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The paralytic poliomyelitis epidemic of 1978 in Jordan:
epidemiological implications
NAJWA KHURI-BULOS, JOSEPH L. MELNICK,2 MILFORD H. HATCH,3 & SALEH T. DAWOD4

Poliomyelitis is endemic in Jordan, but until 1978 there were no epidemics. In that
year, 66 children were admitted to the Jordan University Hospital with a paralytic illness,
compared with 13 in 1979 and 11 in 1980. The epidemic reached a peak in the summer and
fall of 1978. While 54% of the patients had not received any vaccine, 19% had received
3 doses of oral poliovaccine; 82% of the cases were in children less than 2 years ofage, and
all belonged to the lower socioeconomic group. There were 28 deaths with complications of
the disease.

Poliovirus was isolatedfrom 10 out of 14 rectal swab samples examined (9 with polio-
virus 1, I with poliovirus 2), andfrom 4 out of 13 throat specimensfrom the same patients.
It is concluded that as a result of improving living standards in Jordan and neighbour-
ing countries, more epidemics may occur unless immunization efforts against poliomyelitis
are intensified.

An outbreak of paralytic illness can be a major
catastrophe. While there is evidence that such ill-
nesses, presumably poliomyelitis, occurred in the
days of the Pharaohs, outbreaks of the disease were
not described until the last century. Since then, wide-
spread epidemics continued to occur in much of the
developed world until the introduction of polio-
vaccines led to a precipitous decrease in the number of
such cases. While infection with other members of the
enterovirus group can at times lead to paralysis, polio-
viruses remain the most important causative agent
and the only one that can be prevented or interrupted
by immunization. Hence, it is extremely important to
determine the causative agent in any such outbreak in
order to contain or prevent a possible epidemic of
poliomyelitis.

While it has been almost eradicated from the devel-
oped countries, poliomyelitis is endemic in much of
the developing world. Major outbreaks are unusual in
these countries, however. In Jordan, the attack rate
of polio had been steady over several years (Fig. 1),
but in 1978 a major outbreak occurred. In this study
we describe the epidemic and its implications on the
status of poliomyelitis in this part of the world.
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Fig. 1. Poliomyelitis incidence in Jordan, 1970-80:
number of cases per 100 000 population.

MATERIAL.S AND METHODS

A review was carried out of the records of patients
who had been admitted to the Jordan University
Hospital between January 1978 and December 1980
and discharged with the final diagnosis of polio-
myelitis. Serological studies for poliovirus anti-
bodies, when performed, were done by the Ministry
of Health laboratories in Amman, using the com-
plement fixation test. Viral isolation from the cere-
brospinal fluid (CSF) was attempted on specimens
from 34 randomly selected patients in 1978, while
throat and rectal swab samples were obtained from 14
randomly selected patients, starting in September
1978, and continuing into 1980. The samples were
kept frozen at -20 °C for periods varying from 6
to 15 months. Swabs from the rectum and throat
were stored in a virus transport medium prepared by
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Dr Fatima Sharawi at the Ministry of Health, or
in thioglycollate broth. Samples from 7 patients in
1978-9 were processed at the Center for Disease
Control in Atlanta, GA, USA. The 1979-80 samples
from 7 additional patients were examined at the
WHO Centre for Virus Reference and Research at
Baylor College for Medicine in Houston, TX, USA.
The CSF specimens were tested in primary monkey
kidney cells, human embryonic lung fibroblasts and
RD cells. Twelve of the CSF samples were inoculated
into newborn mice. Rectal and throat swabs were
tested in primary monkey kidney cells and human
embryonic lung fibroblasts. Four vaccine vials were
randomly obtained from 4 different health centres in
Amman, and in November 1981 these were tested for
potency by titrations of live virus at the WHO Centre
in Houston.

RESULTS

Fig. 2 depicts the number of cases admitted to the
Jordan University Hospital every month during the
study period. In 1978, there were 66 cases admitted to
the Paediatric Department with a diagnosis of polio-
myelitis or paralytic disease, in contrast to 10 cases
in the preceding year (1977) and 13 and 11 cases,
respectively, in 1979 and 1980.

In order to find out whether this outbreak rep-
resented an infection with an agent other than those
usually involved in cases of endemic poliomyelitis, the
66 patients involved in the 1978 outbreak were com-
pared with the 24 patients whose illnesses occurred in
the nonepidemic years of 1979 and 1980. The geo-
graphic origin of cases admitted with paralytic disease
was primarily Amman and vicinity. A minority of
cases came from distant areas in Jordan and some
were from Saudi Arabia. It is noteworthy that, on
further scrutiny, the actual districts in Amman from
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which these patients came were found to be the more
crowded and poorer areas of the city. No cases were
seen in persons living in the more prosperous districts
of Amman. Of the 90 cases studied, 35 patients lived
in urban settings, 31 were rural, 8 were Bedouin, and
16 lived in refugee camps (Fig. 3).

