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ABSTRACT: Eighty nine patients with hypoxic chronic obstructive 
airways disease (COAD) were enrolled Into the 1 year Vectarion 
International Multlcentre Study-VIMS [1] in 4 centres, Sheffield (UK), 
and Antwerp, Liege and Namur (Belgium). At the end of the year the 
remainder were invited to continue taking placebo or alm itrine 
bismesylate (lOo-200 mg daily) in the same double blind manner for a 
further 1l months. In the almitrlne treated patients mean arterial oxy
gen tension (Pao1) at the end of the treatment period improved from 7.5 
(0.5) kPa to 8.2 (1.3) kPa (p<O.Ol) and arterial carbon dioxide tension 
(Paco

1
) fell from 6.1 (0.8) kPa to 5.8 (0.9) kPa (p<O.Ol). Forced expira

tory volume In one second (FEV
1
), forced vital capacity (FVC) and 

measurements of breathlessness were unchanged. In the placebo treated 
group changes in the above variables were not significant. Twenty nine 
patients withdrew from the almitrine group with seven deaths and six 
cases of peripheral neuropathy, and 22 patients withdrew from the pla
cebo group with six deaths and two cases of peripheral neuropathy. 
Death rates between the groups were not significantly different. In con· 
elusion, 2 yrs of almitrine treatment (lOo-200 mg daily) leads to a per
sistent slight improvement in Pao

1 
and Paco

1 
but no benefit In survival 

was demonstrated. Patients In this study had a high incidence of drug 
related side-effects. Lower dose schedules should be investigated. 
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Almitrine bismesylate is a recently developed 
respiratory agonist which increases tidal volume through 
a stimulatory action on the peripheral arterial 
chemorcceptors [2]. Almitrine improves arterial blood 
gas tensions in patients with hypoxic chronic 
obstructive airways disease (COAD) (3]. The mortality 
of these patients is strongly related to the degree of 
arterial hypoxaemia [ 4], and to date the only effective 
reduction in mortality has been achieved by increasing 
arterial oxygen tension (Pao) with long-term domi
ciliary oxygen therapy (LTOT) [5, 6]. LTOT requires 
the administration of supplemental oxygen for at least 
15 h per day. A drug such as almitrine bismesylate has 
the potential to be a cheaper and more convenient 
substitute for LTOT. 

tensions. Pao
2 

rose by approximately 1 kPa (7.5 mmHg), 
the corresponding fall in arterial carbon dioxide tension 
(PacoJ was smaller but was still significant. How long 
the effect on arterial blood gas tensions remains and 
whether treatment with almitrine has any effect on the 
mortality of hypoxic COAD is not known. 

In a recent large European multicentre study 
(Vectarion International Multicentre Study, VIMS) 701 
patients with stable hypoxaemic COAD were treated 
with either oral almitrine bismesylate, 100-200 mg daily 
or placebo [1]. After 12 months treatment, almitrine 
was found to significantly improve arterial blood gas 

Patients and methods 

Eighty nine patients (73 men and 16 women, mean 
age 62.9 (standard deviation 6.8) yrs, forced expiratory 
volume in one second (FEY) 0.86 (0.39) I, Pao

2 
7.5 (0.5) 

kPa {56.4 (5.9) mmHg} and Paco
2 

6.1 (0.8) kPa {45.7 
(6.5) mmHg)} initially enrolled into the VIMS study. 
At the end of the first year 61 patients were invited to 
continue taking almitrine or placebo in the same dou
ble-blind manner for a total of 2 years. Patients came 
from four European centres, Sheffield (UK), Antwerp, 
Liege and Namur (Belgium). The admission criteria 
are given in detail elsewhere [1] but, in brief, were a 
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clinical diagnosis of chronic bronchitis, Pao, between 
6-8.7 kPa (45-65 mmHg) whilst breathing air and 
spirometric indices of severe airways obstruction. After 
an initial one month stabilization period patients were 
treated with almitrine, 100--200 mg daily in divided doses 
depending on the initial response in Pao

2
, or placebo, in 

addition to their usual therapy. Patients were then 
reviewed every three months. 

At the end of two years the randomization code was 
opened and the results analysed. Measurements on entry 
and at the end of the treatment period were compared 
between and within groups using paired or unpaired 
Student's t-test. 

