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A b s t r a c t  A multicenter, double-blind, placebo-controlled 
study was conducted to investigate the efficacy of an im- 
munostimulant, Ribomunyl, in the prevention of recur- 
rences of  infectious rhinitis in adults. This trial involved 
327 patients (168 Ribomunyl treated and 159 placebo 
cases) with an average of 4.3 + 1.8 rhinitis episodes per 
patient recorded during the year preceding the study. The 
main criterion of efficacy was the cumulative number of 
recurrences of infectious rhinitis during a 6-month follow- 
up period, as analyzed by standard tests. An additional 
analysis of relative risk of recurrences used multivariate 
failure for time data. Ribomunyl was effective throughout 
the study period, starting from the first month of treat- 
ment: a mean of 1.0 + 1.1 recurrences was recorded in the 
Ribomunyl group as compared to 1.5 + 1.4 recurrences in 
the placebo group; this indicated one-third fewer infec- 
tions (P = 0.001). The protective effect of  Ribomunyl on 
the relative risk for recurrences was estimated to be 0.58 
by multivariate analysis (95% CI: 0.43-0.78, P = 0.0001). 
Analysis of secondary criteria also favored Ribomunyl: 
38.5% less antibiotic courses per patient (0.8 + 1.3 vs 1.3 
+ 1.6; P = 0.002) and the number of days with antibiotics 
(5.6 + 9.3 vs 9.1 + 12.1; P = 0.002). 
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Introduction 

The airways are the main gateway to environmental 
pathogens. The mucous membrane carpeting them is a 
natural barrier equipped with highly efficient biochemi- 
cal, mechanical and immunological defence systems. The 
immune defences of the nasal cavities are part of the mu- 
cosal associated lymphoid tissue (MALT), which com- 
prises in particular Waldeyer 's  ring as an effector and in- 
formative system. Secretory IgA is the main humoral ef- 
fector. Both systems appear to play a fundamental role in 
providing host protection [ 10]. 

I f  tissue defences become ineffective [2] inflammation 
and infection result, as typified by rhinitis or rhinopharyn- 
gitis. Persistence of infection can be complicated by si- 
nusitis, otitis, laryngitis and bronchitis. Although viruses 
are usually the primary cause of pathology, superinfec- 
tions with bacteria are frequent [7]. Although the usual 
expression of rhinitis can be mild, its recurrent nature may 
make it disabilitating and generate therapeutic difficulties 
[5]. The frequency of these recurrences may also be in- 
dicative of inadequate immune protection, suggesting that 
immunostimulant treatment might be effective in reduc- 
ing the frequency of these recurrences. 

Ribomunyl holds a unique position as an immunostim- 
ulant class because of its original composition and, there- 
fore, its mode of action. Ribomunyl is made up of riboso- 
mal fractions of Klebsiella pneumoniae, Streptococcus 
pneurnoniae, Streptococcus pyogenes and Haemophilus 
influenzae, and membrane fractions of Klebsiella pneu- 
moniae. The vaccinating properties of ribosomes were 
first described for Mycobacterium tuberculosis ribosomes 
[18]. Since then, a number of studies have confirmed the 
properties of these fractions [8, 11]. Animal studies and 
clinical trials have confirmed its protective function 
against experimental or natural infections [3]. 

It is now known that Ribomunyl induces the produc- 
tion of humoral and secretory specific antibodies [4, 19]. 
This has been associated with non-specific immunostimu- 
lant properties due to the membrane fractions of non-en- 
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capsu l a t ed  K. pneumoniae. In  add i t ion  to p o l y c l o n a l  s t im-  
u la t ion  o f  B - l y m p h o c y t e s  [6], it ac t iva tes  p o l y m o r p h o n u -  

c lea r  ce l ls  [14] as w e l l  as m a c r o p h a g e s  t h rough  p h a g o c y -  

tosis  and the  p r o d u c t i o n  o f  c y t o k i n e s  [9, 12, 15] and s t im-  
ula tes  na tura l  k i l l e r  ce l l s  [1]. R i b o m u n y l  can  the re fo re  be  
c o n s i d e r e d  to b e h a v e  bo th  l ike  an  o ra l ly  e f f e c t i v e  nano-  
pa r t i cu la r  v a c c i n e  and an i m m u n o  s t imu lan t  that  p r o v i d e s  
p ro t ec t i on  aga ins t  bac te r i a l  and v i ra l  in fec t ions ,  s t imula t -  
ing  the  m u c o s a l  i m m u n e  s y s t e m  [13]. It  was  thus o f  inter-  
est  to us to test  w h e t h e r  this s t imu la t ion  in i m m u n o c l i n i -  
cal  s tudies  c o u l d  l ead  to a c l in ica l  e f f i c acy  in p r e v e n t i n g  
recur ren t  nasa l  i n fec t ions  in adults ,  as p r e v i o u s l y  d e m o n -  
s t ra ted in ch i ld ren  [16]. 

