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CLINICAL REVIEW 

Treatment of Acute Bronchitis in Adults Without 
Underlying Lung Disease 
Donald N. MacKay, MD 

OBJECTIVE: To d e t e r m i n e  w h e t h e r  a n t i b i o t i c  a n d  b r o n c h o d i -  

l a t o r  t r e a t m e n t  o f  a c u t e  b r o n c h i t i s  in  p a t i e n t s  w i t h o u t  l u n g  

d i s e a s e  i s  e f f i c a c i o u s .  

DESIGN: A MEDLINE s e a r c h  o f  t h e  l i t e r a t u r e  f r o m  1 9 6 6  to  

1 9 9 5  w a s  d o n e ,  u s i n g  "Bronch i t i s"  as  t h e  k e y  word .  Papers  

a d d r e s s i n g  a c u t e  b r o n c h i t i s  in  a d u l t s  w e r e  u s e d  as  w e l l  as  

s e v e r a l  c i t a t i o n s  e m p h a s i z i n g  p e d i a t r i c  i n f e c t i o n s .  A m a n u a l  

s e a r c h  o f  p a p e r s  a d d r e s s i n g  t h e  m i c r o o r g a n i s m s  c a u s i n g  

a c u t e  b r o n c h i t i s  w a s  a l so  d o n e .  Data  w e r e  e x t r a c t e d  m a n u -  

a l ly  f r o m  r e l e v a n t  p u b l i c a t i o n s .  

SETTING: All  p u b l i s h e d  r e p o r t s  w e r e  r e v i e w e d .  P a p e r s  d e a l i n g  

w i t h  e x a c e r b a t i o n s  o f  c h r o n i c  b r o n c h i t i s  w e r e  e x c l u d e d  in  

t h i s  r ev i ew .  

RESULTS: A l t h o u g h  a c u t e  b r o n c h i t i s  h a s  m u l t i p l e  c a u s e s ,  t h e  

large  m a j o r i t y  o f  c a s e s  are  o f  v ira l  e t i o l o g y .  Mycop lasma  
pneumoniae ,  C h l a m y d i a  pneumoniae ,  a n d  Borde te l la  per tus -  
s i s  are t h e  o n l y  b a c t e r i a  i d e n t i f i e d  as  c o n t r i b u t i n g  to  t h e  

c a u s e  o f  a c u t e  b r o n c h i t i s  in  o t h e r w i s e  h e a l t h y  adu l t s .  N ine  

double -b l ind ,  p l a c e b o - c o n t r o l l e d  t r ia l s  w e r e  r e v i e w e d .  F o u r  

s t u d i e s  s h o w e d  n o  a d v a n t a g e  for  d o x y c y c l i n e  a n d  o n e  s t u d y  

s h o w e d  n o  a d v a n t a g e  for  e r y t h r o m y c i n .  O n e  s t u d y  u s i n g  

e r y t h r o m y c i n  a n d  o n e  s t u d y  u s i n g  t r i m e t h o p r i m  a n d  sul -  

f a m e t h o x a z o l e  s h o w e d  t h a t  t h e s e  a n t i b i o t i c s  w e r e  s l i g h t l y  

b e t t e r  t h a n  p lacebo .  T w o  o t h e r  s t u d i e s  s h o w e d  a n  i m p r e s s i v e  

s u p e r i o r i t y  for  l iqu id  or  i n h a l e d  a l b u t e r o l  w h e n  c o m p a r e d  

wi th  e r y t h r o m y c i n .  

CONCLUSIONS: M o s t  s t u d i e s  s h o w e d  n o  s i g n i f i c a n t  d i f f e r e n c e  

b e t w e e n  drug  a n d  p lacebo ,  a n d  t h e  t w o  s t u d i e s  t h a t  d id  

s h o w e d  o n l y  s m a l l  c l i n i c a l  d i f f e r e n c e s .  A l b u t e r o l  h a d  a n  i m -  

p r e s s i v e  a d v a n t a g e  o v e r  e r y t h r o m y c i n .  A n t i b i o t i c s  s h o u l d  

n o t  be  u s e d  in  t h e  t r e a t m e n t  o f  a c u t e  b r o n c h i t i s  in  h e a l t h y  

p e r s o n s  u n l e s s  c o n v i n c i n g  e v i d e n c e  o f  a b a c t e r i a l  i n f e c t i o n  i s  

p r e s e n t .  

KEY WORDS: a c u t e  b r o n c h i t i s ,  b r o n c h i t i s ;  b r o n c h i t i s  t rea t -  

m e n t .  

J GEN INTERN MED 1996;  1 1 : 5 5 7 - 5 6 2 .  

