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Administration of Amantadine for the Prevention
of Hong Kong Influenza

I. NAFTA,' A. G. TURCANU,2 I. BRAUN,3 W. COMPANETZ,3
A. SIMIONESCU,3 EUGENIA BIRT4 & VIORICA FLOREA5

The prophylactic effectiveness of amantadine against A2/Hong Kong influenza was
investigated in the course of a double-blind trial in Brasov, Romania, during an epidemic
due to the Hong Kong virus that started there in March 1969.

Altogether 215 subjects were included in the trial; 112 received 100 mg ofamantadine
twice daily for 20 days and the remaining 103 received inert placebo tablets. Of the
amantadine-treated group, 2 had clinical symptoms diagnosed as influenza (I of these
was a doubtful diagnosis), whereas 20 (I doubtful) ofthe placebo group had such symptoms.
No case with both clinical symptoms and serologically confirmed influenza (>4-fold
increase in haemagglutination-inhibition titre) occurred among 77 amantadine-treated
subjects for whom paired sera were available but there were 13 such cases among the
74 placebo subjects with paired sera. These differences are statistically highly significant.
No serious side-effects were recorded.

The authors conclude that amantadine was highly effective in preventing overt disease
and discuss indications that suggest that it did not interfere with the development of
immunity in persons treated during the incubation period.

During the past 10 years numerous investigations
have demonstrated the antiviral action of aman-
tadine (1-adamantanamine hydrochloride), a syn-
thetic substance of symmetrical structure which is
not broken up by metabolic processes in the body.
The action of this compound has been tested in
tissue cultures, chicken embryos and mice (Davies
et al., 1964; Hoffmann et al., 1965); its absorption,
distribution and excretion have been studied in
animals and in man (Bleidner et al., 1965); and its
preventive and curative effects have been investi-
gated both in experimental and in natural virus
infections (Wood, 1965; Wendel et al., 1966;
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Quilligan et al., 1966; Jackson et al., 1967; Finklea
et al., 1967; Togo et al., 1968; McGahen & Hoff-
man, 1968). Some investigations have been carried
out concerning variations in its efficiency, as related
to the infecting virus strain (Schild & Sutton, 1965),
and concerning the influence exerted by its adminis-
tration on the production of specific antibodies
(Davies et al., 1966). Amantadine has been found
to exert no virucidal action but to prevent penetra-
tion into susceptible cells by types A and C influenza
viruses, some parainfluenza viruses (Davies et al.,
1964; Togo et al., 1968; Schild & Sutton, 1965),
rubella virus and syncytial respiratory virus (Finklea
et al., 1967). Other viruses, including type B influ-
enza virus, do not appear to be influenced by the
drug (Schild & Sutton, 1965; Jackson et al., 1967).
In field trials the incidence rate of overt influenza
as well as the serological conversion rate in subjects
treated with amantadine (both adults and children)
were found to be much lower than in controls
(Wood, 1965; Quilligan et al., 1966; Jackson et al.,
1967; Finklea et al., 1967). Similar results were
obtained in volunteers experimentally infected with
influenza virus (Wendel et al., 1966; Quilligan et al.,
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1966; Togo et al., 1968). Secondary toxic effects
were insignificant with the doses used for prophy-
lactic purposes (Quilligan et al., 1966; Finklea
et al., 1967; Togo et al., 1968).
A2 influenza viruses, including all strains isolated

over the period 1957-67, have proved particularly
susceptible to the action of amantadine. However,
variations were recorded in the susceptibility of
various strains (Wood, 1965; Schild & Sutton, 1965),
and when the new A2/Hong Kong virus appeared
in 1968 no definite prediction could be made regard-
ing the efficiency of amantadine in controlling the
spread of influenza caused by it. The investigation
reported here was carried out with a view to obtain-
ing some information in this respect.

MATERIAL AND METHODS

In Romania the first epidemic caused by influenza
virus A2/Hong Kong/68 occurred during the period
February-April 1969. The epidemic set in insidi-
ously and spread slowly. In Brasov no cases were
notified before the beginning of March, and this
town was therefore selected for a trial of amantadine.
Amantadine was supplied by the Ministry of

Health, in tablets prepared by the National Institute
for Drug Testing and Pharmaceutical Research;
each tablet contained 0.1 g of the substance and
was marked with the letter C. Tablets wholly similar
in appearance save that they bore the letter R and
did not contain amantadine were prepared by the
same Institute and used as placebo. The trial was
carried out on a double-blind basis, the significance
of the letters C and R being unknown to the sub-
jects who administered or ingested the tablets.