Materials and methods 

A prospective, double-blind, randomized placebo-controlled study 
was carried out involving 50 French ENT specialists in private 
practice and 2 affiliated ENT Belgian investigators. The protocol 
was approved by French and Belgium ethics committees, and all 
patients gave written informed consent. The study was conducted 
in agreement with good clinical practice. 

Patients 

During the 2-month period from 7 September to 4 November 
1994, 328 adults (ages 18-82 years old) were recruited to allow an 
identical follow-up during the autumn-winter season when infec- 
tious rhinitis was expected to occur. Each had to have at least three 
episodes of infectious rhinitis (or rhinopharyngitis or rhinosinusi- 
tis) during the preceding year. Patients with seasonal allergic or 
toxic rhinitis, or patients with nasal disorders likely to be cured 
surgically were excluded. 

One patient immediately defaulted after inclusion, allowing 
statistical analysis to be performed on 327 patients, 137 men and 
190 women. Of this group, 168 were randomly assigned to Ribo- 
munyl and 159 to placebo. Baseline characteristics of all patients 
indicated that the Ribomunyl group had an average of 4.4 + 1.9 
episodes of infectious rhinitis per patient while that in the placebo 
group was 4.3 + 1.7, as recorded in patient files during the year 
preceding the study. The underlying chronic nasal condition in the 
study population included pan-sinusitis (14.1%), perennial allergic 
rhinitis (11.3%) and vasomotor rhinitis (7.6%). All data, risk fac- 
tors and socioeconomic conditions did not show any imbalance be- 
tween groups except for age. The mean age was 39.5 years + 13.8 
for the Ribomunyl group versus 42.7 + 14.3 for the placebo group 
(P = 0.04). This difference was not considered to be clinically rel- 
evant. 

Treatment 

One tablet of Ribomunyl or placebo was taken daily in the first 
month of the study for 4 consecutive days a week for 3 weeks. In 
the 5 following months, medication was given 4 consecutive days 
a month. This schedule has been used in previous clinical trials 
[16] and is now used in several countries. Compliance was deter- 
mined by tablet counts and by using patients' diaries indicating 
days of treatment. Good compliance was defined as a minimum 
75% correct intake of medication or placebo each month for 4 
months and was greater than 90% in both groups. 
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Fig. 1 Decision tree for assessing recurrences of infectious rhinitis 

follow-up period. A decision tree was used to delineate precisely 
what episodes should be counted as recurrences of infectious rhini- 
tis (Fig. 1). The secondary criteria were the number and duration of 
courses of antibiotics prescribed for recurrences, as well as subjec- 
tive responses by each patient. These data were recorded during 
the mandatory follow-up visits at months 2, 4 and 6, or when op- 
tional visits were required. 

Statistical analysis 

The sampIe size calculation was based upon a 30% difference of 
the number of recurrences between groups, with SD = 2, c~ = 0.05, 
[3 = 0.05 and an expected 20% drop-out rate. The sample size was 
calculated for 240 patients. 

Data processing was carried out using the SAS statistical pack- 
age. The main analysis of the primary efficacy variable was per- 
formed by Pierre Fabre Research Institute, using standard 
Wilcoxon and Chi tests. An additional analysis of the cumulative 
incidence of recurrences used an extension of Cox's  model as a 
censored multivariate failure time data [17] and was performed by 
the Department of Biostatistics of H6pital St. Louis (Paris). This 
model took into account the overall observation of multiple 
episodes per patient, and the correlation between episodes within 
the same patient. A graphic representation of the cumulative inci- 
dence of recurrences used the Nelson Aalen's non-parametric esti- 
mator. 

