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Clinical and epidemiological features of an outbreak
of influenza in Ulan Bator in 1971
V. F. KRYLOV,1 N. P. OBROSOVA-SEROVA, N. N. 2ILINA,2 N. A. EVSTIGNEEVA,3
E. V. MOLIBOG,3 L. Ja. ZAKSTEL'SKAJA,3 A. KUPUL,4 0. CERENCIMED, & A. HI9IGDORt

In October and November 1971 an outbreak of influenza (type A virus) occurred in the
town of Ulan Bator. A clinical and epidemiological investigation showed that some 30 % of
the population presented typical signs of influenza of medium severity. The etiology of the
outbreak was confirmed by virological, serological, and fluorescent-antibody techniques. A
detailed study of the antigenic structure of the virus isolated in the Mongolian People's
Republic, A/Mongolia/013/71, showed that it belonged to a new antigenic variety of the
Hong Kong strain, A/Hong Kong/107/71 (H3N2).

An influenza outbreak began in Ulan Bator to-
wards the end of October 1971, when the first cases
of illness were recorded among children. Epidem-
iological investigation and a study of statistical data
from hospitals and polyclinics for infectious diseases
showed that, typically of influenza, the disease had
spread rapidly among the town's population. Thus,
by the sixth day after the appearance of the first
cases the peak of 10 000 was reached; the incidence
continued at the same level for the next 5-6 days, and
then declined sharply. By day 16, only isolated cases
were being recorded. In all, some 30% of the town's
population contracted influenza.
The fluorescent-antibody technique and serological

and virological investigations were used to throw
light on the etiology of the outbreak. Nasal and
blood smears and nasopharyngeal swabs were taken
for this purpose. Nasal smears from 47 initial cases
were studied by the fluorescent-antibody technique,
antibodies to the A/Hong Kong influenzavirus being
discovered in 25 (52.2 %). The changes in the level of
serum antibodies from cases with A/Hong Kong and
B influenzavirus is shown in Tables 1 and 2. As will
be seen, the epidemic was etiologically linked with
the A/Hong Kong virus.
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For the virological investigation, 51 different sour-
ces were used: 34 nasal smears and nasopharyngeal
swabs, 16 blood specimens, and one cadaver. In-
fluenzavirus was isolated from one nasopharyngeal
swab and from the trachea of the cadaver. Our data
confirmed the results of investigations by other
authors, indicating the possibility of isolating the
influenzavirus not only during life but also after
death (1, 2, 4).
Both strains were related to subtype A/Hong

Kong/1/68 (H3N2), although they were not identical
with it. A detailed study of the antigenic structure of
the haemagglutinin and neuraminidase was carried
out on a strain isolated from specimens. The investi-
gation showed (Table 3) that the A/Mongolia/013/71
strain differs from the original reference strain
A/Hong Kong/1/68, from the variety A/England/
42/72, and also from A influenzavirus strains respon-
sible for the outbreak of influenza in the winter of
1971-72 in the USSR and studied at the Moscow
Regional Influenza Centre. The haemagglutination-
inhibition reaction was established by the generally
accepted method (7).

Investigation of the specificity of the neuramini-
dase in an isolated strain using the neuraminidase-
inhibition test showed that it was close to the
A/Hong Kong/107/71 virus and differed from the
neuraminidase of the A/Hong Kong/1/68 virus
(Table 4). The neuraminidase-inhibition test was
carried out by Paniker's method (6). The neuramini-
dase activity of the virus was determined by the
quantity of neuraminic acid released, as established
by Aminoff's method (5).
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Table 1. Changes in the level of antibodies to the A/Hong Kong/i /68 influenzavirus
in the sera of patients

No. of sera with Growth in titres of antibodies to A/Hong Kong/i /68 influenzavirus
No. of sera quadruple and Statisticalexamined higher rise in Initial geometric Final geometric Difference sificanceantibodies mean titre mean titre in titres of cafference (t)

24 21 4.25 8.91 4.66 7.4

Table 2. Changes in the level of antibodies to the B/Romania/1/63 influenzavirus in the
sera of patients