Fifty-eight patients were brought to the hospital
by their families, 17 others were referred from other
hospitals, while 15 were referred by a physician
(Fig. 4). Of this latter group, only 4 had been seen by a
paediatrician and 11 by a general practitioner.
The males in the 1978 outbreak outnumbered the

females in a ratio of 2.7: 1. In the 1979-80 period,
males outnumbered females in a ratio of 1.7: 1. This
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Fig. 3. Classification of areas of origin of the 90
patients, 1978-80. (ref. camps = refugee camps).
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Fig. 2. Number of admissions of cases of paralytic dis-
ease to the Jordan University Hospital each month from
January 1978 to December 1980.
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Fig. 4. Sources of referral of the 90 patients, 1978-80.
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preponderance among male children is perhaps exag-
gerated and may not represent the actual figures,
since males are preferentially provided with medical
care; in the Jordan University Hospital they out-
number females in a ratio of 2: 1 in the number of ad-
missions due to any disease. The ages of the patients
ranged from 4 months to 6 years; 74 of them were less
than 2 years of age (8207o), and 40 were less than 1 year
old (Fig. 5). The overall age distribution of the cases
was very similar in the two periods of study, although
a greater number of patients were in the 3-4-year age
group in the 1979-80 period; however, the one patient
who was 5 years of age became ill in 1978.
The immunization status of the patients is depicted

in Fig. 6. Complete immunization was defined as
having received 3 doses of poliovaccine by the age of 7
months or four doses by the age of 19 months. Thirty-
seven patients in 1978 had not been immunized, and
15 of them died; 12 patients were unimmunized in
1979-80, and 1 of these died. In 8 patients, the
immunization status was unknown but they had most
likely not been immunized; of these, 3 patients died.
Seven patients in 1978 had been completely immu-
nized, but 1 of them died. Fifteen patients in 1978
were partially immunized and 5 of these died. It is
noteworthy that in the two periods under study, more
than 50QO of the patients who died had not received
any immunization against poliomyelitis.
Some 13%o of all the patients had received four

doses of vaccine against poliomyelitis by the age of 19
months, 19%o had received 3 doses, and 3507o had
received at least one dose of vaccine. Furthermore,
32% of all patients whose poliomyelitis was fatal had
earlier received at least one dose of poliovaccine.
As regards symptoms at the time of admission,

fever greater than 38 °C was present in approximately
50%o of patients, while diarrhoea and vomiting
occurred less frequently (Fig. 7).
The level of consciousness was affected in different

degrees in 27 out of the 90 patients (30%). Only those
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Fig. 5. Ages of the 90 patients, 1978-80.
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SYMPTOM

of patients at the time of

with respiratory paralysis were in a coma (superficial
or deep) at the time of admission. However, in most
cases the family brought the children to the hospital
because of paralysis.
The form and degree of paralysis are depicted in

Fig. 8. The lower extremities were primarily involved
in the patients from both study periods; next in fre-
quency was paralysis of the upper extremities. Cranial
nerve paralysis and respiratory muscle paralysis were
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noticed only in the outbreak of 1978, the former
occurring in 13 patients (19Gb). Unilateral 7th cranial
nerve paralysis was seen in 9 patients, and the 9th,
10th, and 11th cranial nerves were involved in the
remaining 4 patients. In 10 patients the respiratory
muscles were affected at the time of admission.
The duration of hospitalization is depicted in

Fig. 9. Fourteen patients died on the day of ad-
mission, and the cause of death in many instances was
respiratory failure or complication with pneumonia.
Of the 28 patients who died, 24 had been admitted
during the epidemic in 1978 and 4 in 1979-80. The
mortality rates for the two periods were 36% in 1978
and 16% in 1979-80. The higher mortality in 1978
could have been due to the severity of the outbreak,
because the involvement of cranial nerves and respir-
atory muscles occurred exclusively in patients ad-
mitted during that year.
The results of CSF examination were available
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Fig. 9. Duration of hospitalization of patients.

from all but 6 of the patients. These laboratory
investigations revealed CSF cell counts exceeding
5 cells per 141 in 38 patients (range, 6-300 cells;
average, 44 cells). Lymphocytes predominated in the
CSF of all patients, except in two cases in whom the
neutrophils were the predominant cell type. A raised
protein level in the CSF- > 0.4 g/l (range, 0.41-1.57
g/l; average, 0.73 g/l)-was found in 63 patients. It
is important to note that most patients had been ill at
home for at least 3-4 days prior to admission to the
hospital and some were admitted after having been at
a different hospital. In one patient who was referred
from the government hospital, the initial lumbar
puncture done at that hospital revealed pleocytosis,
while the CSF obtained at the Jordan University Hos-
pital revealed only an elevated protein.
Serum was obtained from 23 patients in 1978 and