Results 

T r e a t m e n t  e f f i c acy  

Response criteria 

The principal criterion for efficacy was the cumulative number of 
recurrences of infectious rhinitis per patient during the 6-month 

R i b o m u n y l  and p l a c e b o - t r e a t e d  pa t ien ts  w e r e  f o l l o w e d  
for  a m e a n  dura t ion  o f  172 and 173 days  + 22, respec-  
t ively.  E f f i c a c y  ana lys i s  s h o w e d  on a v e r a g e  a 1.0 + 1.1 re-  
cu r r ence  in the  R i b o m u n y l - t r e a t e d  group ,  and 1.5 + 1.4 in 
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the p lacebo  group (P = 0.001). In both groups,  more  than 
50% of  the recurrences  were associa ted  with signs of  si- 
nusit is  or pharyngi t is .  Patients t reated with  R ibomuny l  
exhib i ted  one- thi rd  fewer  recurrences  of  infect ious rhini-  
tis than those by  the p lacebo  recipients .  As  shown in Table 
1, the be tween-groups  difference became  signif icant  as 
ear ly as at the end of  the first month  of  t reatment  (P = 
0.05) and was main ta ined  throughout  the study per iod  0 
(P = 0.003 at month  3 and P = 0.001 at month  6). 1 

As  the conclus ion of  the study, the number  of  patients 2 
free of  recurrences  was 65 (38.7%) in the R ibomuny l -  3 
treated group a n d  47 (29.6%) in the p lacebo  group (P = 4 
0.08). The number  o f  patients with at least  3 infect ions 5 
was 18 (10.7%) in R ibomuny l  group and 39 (24.5%) in 6 
the p lacebo group (P = 0.001). These  results  were consis-  7 
tent with our extens ion of  Cox ' s  model ,  which  showed a 8 
protec t ive  effect  of  R ibomuny l  compared  to p lacebo,  over  Total group 
t ime (0.58; 95% CI = 0 .43-0.78;  P = 0.0001). Calcula t ion  

Table 1 Comparison of the mean cumulative number of recur- 
rences of infectious rhinitis per patient by study month 

Time Ribomunyl Placebo P value 
(month) (n = 168) (n = 159) 

Sum Mean SD Sum Mean SD 

1 16 0.1 0.3 27 0.2 0.4 0 . 0 5  a 

2 56 0.3 0.5 80 0.5 0.6 0.04 a 
3 81 0.5 0.7 122 0.8 0.8 0.003 a 
4 112 0.7 0.8 156 1.0 1.0 0.002 b 
5 142 0.8 0.9 203 1.3 1.2 0.001 u 
6 170 1.0 1.1 240 1.5 1.4 0.0016 

a Chi 2 test 
b Wilcoxon test. Tests were performed on the number of recur- 
rences as categorical data (0, 1, 2, 3, 4, 5). When the number of 
classes was less or equal to 4 classes, the Chi 2 test was used 
whereas the Wilcoxon test was used when the number of classes 
was > 4 
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Fig. 2 Cumulative incidence of recurrences of infectious rhinitis 
in Ribomunyl-treated patients (Nelson-Aalen's non-parametric es- 
timator). Addition of probabilities for a new rhinitis were condi- 
tional to the population at risk over time 

Table 2 Distribution of patients according to the number of an- 
tibiotic courses required 

Number of Treatment group Wilcoxon 
antibiotic courses test 
per patient Ribomunyl Placebo 

n % n % 

96 57.1 66 41.5 
39 23.2 42 26.4 
18 10.7 25 15.7 
8 4.8 14 8.8 
4 2.4 2 1.3 
- - .  5 3.1 
2 1.2 3 1.9 
- 0 . 6  - - 

- - 2 1.3 

168 100.0 159 100.0 

P = 0.002 

o f  the cumula t ive  inc idence  of  recurrences by  the Nelson-  
A a l e n ' s  es t imator  also showed that this pa ramete r  was 
lower  in the R ibomunyl - t r ea ted  group than in the p lacebo  
group, with an intergroup difference increas ing over  t ime 
(Fig. 2). 