Four local groups of subjects were studied from
(1) Stejaris tuberculosis preventorium, (2) the Bra-
detul tuberculosis preventorium, (3) the emergency
treatment and blood-transfusion centre, and (4) the
Public Health Inspectorate (PHI), Bra,ov.
Blood samples were collected before the adminis-

tration of amantadine from 298 subjects between 3
and 50 years of age. Haemagglutination-inhibition
titres against the A2/Hong Kong/68 virus were found
not to exceed 1: 14 in 192 sera. The 192 donors of
these sera were distributed at random in 2 groups,
and 99 subjects forming one group were given aman-
tadine, while 93 subjects forming the other group
were given the placebo. In addition, 23 subjects
from whom blood was not collected before treatment
were also included in the study; 13 of these were
given amantadine and 10 the placebo. Thus, aman-

tadine was administered to a total of 112 subjects
and the placebo to 103 subjects (Table 1).
Treatment was started on 24 March and discon-

tinued on 12 April 1969 (20 days). Two tablets were
administered daily, one in the morning and one in

TABLE 1

DISTRIBUTION OF SUBJECTS BY TREATMENT
AND LOCAL GROUPS

Local groups Amantadine Pl

StejAri$ preventorium 43 a

BrAdetul preventorium 28

Emergency-treatment centre 16

Public Health Inspectorate,
Bra$ov 25 b

Total 112

acebo

43 a

29

12

19

103

a Pretreatment antibody titres unknown in 10 subjects.
b Pretreatment antibody titres unknown in 3 subjects.

the evening. In groups 1 and 2 the treatment was
applied under medical supervision; in groups 3
and 4 the tablets were handed over to the subjects
with adequate instructions for their use.

Immediately after the end of the treatment blood
samples were again collected and antibody titres
determined (this was not possible in all cases;
cf. Tables 1 and 2). Fourfold or greater titre increases
were considered as significant.
The statistical significance of the results was

tested by the X2 test (with Yates' correction) or by
Fisher's exact test.

RESULTS

No significant side-effects were reported.
In the group given amantadine, 2 cases of influ-

enza were diagnosed by clinical examination during
the period of administration of the drug. No sero-
logical data were available for one of these cases;
for the other the diagnosis was doubtful, and the
antibody titre showed no significant increase. In
another 8 subjects a significant increase in A2/Hong
Kong antihaemagglutinins was recorded without
any associated sign of disease. No case of influenza
showing both clinical symptoms and serological
changes occurred in this group.

In the control group (placebo), 19 subjects dis-
played clinical symptoms of influenza. In 13 of
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TABLE 2

CLINICAL AND SEROLOGICAL FINDINGS, RELATED TO TREATMENT AND LOCAL GROUPS

Local group

StejAriq preventorium

Bridetul preventorium

Emergency-treatment
centre

PHI, BraSov

All 4 groups combined

Clinical symptoms present

Antibody increase

Present Absent test d

0
7

0

5

0

0

13

13

0

1 a

1 b

0

0

5

52

3 6

Total

5

2 (1.8 %)

20 (19.4 %)

22 (10 %)

Antibody increase
PreentAbIenteseI

Present |Absent| Ntese

6

2

0

0

27

23

26

23

15

11

_I_

8 68

2 57
1

10 125

10

10

- 27

- 23

_ 16

- 11

24 24

14 14

34 110 (98.2 %)

24 83 (80.6 %)

58 193(90%)

a Catarrhal symptoms and diarrhoea.
b Diarrhoea with bloody stools.

these the diagnosis was confirmed by serological
tests (increased antibody titres), in 1 no significant
increase in antibody titre was recorded, and for
5 subjects no serological data were available. In
1 additional case an initial diagnosis of influenza
seemed questionable, and no significant increase in
antibody titre was demonstrable. In 2 control sub-
jects antibody titres increased significantly with no

clinical evidence of disease.
Clinical and serological findings in the groups 1,

2, 3 and 4 and total incidence rates are shown in
Table 2.
The numbers of cases of cl nical influenza in the

treated and in the untreated group are compared in
Table 3. The one doubtful case in the amantadine-
treated group has been included in this table, while
the case with a questionable diagnosis in the placebo
group has been omitted. The difference between the
groups is highly significant (P <0.001).

Table 4 shows the numbers of cases of serologically
confirmed influenza; again, the difference between
the treated and the untreated groups is highly
significant (P= 0.0002).

In Table 5 clinical and serological findings are

pooled, and the comparison between the two groups
is based on the numbers of cases displaying any
evidence of influenza infection (clinical symptoms,
increased antibody titres, or both). The 2 clinically
doubtful cases with no increase in antibody titres
have not been included in this table. The difference
is still statistically significant (P<0.05) but much
less so than in the preceding comparisons.

DISCUSSION

The incidence rate for " clinical influenza " (irre-
spective of serological findings) in the amantadine-
treated group is considerably lower than in the
control group (Tables 2 and 3), and this decrease
in incidence is greater than those recorded by Wood
(1965), Wendel et al. (1966), Jackson et al. (1967)
and others. Admittedly a diagnosis of influenza on
clinical grounds alone is uncertain, although it may
be accepted with somewhat more confidence during
an epidemic of the disease-as in the present instance.
However, the difference between the amantadine and

No clinical symptoms

Total
Total

43

43

28

29

16

12

25

19

112

103

215

1-
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TABLE 3

CLINICAL INFLUENZA, IRRESPECTIVE OF SEROLOGICAL
FINDINGS

Treatment Clinical influenza
group Present Absent Total

Amantadine 2a 110 112

Placebo 89b 83 102

Total 21 193 214

x2 = 15.26; Degree of freedom = 1; P < 0.001

a 1 doubtful case included.
b 1 doubtful case excluded.