No. of sera with Growth in titres of antibodies to B/Romania/1/63 influenzavirus
No. of sera quadruple and Statisticalexamined higher rise in Initial geometric Final geometric Difference significanceantibodies mean titre mean titre in titres of difference (t)

24 4 4.08 4.78 0.7 1.6

Table 3. Study of the antigenic structure of the strain
isolated from cadaveric material with the haemaggluti-
nin-inhibition test

Sera from mice A/Hong Kon 07/ A/Mongolia/
Antigens Kong/1/68 71 013/71

A/Hong Kong/1/68 1 260a 10 20

A/Hong Kong/107/71 80 160 160

A/Mongolia/01 3/71 80 160 160

A/England/42/72 320 10 20

A/USSR/074/71 640 10 10

A/USSR/071/72 640 10 -

a The reciprocals of the serum dilutions are given.

Determinations were carried out, in paired sera
from patients, of antihaemagglutinins and neura-
minidase antibodies to the isolated virus. The sera
were processed with RDE (a bouillon culture of
cholera filtrate) and warmed for 30 minutes at 56°C
for carrying out the haemagglutinin inhibition test
and warmed for 30 minutes at 56°C for the neura-
minidase inhibition test (see Table 5).

Analysis of the data obtained showed that in the
first sera antihaemagglutinin and neuraminidase

antibodies were either absent or in very low titre,
while in the second serum there was a considerable
rise both of antihaemagglutinin and ofneuraminidase
antibodies to the isolated virus.
A study of the clinical picture was conducted in

202 patients, adults and children, admitted to the
hospital for infectious diseases under the supervision
of local district physicians in Ulan Bator and to the
hospital for specialists from the Soviet Union.
The clinical picture included the classical signs of
influenza infection: an acute onset (92 %), rapidly
increasing temperature (to 39°C and higher in 80%
of cases), the rapid development of symptoms of
toxicosis-headache (in up to 99% of cases), aching
and physical prostration (up to 73 %), shivering
(85 %), and fairly frequent giddiness (42 %). In severe
cases, particularly among children in their first year
of life and the elderly, there were disturbances of
the CNS (delirium, loss of consciousness, and con-
vulsions in 15 %) and of the cardiovascular system
(cyanosis, tachycardia, muffled heart sounds, and
low blood pressure in up to 19%). Fairly frequently
(in 18% of cases) there was a haemorrhagic syn-
drome (bleeding into the mucosa of the soft palate
and from the nose). From the first day of the illness,
catarrhal symptoms occurred in the upper respiratory
passages: rhinitis in conjunction with pharyngitis
and tracheitis was found in 90% of cases. The high
frequency of the disease symptoms may be linked
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Table 4. Study of the specificity of neuraminidase in the strain A/Mongolia/01 3/71
with the neuraminidase-inhibition test

Rat serum
Source of enzyme A/Hong Kong/ A/FPV (Na 1) A/Hong Kong/ A/Mongolia/

1/68 HK1/68 (N2) 107/71 013/71

A/Hong Kong 1/68 1 280a 1 280 20 20

A/Hong Kong 107/71 b 160 480 20 20

A/Mongolia 013/71 20 20 640 640

A/England 42/72 40 20 1 280 1 280

A/USSR 074/71 320 - - 20

A/USSR 071/72 640 - - 80

a The reciprocals of the serum dilutions inducing 50% inhibition of neuraminidase activity of the virus
are given.

b Virus-recombinant.

with the climatic features of Ulan Bator, i.e., an
extreme continental climate at a high altitude with
very low relative humidity.
The clinical course of influenza in the Mongolian

People's Republic and the epidemic in Moscow in
1969 were compared (Table 6). As will be seen, the
Moscow influenza in 1969, i.e., the first caused by the
A/Hong Kong/1/68 virus, showed a nearly identical
frequency of the main clinical symptoms with the
influenza in Ulan Bator. The latest data indicate that
the Mongolian influenza in 1971 had a pronounced
clinical picture bearing witness to the widespread
nature of the epidemic, initially due to a new variety
of the influenzavirus. The data obtained confirm the
work of Ketiladze et al. (3), Zakstel'skaja (1), and
others, indicating a more pronounced course of the
disease caused by a new variety of virus. A severe

course was observed in patients with complications,
among the most frequent of which was pneumonia.
This group, with the severe form of the disease,
comprised 45.3% of the cases.