The use of  antibiotics prescr ibed for managing  episodes 
of  infect ion were  analyzed  (Table 2). Both the mean  num- 
ber  of  ant ibiot ic  courses per  pat ient  (0.8 + 1.3 vs 1.3 + 
1.6; P = 0.002) and the number  of  days  with ant ibiot ics  
(5.6 + 9.3 vs 9.1 + 12.1) showed a s ignif icant  difference in 
favor  o f  the R ibomunyl - t r ea ted  group than in the p lacebo  
group. Addi t ional ly ,  pa t ien ts '  subject ive  evaluat ions  also 
favored  R ibomuny l  (P = 0.04). 

Compl ica t ions  

A l l  intercurrent  events  occurr ing during the 6-month fol- 
low-up  per iod  were documented .  The numbers  of  patients 
having discont inued t reatment  (8 on R i b o m u n y l  and 10 
with p lacebo)  were similar,  wi th  none  s topping t reatment  
due to intolerance.  The  total  and per  pat ient  numbers  of  
mi ld  adverse  events were s imilar  be tween  the two groups.  
Ser ious  adverse  events  were  recorded  in 3 pat ients  t reated 
with R i b o m u n y l  and 4 given placebo,  but  none of  these 
events  was deemed  drug-re la ted  (hospi ta l izat ions  for 
t reatment  of  epiglot t i t is ,  chronic  suppurat ive hydradeni t i s ,  
surgery for snoring or s leep apnea,  appendici t is ,  prostat ic  
hyper t rophy  and coincidenta l  t rauma. 

Discussion 

Recurrent  infect ious rhinit is  is a seasonal  d isease  that is 
c lear ly  recogn ized  in children,  but  has been  less wel l  de- 
scr ibed in adults.  Dur ing  the winter  period,  nasal  symp-  
toms wil l  p redominate :  congest ion,  sneezing and dis-  
charge.  Sinus, pharyngea l  and bronchia l  symptoms  m a y  
also be recorded,  with fever  and headache  c o m m o n l y  oc- 
curring. Many  viruses  and bacter ia l  agents can also be in- 
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vo lved  in this pa tho log ica l  process.  As  such, a number  of  
drugs have  been  prescr ibed  for  the t rea tment  of  these 
episodes ,  inc luding symptomat i c  medica t ions  (vasocon-  
str ict ing and an t i - in f l ammatory  agents)  and var ious  an- 
t ibiotics.  

In  the context  of  recurrent  infect ive upper  respi ra tory  
tract episodes,  the immunost imulant  act ivi ty of  R ibomunyl  
represents  a prevent ive  approach  that is worth  further 
evaluat ion.  Pat ient  fo l low-up  in our s tudy was based  on 
the documenta t ion  o f  all ep isodes  of  rhinitis.  Inves t igators  
were  reques ted  to comple te  the descr ip t ion  of  each clini-  
cal presenta t ion  by  record ing  any sinus-related,  pharyn-  
geal  or bronchia l  symptoms ,  and inc luding general  signs 
(such as fever  and headache) ,  as well  as by  p rov id ing  an 
accurate  descr ip t ion  o f  the rh inoscopic  appearance  of  the 
nasal  mucosa .  Our  dec is ion  tree to combine  the var ious  
aspects  of  nasal  d ischarge  and other  local  or genera l  fea- 
tures a l lowed an accurate  non-b iased  dis t inct ion be tween  
infect ious and non- infec t ious  episodes .  

The main  resul t  of  our p lacebo-con t ro l l ed  s tudy con- 
ducted over  a 6 -month  per iod  showed  that the cumula t ive  
number  of  recurrences  of  infect ious rhinit is  was signif i-  
cant ly  r educed  by  one- th i rd  in pat ients  t reated with Ribo-  
muny l  compared  with those t reated with  p lacebo.  Using  
fai lure t ime data  analysis ,  the re la t ive  r isk for having  re- 
currences  was 0.58; i.e., 42% lower  in the R ibomuny l -  
t reated group than in our p lacebo  group. 

Our  secondary  cri teria analysis  was also consis tent  
with our f inding drawn f rom our p r imary  cr i ter ion analy-  
sis, favor ing R i b o m u n y l  treatment.  In part icular ,  this in- 
c luded ant ibiot ic  usage showing  a lesser  need  in the Ribo-  
munyl - t r ea ted  group than in the p lacebo  group. These  
f indings  indicate  that R i b o m u n y l  can be an invaluable  ad- 
di t ion to the therapeut ic  measures  now avai lab le  to pre-  
vent  the recurrences  of  infect ious rhinitis.  
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