Table 1. - Details of the 89 patients entered into the 
study with comparison of almitrine and placebo treated 
groups 

Total 
n=89 

Almitrine Placebo p value 
n=43 n=46 

Sex M/F 73/16 38/5 35/11 
Age yrs 62.9 (6.8) 62.6 (7.8) 63.2 (5.6) NS 
Pao

2 
kPa 7.5 (0.5) 7.5 (0.5) 7.5 (0.8) NS 

mmHg 56.4 (5.9) 56.1 (5.7) 56.7 (6.1) NS 
Pac~ kPa 6.1 (0.8) 6.1 (0.8) 6.1 (0.9) NS 
mm g 45.7 (6.5) 45.7 (6.3) 45.6 (6.9) NS 
FEVI/ 0.86 (0.39) 0.86 (0.41) 0.85 (0.37) NS 
FVC 1 2.48 (0.83) 2.50 (0.80) 2.48 (0.86) NS 

Means and standard deviations. Pao
2 

and Paco
2

: arterial 0
2 

and C0
1 

tensions, respectively; FEV1: forced expiratory 
volume m one second; FVC: forced vital capacity; NS: non
significant. 

Table 2. - Drug related side-effects 

Groups Side-effects <T6 T6-Tl2 Tl2-T24 

Almitrine Gastrointestinal 4 
Respiratory 3 1 
Parasthesiae 3 3 

Placebo Gastrointestinal 1 1 
Respiratory 1 
Parasthesiae 1 

T: time in months 

Results 

Forty three patients treated with almitrine were iden
tical on entry into the study with 46 patients treated 
with placebo. Details are given in table 1. Fourteen 
patients were receiving LTOT, six in the almitrine group 
and eight in the placebo group. 

Twenty nine patients withdrew from the almitrine 
treated group during the study, 21 during the first year 
and eight during the second, with seven deaths and six 
cases of clinical peripheral neuropathy. Twenty two 
patients withdrew from the placebo group, eight during 
the first year and 14 during the second, with six deaths 
and two cases of peripheral neuropath y. T he timing of 
withdrawals for drug related side-effects are summa
rized in table 2. 

Survival 
% 
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Fig. 1. -The survival curves for both placebo and almitdne treated 
groups as a percentage of those entering the study. The survival 
curve Cor COAD patients treated with IPPB (from reference (7)) is 
also superimposed. The survival curves were calculated using the 
product-limit method and equality of the curves tested using the 
generalized Savage (Mantel-Cox) method. Placebo: Q · · · ·O ; 
almitrine (.---.): IPPB trial (· • · · ). COAD: chronic obstructive 
airways disease; tPPB: inte rmittent positive pressure breallling. 

Table 3. - Comparison of physiological measurements on entry and and at the end of 
treatment 

Almitrine Placebo 

To T,.d p value To T •• d p value 

Pao2 kPa 7.5 (0.5) 8.2 (1.3) <0.001 7.5 (0.8) 7.5 (1.3) NS 
mmHg 56.1 (5.7) 61.7 (9.5) 56.7 (6.1) 56.8 (9.6) NS 

Paco
2 

kPa 6.1 (0.8) 5.8 (0.9) <0.001 6.1 (0.9) 6.3 (0.9) NS 
mmHg 45.7 (6.3) 43.8 (6.8) 45.6 (6.9) 47.0 (7.9) NS 

FE VI 1 0.86 (0.41) 0.83 (0.36) NS 0.85 (0.37) 0.83 (0.41) NS 
RBC xl012.p 5.2 (0.6) 4.8 (0.5) <0.001 5.1 (0.6) 5.23 (0.6) NS 

Means and standard deviations. T
0

: entry; T od: end of treatment period; Pao2 and Paco2: arterial 
0 2 and C02 tensions, respectively; FEV1: forced expiratory volume in one second; RBC: red 
blood cell count. 
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Details of changes in arterial blood gas tensions 
during the study period are given in table 3. Tend is the 
point at which the patient withdrew from the study, for 
whatever reason. Almitrine treatment was associated 
with a slight but significant increase in Pao

2 
and a fall 

in Paco
2

• Almitrine treatment did not alter FEV
1
, forced 

vital capacity (FVC) or degree of breathlessness as 
measured on a visual analogue scale. Red cell count 
(RBC) fell during treatment. In the placebo group there 
were no significant changes observed in any of the above 
mentioned variables. At 12 mths the mean plasma 
almitrine level was 584 (417) ng·ml·1 (n=22), almost 
double optimum therapeutic levels. 

