3 vcphalomyclitis

{ vaccination

which folios

isplays

(
perivencus dcmye:imaimn.( ) Peri-

also promi-

vascular infliliraticn was

v

ent in almest all of
cascs.,  Boih the vensus
terial wvesscls were involved, which
Is nct usuf,._}ly the case in infeetive

¥

T .
encephalitls, 1o which the ccllnlar

infilirate is found m.zs,i]y arcunrd the

VeOOoUus . ocod vesse:

In some
The iafi

1 aud Z, as c:n‘;;;m‘r_'d i a

™ fCVl AT o o3 Allby

W3 cnormous in

almost entire absence in case 4, Pl

U\

Medical Journal

¢s and foam
cells were noted In one case (c:-‘:se 4).
Clinical meningitis with subarachnoid
infiltration was also cohserved in two
cases, (cases I, 3). Gliosis was not

and was composed malaly

in all cases
layed definiie
':x”y in the hypothala-

T‘HC nervae

except case 4,

changes, espect

mus, ridbrain, and the spinal cord.

cells were markedly

and many showed

swollen and pale
chromatolysis and vacuolation.
This is identical with changes obser-
ved in generalized anoxic degenera-
tion. The absence of accompanying
» 1
granular degencration of the cerebel-

assoclation of

luin as well as the
neurcnal changes to arcas of severe
evidence

affeciion appear to be

sgalnst aunoxic origin in thesc cases.

T}IC Ir‘VO]J{i'ﬂ(‘,(il bf t}lC brain stem,

.

e hypothalamus, and the spinal

cord tormether in zl!! cases, may be
immportant and charecieristic features

\ .
cof the fatal cascs of posivacciaation

. . () T .
alleraic ) cncephalumyelitis in this
study.

Sovere demyelination with mas-

Uateral symmetrical, dull Lrow-

nivh pliques, secn grossly in case Z,
is seldom encountered in postvaccinal
evcephalivis, The lesion is  similar

to schilder's scleresis microscopically.
{he discasc is believed to be a

reactiocn, althouth

sotec wuthorities, nctably Hurst(f)),

voiced strong disagreement to this
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Hurst(5> concluded from experimental
work that there were many ways
in which demyelination could be pro-
duced, such as anoxia, infection,
and various noxicus stimuli. However,
the similarity of this disorder to
experimental allergic encephalitis
and the prevention and abolishment
of the clinical symptoms and signs
by cortisone strongly favor allergic
eticlogy. Reports on aitempts to
differentiate between lesions among
those primarily allergic demyelinating
conditions which are sometimes known
as perivenous cncephalomyelitis by
morphology alone, have been publis-

hed in Europe.(3)

In this study, almost all of the
patients developed certain neurolegi-
cal or systemic manifestations during
the course of therapy, yet in none
of these cases was the process of
The sub-

sequent administration <f the vaccine

vaccination interrupted.

after the damage had already begun
undoubtedly played the most impor-
tant role in the production of irrever-
sille lesion and death of the patients.
Antirabic vaccinations in the provin-
cial areas In Thiland are fequently
given by nonphysician health officers

who do not have sufficient training

They,

naturally, are unable to recoznise

in symptomatology of diseascs.

the sericusncss of the symptoms or
they may interpret them as features
of rabies iisclf. From this study, it
is clearly showa that cases of aller-

gic postvaccinal encephalitis following

antirabic inocculaticn are not rare
and might cven be found to be much
more common than expected if all
cases were reported to the hospitals.
Therefore, special measures must be
carried out in order to prevent the
occurrence of this malady. If physi-
clans are not available in the remote
areas, the health officers must be
well informed and specially trained
in the recognition of various reactions
which may occur following mass
therapy or preventive measures of
any form. By the same token the
validity of the use of Semple vaccine
prepered from sheep brain must be
and reconsi-

carefully reappraised

dered.

Summary

During the period between 1964—
1968, five fatal cases of postvaccinal
allergic encephalomyelitis following
antirabic inocculabic among 1627 con-
secutive autopsies were recorded.
The clinizal and patholegic features
cf individual case were presented.

Acknowledgement : To Profes-

sor Somsak Dechakaisaya, head of
Pathology Department, Chulalongkorn
Hospital, Faculty of Medicine, Chula-
longkcrn University, the author wishes
to thank for his permission for the

study of the material in these cases.
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