A cu t e  b r o n c h i t i s  is o n e  of t h e  m o r e  c o m m o n  cond i -  

t i o n s  s e e n  i n  a m b u l a t o r y  m e d i c i n e .  In  t h e  1 9 7 0 s  a 

s u r v e y  of a n  e m e r g e n c y  d e p a r t m e n t  in  M a d i s o n ,  W i s c o n -  

s in ,  i n c l u d i n g  al l  four  s e a s o n s ,  s h o w e d  t h a t  b r o n c h i t i s ,  

dough ,  a n d  l a r y n g i t i s  a c c o u n t e d  for  12% of visi ts1;  a n d  in  
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a 1976  s u r v e y  of  f ami ly  p r a c t i t i o n e r s ,  a c u t e  b r o n c h i t i s  

w a s  t h e  f if th m o s t  c o m m o n  c a u s e  of office v is i t s .  2 T h e  Na- 

t i o n a l  C e n t e r  for  H e a l t h  S t a t i s t i c s  f o u n d  t h a t  in  1 9 8 9  

b r o n c h i t i s  ( u n f o r t u n a t e l y ,  n o t  spec i f ied  a s  a c u t e  or  

ch ron ic )  w a s  t h e  s e v e n t h  m o s t  c o m m o n  d i a g n o s i s  for of- 

fice v i s i t s  to  i n t e r n i s t s  a n d  g e n e r a l  a n d  fami ly  p r a c t i -  

t i one r s ,  a c c o u n t i n g  for  2 .2% of all  v i s i t s  to i n t e r n i s t s  a n d  

2 .3% of all  v i s i t s  to g e n e r a l  a n d  f ami ly  p r a c t i t i o n e r s ,  a T h i s  

r ev iew s u m m a r i z e s  w h a t  is k n o w n  a b o u t  t h e  et iology a n d  

c l in ica l  m a n a g e m e n t  of a c u t e  b r o n c h i t i s ,  a n d  t h e n  fo- 

c u s e s  o n  t h e  t r e a t m e n t  of  a c u t e  b r o n c h i t i s  in  a d u l t s  w i th -  

o u t  u n d e r l y i n g  c h r o n i c  l u n g  d i s e a s e .  D a t a  r e g a r d i n g  t h e  

eff icacy of spec i f ic  t r e a t m e n t s  for p a t i e n t s  w i t h  a c u t e  

b r o n c h i t i s  a re  p r e s e n t e d .  

METHODS 

A MEDLINE s e a r c h  of t h e  E n g l i s h  l a n g u a g e  l i t e r a t u r e  

f rom 1966  to 1995  w a s  done ,  u s i n g  " B r o n c h i t i s "  a s  t h e  

key  word .  A few m o r e  s o u r c e s  we re  f o u n d  in  t h e  b ib l i og ra -  

p h i e s  of o t h e r  p a p e r s .  Nine  d o u b l e - b l i n d  s t u d i e s  u s i n g  

a n t i b i o t i c s  v e r s u s  p l a c e b o  or  a l b u t e r o l  in  t h e  t r e a t m e n t  of 

a c u t e  b r o n c h i t i s  w e r e  a n a l y z e d  a n d  d e s c r i b e d .  All n i n e  

s t u d i e s  u s e d  c o u g h  w i t h  s p u t u m  (severa l  u s e d  p u r u l e n t  

s p u t u m )  as  t h e  m a j o r  e n t r y  c r i t e r ion .  R e p o r t s  a d d r e s s i n g  

c h r o n i c  b r o n c h i t i s  w e r e  exc luded ,  a l t h o u g h  seve ra l  of t h e  

n i n e  s t u d i e s  i n c l u d e d  s m o k e r s .  A l t h o u g h  all  t h e  s t u d i e s  

s t a t e d  t h a t  c h r o n i c  o b s t r u c t i v e  p u l m o n a r y  d i s e a s e  (COPD) 

w a s  a n  e x c l u s i o n  c r i t e r i a ,  c h e s t  x - r a y s  were  u s e d  in  on ly  

t h r e e  s t u d i e s  to exc lude  u n d e r l y i n g  l u n g  d i sease ,  4-6 a n d  

two s t u d i e s  u s e d  c h e s t  x - r a y s  on ly  if fever  or  s i g n s  of con-  

s o l i d a t i o n  we re  p r e s e n t ,  or  "a t  t h e  d i s c r e t i o n  of t h e  pr i -  

m a r y  p rov ider .  ''7,s P u l m o n a r y  f u n c t i o n  t e s t s  we re  n o t  p re -  

s e n t e d  in  a n y  of  t h e  s t u d i e s  in  t h i s  review. 