Twelve patients taking almitrine and twenty one in 
the placebo group were followed for the full twenty 
four months. The Pao

2 
of this active group increased 

from 7.6 (0.5) kPa {57 (3.6) mmHg} to 8.7 (1.1) kPa 
{65 (8.0) mmHg}. The Paco fell from 5.9 (0.7) kPa 
{45 (5.2) mmHg} to 5.6 (0.9) kPa {42 (6.8) mmHg}. In 
the placebo group there was no significant difference in 
the starting point for blood gases and no significant 
change in Pao

2
• During the twenty four month period 

Paco2 rose to 6.1 (0.8) kPa { 46 (6:2) mmHg}. 
The survival curves for the two groups are shown in 

figure 1. The death rates between the groups were not 
significantly different. 

Discussion 

The results of this study are broadly similar to the 
result of the VIMS study. The improvement in Pao

2
and 

reduction in the degree of secondary polycythaemia seen 
in hypoxic COAD patients after one year of treatment 
with almitrine are still apparent after two years. As seen 
in the VIMS study there was a high incidence of drug 
related side-effects and withdrawals from the study. This 
is almost certainly due to excessive drug dosage. Further 
studies of lower doses of almitrine and an intermittent 
schedule of administration are currently underway. The 
finding of a reversible peripheral neuropathy with 
almitrine treatment has prompted interest in the effect 
of chronic hypoxia on peripheral nerve function [8). 

No difference in survival between the placebo and 
almitrine treated groups in this study was seen. Survival 
after two years was 82% in the patients taking almitrine 
and 86% in the placebo group. The survival of the 
patients in this study after two years was better than 
that observed in the groups treated during both the 
Nocturnal Oxygen Therapy Trial (NOTT) and Medical 
Research Council (MRC) LTOT trials, where the rates 
were 78% and 77%, respectively ( 4, 5). Patients in our 
study were less hypoxaemic and not all were hypercap
nic or had .experienced episodes of peripheral oedema. 
The survival curve for the placebo group almost exactly 
parallels that observed in the large American multicentre 
trial of intermittent positive pressure breathing (IPPB) 
in patients with chronic obstructive airways disease (7) 
(fig. 1). The mean Pao

2 
of patients in the IPPB study 

was 9.4 kPa and comparing patients survival in the two 
studies would imply that moderate arterial hypoxaemia, 
of around 7-8 kPa, is not necessarily associated with 

any increase in mortality or an adverse prognosis. 
In conclusion, this study has shown that two years of 

treatment with oral almitrine bismesylate leads to a 
persistent improvement of Pao2 and Paco

2 
in patients 

with hypoxic COAD. The dose of 100-200 mg daily, is 
associated with a high incidence of side-effects and 
withdrawals and seems far too high. No benefit in 
survival was observed. Further studies are needed to 
examine the effects of lower dose almitrine therapy and 
of almitrine with LTOT in COAD patients with more 
severe degrees of arterial hypoxaemia. 
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Traitement de deux ans en patients atteints de 
bronchopneumopathie chronique obstructive avec hypoxemie. 
P.A. Bardsley, P. Howard, W. DeBacker, P. Vermeire, M. 
Mairesse, C. Lendent, M. Radermecker, T. Bury, J. Ansquer. 
RESUME: 89 patients atteints de bronchopneumopathie 
chronique obstructive avec hypoxemie furent inclus dans une 
etude multicentrique internationale du VectarionR (quatre 
centres: Sheffiled, Antwerp, Liege, Namur) devant durer un 
an. Les patients ayant termine cette premiere partie furent 
invites a poursuivre le traitement selon le meme schema en 
double insu pendant une annee supplementaire (placebo vs 
100-200 mg Vectarion~). Chez les malades recevant le 
traitement actif la Pao

2 
a augmente de 7,5 (0,5) a 8,2 {1,3) 

kPa (p<O.Ol) et la Paco
2 

a diminue de 6,1 {0,8) A 5,8 {0,9) 
kPa (p<0.01). Dans le groupe placebo ces variables dont 
restees inchanges. Il n'ya pas de modification du VEMS, de 
la capacite vitale forcee et des indices de dyspnee. 29 pa
tients ont interrompu le traitement act if (avec 7 dec~s et 6 cas 
de polyneurites) tandis que le placebo a ete interrompu chez 
22 patients (6 deces, 2 polyneurites). La mortalite etait 
similaire dans les 2 groupes. En conclusion un traitement de 
deux ans au Vectarion~, la dose quotidienne de 100 a 200 
mg arrive une amelioration persistante de Pao

1 
et de Paco

2 
sans modification de la survie et avec un taux eleve d'effets 
secondaires. Des schemas th~rapeutiques a doses moindres 
devraient etre evalues. 
Eur Respir J., 1991, 4, 308-310. 