10 patients in 1979-80; in most cases these were single
specimens, and the results could not be satisfactorily
interpreted. Paired sera were obtained from only 3
patients in 1978; one of these showed a rise in titre to
poliovirus I and another had a rise in titre to polio-
virus 2.
No virus was isolated from any of the CSF samples

despite several attempts to do so. On the other hand,
10 out of 14 rectal swabs and 4 out of 13 throat swabs
(pairs from the same 10 patients) yielded polioviruses;
9 of these strains were poliovirus 1, and one was polio-
virus 2. In van Wezel-Hazendonk's antigenic test for
strain specificity (1), the isolates were found to be
wild-type viruses.
A total of 24 patients died in the 1978 outbreak and

4 died in the 1979-80 period. The causes of death in
the two groups were as follows: 19 patients developed
bulbar paralysis, while respiratory difficulty (the
exact nature of which was difficult to determine from
reviewing the charts) was found in 5 patients; 1
patient had acute lymphocytic leukaemia and died at
home one month after discharge from the hospital; 1
patient died with severe pneumonia and another is
said to have also had acute heart failure; 2 others
died of unknown causes. Of the 14 patients who were
placed on the respirator, 5 died on the first day and
the remaining 9 died after 1-13 days; thus, none of the
patients who were placed on the respirator survived.
Persistent paralysis was noted in 34 of the patients
who were admitted in 1978, and 6 others took their
discharge against medical advice. In no patient was
the paralysis totally reversed at the time of discharge.
The final outcome for the 90 patients in the two
periods was that 28 of them died, 6 left hospital
against medical advice, and 56 had persistent paraly-
sis at the time of discharge from the hospital.

Outpatient follow-up information is available on
34 of the 62 surviving patients. Of these, 10 were
totally unchanged, while 24 showed some improve-
ment which was particularly due to physiotherapy.
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Fig. 10. Duration of follow-up on 34 of the 62 surviving
patients.

The duration of follow-up varied from 2 weeks to
several months or years (Fig. 10).

DISCUSSION

Paralytic poliomyelitis has almost disappeared in
the developed countries. While the number of para-
lytic cases in the USA in 1952, before polio vacci-
nation was introduced, was as high as 21 000, only 6
cases were reported in 1981 (2). This striking decrease
in the number of cases is due to the success of the
poliomyelitis immunization programme. In Jordan,
poliomyelitis is endemic and great efforts were made
at immunization, but the programme before 1978 was
far from comprehensive or successful, and less than
50% of the children received a primary dose. Since
1978, these efforts have been intensified and greater
attempts have been made to cover all parts of the
country. However, even when the immunization
efforts were less than optimal, major outbreaks did
not occur before 1978 and the case attack rate re-

mained relatively stable. Hence, when the 1978 out-
break of paralytic disease occurred, several questions
were raised.
The most important and pressing question at the

time was the identity of the causative pathogen
because viruses of the enterovirus group (other than
poliovirus) are known to cause paralytic disease out-
breaks (3). Indeed, such an outbreak due to entero-
virus 71 (4) had occurred in Bulgaria three years
earlier (5). However, only polio outbreaks can be con-
trolled by immunization. Had the causative agent
been identified at the beginning of the epidemic, the
public health authorities might have been able to avert
the large number of cases that continued to occur.
However, the lack of proper diagnostic facilities was
acutely felt and the information received was in fact
retrospective and did not help during the epidemic.
The isolation of poliovirus I from 9 of the 14 patients
examined indicated that the outbreak was probably
due to this virus. Failure to isolate any viruses from
the CSF samples, despite intensive efforts, would also
implicate the poliovirus, since this virus is not found
in CSF, in contrast to a number of other enteroviruses
(6).
A second question concerns the increase in cases in

a country where the number of cases had been rela-
tively stable despite the lack of proper immunization.
One possible explanation is that the causative polio-
virus may have been unusually virulent. As with other
epidemics in the past, poliovirus 1 was the serotype
predominantly isolated in this epidemic. In fact,
reports from neighbouring countries indicate that
type 1 poliovirus was widespread during the same
period.a Another explanation is the fact that Jordan
has been undergoing social changes, with improve-
ments in socioeconomic standards and living con-
ditions. This would be expected to delay the time at
which infants are exposed to polioviruses until an
age when protective maternal antibody is much
diminished or absent. This decreased immunity has
been further compounded by the lack of immuniz-
ation. This state of affairs resembles the situation in
the developed countries when they were facing polio
epidemics in the 1940s and 1950s, before the intro-
duction of poliovaccine (7).
One of the disturbing features of the 1978 epidemic