TABLE 4

SEROLOGICALLY CONFIRMED INFLUENZA, OMITTING
CASES WITH NEITHER CLINICAL SYMPTOMS NOR

SEROLOGICAL CHANGES

Serologically confirmed
Treatment influenza

group ___________________ I ,Totalgroup
Present Absent

Amantadine 0 68 68

Placebo 13 57 70

Total 13 125 138

Fisher's exact test (2-tail): P = 0.002

the placebo groups is, if anything, even more striking
when only serologically confirmed influenza cases
are considered (Table 4). It may therefore safely
be inferred that amantadine was highly efficient in
preventing influenza caused by the A2/Hong Kong
virus, just as it prevents disease caused by other
A2 strains.

It is interesting to note that in the amantadine-
treated group the incidence of cases in which sig-

TABLE 5

POOLED CLINICAL AND SEROLOGICAL FINDINGS

Clinical symptoms
Treatment and/or antibody increase Total
group -___________

Present Absent

Amantadine ga 68 77

Placebo 21 a 57 78

Total 30 125 155

x2= 4.83; Degree of freedom= 1; 0.025< P <0.05

a 1 clinically doubtful case with no antibody increase
excluded.

nificant antibody titre increases occurred in the
absence of any clinical sign of disease was markedly
higher (about 4-fold) than the incidence of similar
cases in the control group. This relationship, which
is the reverse of that obtaining between cases of overt
disease, accounts for the comparatively small, though
still significant, x2 value found for the comparison
in Table 5. Obviously, the pooling of the positive
clinical or serological findings caused differences in
opposite directions partly to cancel out.
The comparatively frequent association between

absence of disease and increased antibody titre in
the amantadine-treated group was not statistically
significant but it may be considered suggestive.
Amantadine administration was initiated some time
after the onset of the epidemic, and it seems likely
that a number of subjects were treated after they
had already been infected, i.e., during the incubation
period. Under these circumstances the findings under
discussion might be an indication that in some
instances amantadine prevented development of clin-
ical disease without interfering with the development
of immunity. Obviously, further investigations in
this respect are desirable.

SUM1

ADMINISTRATION D'AMANTADINE POUR LA PREVENTION DE LA GRIPPE DE HONG KONG

L'epidemie de grippe causee par le virus A2/Hong
Kong/68 qui a atteint la ville de Brasov (Roumanie) en
mars 1969 a fourni l'occasion d'etudier I'action pro-
phylactique de l'amantadine.

Les investigations, menees selon la methode du double
anonymat, ont porte sur un total de 215 habitants ages de

3 a 50 ans: 112 d'entre eux ont recu 100 mg d'amantadine
deux fois par jour pendant 20 jours, et 103 des doses
identiques d'un placebo. L'efficacite prophylactique de
l'amantadine a fait l'objet d'une evaluation a la fois
clinique et serologique. Les cas de grippe ont ete diagnos-
tiques suivant les criteres habituels et on a preleve chez
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151 des participants a 1'essai (77 traites par I'amantadine
et 74 temoins) des serums couples avant et apres le trai-
tement. Une hausse de quatre fois ou davantage des
titres d'anticorps, a 1'epreuve d'inhibition de l'hemagglu-
tination, a ete consideree comme confirmant l'infection
grippale.
En cours de traitement, 2 des 112 sujets recevant de

I'amantadine ont presente des sympt6mes cliniques de
grippe (diagnostic douteux dans 1 cas); 20 cas (dont 1
douteux) ont ete observes chez les 103 sujets temoins.
Aucun cas de grippe confirm6e a la fois cliniquement et
serologiquement n'est survenu dans le groupe des sujets
traites par I'amantadine, alors qu'il y en a eu 13 parmi
les sujets temoins. Ces differences sont statistiquement tres

significatives et les auteurs considerent que l'amantadine
a permis de prevenir tres efficacement les manifestations
cliniques de la grippe due au virus A2/Hong Kong. Le
produit n'a entrain^ aucun effet secondaire facheux.

Dans le groupe traite par I'amantadine, la proportion
des sujets presentant une hausse des titres d'anticorps
sans atteinte clinique decelable a ete environ quatre fois
plus elev&e que dans le groupe temoin. Cette observation
suggere que dans certains cas (et notamment lorsqu'elle
est donnee pendant la periode d'incubation de la maladie)
l'amantadine previent l'apparition des sympt6mes cli-
niques sans nuire a la production des anticorps et a
l'acquisition de l'immunite.
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