Table 5. Changes in the antihaemagglutinin and
neuraminidase antibodies in the sera of patients
infected with A/Mongolia/01 3/71 strain

No. Antihaemagglutinins Neuraminidase antibodies
of paired

sera no 4-8 16ormore no 4-8 16andmore
examined rise times rise times

12 3 5 4 2 6 4

One of the features of the influenza outbreak
described was the fairly high proportion of fatalities.
The Children's Clinical Hospital reported 4% of
deaths, while in adults the figure was 1.5 %/-mainly
among the elderly, with accompanying pulmonary
and cardiovascular conditions complicated by pneu-
monia. Fatalities occurred as a rule in patients
admitted to hospital at a late stage of their illness
when massive pneumonia was present. However, in
the case of two children under one year, the cause of
death was neurocirculatory impairment (cerebral
oedema with paralysis of the vital centres).

Table 6. Frequency of main clinical symptoms of
influenza in uncomplicated cases in Ulan Bator and
Moscow (data from Ketiladze et al., 1971)

Symptoms Moscow, 1969 Ulan Bator, 1971

acute onset 88 92

headache 99 99

giddiness 40 42

physical prostration, aching 75 73

disturbance of CNS 17 15

haemorrhagic syndrome 5 18

cold 80 90

cough 96 97

pyrexia (39°C and above) 82 80
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DISCUSSION

The data obtained confirm that the virus isolated
(A/Mongolia/013/71) was the etiological factor re-
sponsible for the Ulan Bator influenza epidemic. In
antigenic structure of its haemagglutinin and neu-
raminidase it differs from the original reference
strain A/Hong Kong/1/68, which was widespread in
the USSR in the winter of 1971-72 and is close to the
A/Hong Kong/107/71 virus isolated in Hong Kong in
1971.
The latter variant, in spite of its great antigenic

difference from the original A/Hong Kong/68 virus,
was of no epidemiological significance. Only isolated
foci were recorded in parts of Europe and Asia
(Federal Republic of Germany, France, Hungary,

Japan, and Korea). At the same time the new
variant, A/England/42/72, also differed in antigenic
structure from the original Hong Kong virus (Weekly
Epidem. Rec., 1972), but became epidemiologically
widespread and gave rise to extensive outbreaks of
influenza in all continents of the world. There are
therefore grounds for considering that the influenza
epidemic in Mongolia was linked with the introduc-
tion of the new antigenic variant A/Hong Kong/
107/71, which had previously caused epidemic out-
breaks of influenza in a number of countries in
Europe and Asia.
The spread of the new variant led to the rapid

development of an epidemic outbreak and a fairly
high incidence of severe forms of influenza among
the cases observed.

RESUME

ASPECTS CLINIQUES ET iEPIDIEMIOLOGIQUES D'UNE EPIDEMIE DE GRIPPE
A OULAN-BATOR EN 1971

En octobre et novembre 1971, une epidemie de grippe
due A un virus de type A a ete observ6e dans la ville
d'Oulan-Bator. Les investigations cliniques et epidemiolo-
giques ont montre que 30% environ de la population
presentait les symptomes typiques d'une grippe de gravite
moyenne. L'etiologie de l'affection a e confirmee par les

etudes virologiques, les epreuves serologiques et la tech-
nique des anticorps fluorescents. L'analyse detaillee de la
structure antigenique du virus isole en R6publique popu-
laire mongole, le virus A/Mongolia/013/71, conduit a le
consid6rer comme une nouvelle variete antig6nique de la
souche A/Hong Kong/107/71 (H3N2).
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