in Jordan is that 191o of the patients had received
three doses while 35% had received at least one dose
of oral poliovaccine. The failure to protect against
poliomyelitis in these cases may be because the
vaccine had lost its potency owing to improper
storage and handling, e.g., if it had been left out of
the refrigerator. This could have occurred before
1978, since cold transportation facilities were not

a See the poliomyelitis annual reports for 1974 to 1981, as well as
interim reports and articles, published in various issues of the Weekly
epidemiological record during 1974-82.
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available before that time. Since then, vaccine has
been transported to the different parts of the country
by mobile units equipped with refrigeration facilities.
In fact, a random check of the vaccine taken from
four different immunization clinics in Amman con-
firmed their potency; no samples used in 1978 were
available to us for testing their potency. Another
factor that might lead to failure of the poliovaccine is
concurrent enteric infection with an interfering virus
at the time of immunization.

This study supports the view that the paralytic

disease outbreak in Jordan in 1978 was due to polio-
virus 1. Unless immediate and effective action is taken
towards the immunization of all children against
poliomyelitis, similar epidemics could recur. Studies
are also needed to assess the true effectiveness of oral
poliovaccine in Jordanian children, so as to determine
whether current immunization practices should be
modified. Such modification may include the use of
both killed and oral poliovaccines, which were found
to be effective in other countries that had had vaccine
failures (7).

RtSUMt

L'EPIDEMIE JORDANIENNE DE POLIOMYELITE PARALYTIQUE DE 1978: IMPLICATIONS EPIDEMIOLOGIQUES

La poliomyelite est end6mique en Jordanie mais la pre-
miere 6pid6mie a fait son apparition en 1978. Au cours de
cette ann6e-la, 66 enfants atteints de poliomyelite ont e
admis a l'H8pital universitaire jordanien contre 10 l'ann&e
pr6c6dente (1977), alors qu'on a compte 13 admissions en
1979 et 11 en 1980. Une augmentation semblable a e en-
registr6e dans l'ensemble du pays en 1978. Si une majorite
des malades examin6s a 1'Hopital universitaire jordanien
n'avaient pas 6t6 vaccines (37 sur 66 pour le groupe de 1978
et 12 sur 24 pour le groupe de 1979-80), 12 d'entre eux
avaient requ trois doses de vaccin antipoliomy6litique
buccal.
On a constate que les malades de la flamb6e de 1978 et

ceux de 1979-80 appartenaient au groupe socio-economique
d6favoris6. Cinquante-huit enfants ont Wt6 amenes par leur
famille, 17 ont e&ttransfer6s d'un autre hopital et 15 ont ete
adress6s par un m6decin. Dans les deux groupes, les garqons
6taient plus nombreux que les filles, le rapport de mascu-
linite etant de 2,7 dans le groupe de 1978 et de 1,6 dans le
groupe de 1979-80. La majorite des sujets 6taient ages de
moins de deux ans et aucun n'etait &g6 de plus de six ans.
La paralysie frappait le plus souvent les membres infe-

rieurs, puis les membres sup6rieurs. La paralysie respira-
toire ou bulbaire a ete constat6e a l'admission uniquement

au cours de I'epidemie de 1978. Vingt-huit sujets sont
d&&dls, 24 sur 66 dans le groupe de 1978 et 4 sur 24 dans le
groupe de 1979-80. Quatorze enfants sont deced6s le jour
meme de leur admission. Sur les 28 cas fatals, le deces a e
cause par une paralysie bulbaire dans 19 cas et une paralysie
respiratoire dans cinq cas. Un sujet atteint de leucemie aigue
lymphoblastique est egalement d6cede. Un enfant est mort
de pneumonie et deux de cause inconnue. Des donn&s de
suivi 6taient disponibles pour 34 des 62 survivants. Parmi
eux, 10 pr6sentaient un etat totalement stationnaire alors
qu'une certaine amelioration a e constat6e dans 24 cas. II
n'y a pas eu de gu6rison complete.
Des ecouvillonnages rectaux et des prelevements de gorge

ont e faits au hasard chez 14 malades a partir de septembre
1978 jusqu'en 1980. Sur 14 cultures d'ecouvillons rectaux,
10 contenaient des poliovirus: neuf des poliovirus type 1 et
un des poliovirus type 2. Des poliovirus ont ete cultiv6s dans
quatre des 13 prl&vements de gorge faits sur les memes
sujets. Les poliovirus isol6s 6taient tous du type sauvage.
Aucun poliovirus n'a pu etre isoiC dans les 34 &chantillons de
LCR pr6lev6s au hasard.

Les implications d'une grave flamb6e de poliomyelite
dans une population a faible couverture vaccinale en
Jordanie et dans les pays voisins sont pass6es en revue.
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