Reviews  d e s c r i b i n g  t h e  ep idemio logy  a n d  c l in ical  

c o u r s e  of v i ra l  a n d  m y c o p l a s m a ,  c h l a m y d i a ,  a n d  b o r d e -  

te l la  p e r t u s s i s  r e s p i r a t o r y  i n f e c t i o n s  were  u t i l ized  to de te r -  

m i n e  if m~ et iologic d i a g n o s i s  c o u l d  b e  s u s p e c t e d  w h e n  t h e  

p a t i e n t  w a s  f i rs t  s een .  As  m o s t  of t h e  t r e a t m e n t  s t u d i e s  

h a d  re la t ive ly  few p a t i e n t s ,  a n d  o u t c o m e  m e a s u r e s  dif- 

fered b e t w e e n  s t u d i e s ,  a m e t a - a n a l y s i s  w a s  n o t  a t t e m p t e d .  

ETIOLOGY 

A c u t e  b r o n c h i t i s ,  c h a r a c t e r i z e d  b y  i n f l a m m a t i o n  of 

t h e  t r a c h e a  a n d  b r o n c h i ,  c a n  b e  c a u s e d  by  m i c r o b i a l  in-  
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fec t ion  or  n o n i n f e c t i o u s  a s s a u l t s  o n  t h e  b r o n c h i a l  t ree  

s u c h  as  a l le rgy or  a i r  po l lu t i on .  9 T he  p r e s e n c e  of  a c o u g h ,  

w i t h  or  w i t h o u t  fever,  cold s y m p t o m s ,  or  s p u t u m  p r o d u c -  

t i on  is t h e  s y m p t o m  t h a t  u s u a l l y  l e a d s  to a d i a g n o s i s  of 

a c u t e  i n f e c t i o u s  b r o n c h i t i s ,  a f t e r  o t h e r  c a u s e s  of  c o u g h  

s u c h  a s  b a c t e r i a l  s i n u s i t i s ,  a l lergies ,  a t m o s p h e r i c  pol lu-  

t ion ,  or  o t h e r  l u n g  d i s e a s e s  h a v e  b e e n  r e a s o n a b l y  ex- 

c luded .  Vira l  i n f e c t i o n s  a re  t h o u g h t  to  b e  t h e  p r e d o m i -  

n a n t  c a u s e  of  a c u t e  b r o n c h i t i s  in  o t h e r w i s e  h e a l t h y  

a d u l t s ,  b u t  t h e  p r e c i s e  r a t i o  of v i ra l  c a u s e s  to  b a c t e r i a l  

c a u s e s  is n o t  k n o w n .  N u m e r o u s  v i r u s e s  h a v e  b e e n  impl i -  

c a t e d  a s  c a u s i n g  a c u t e  b r o n c h i t i s ,  i n c l u d i n g  i n f l u e n z a  vi- 

r u s e s  a n d  adenov i ruses ,10 . l  i r e s p i r a t o r y  s y n c y t i a l  v i r u s  

(RSV}, u,12 a n d  t h e  c o m m o n  cold  v i r u s e s  s u c h  a s  r h i n o v i -  

r u s e s ,  11 a n d  (less f r equen t ly )  co ronav i ruses .13  Measles14 

a n d  h e r p e s  s i m p l e x  v i r u s  la m a y  a l so  c a u s e  b r o n c h i t i s ,  

a n d  a re  a s s o c i a t e d  w i t h  p a r t i c u l a r l y  seve re  ca ses .  

T h e  on ly  b a c t e r i a  k n o w n  to c o n t r i b u t e  s ign i f i can t ly  to 

t h e  et iology of a c u t e  b r o n c h i t i s  a re  Mycoplasma pneumo- 

niae, 1° Chlamydia pneumoniae {formerly k n o w n  a s  

TWAR), 16 a n d  Bordetella pertussis. ~7 O t h e r  b a c t e r i a ,  s u c h  

a s  Streptococcus pneumoniae, HaemophiIus influenzae, 

a n d  Moraxella catarrhalis, h a v e  b e e n  s u g g e s t e d  as  et io-  

logic a g e n t s  i n  a c u t e  b r o n c h i t i s  in  o t h e r w i s e  h e a l t h y  pa -  

t i en t s ,  b u t  t h e r e  is l i t t le  e v i d e n c e  to s u p p o r t  t h i s  c o n t e n -  

t ion,  a s  t h e s e  b a c t e r i a  a re  p a r t  of t h e  u s u a l  u p p e r  

r e s p i r a t o r y  t r a c t  f lora  in  m a n y  p a t i e n t s .  

EPIDEMIOLOGY 

E n t e r o v i r u s e s  s u c h  a s  c o x s a c k i e v i r u s e s  a n d  echovi-  

r u s e s  m a y  c a u s e  a c u t e  b r o n c h i t i s  d u r i n g  t h e  s u m m e r  

m o n t h s ,  r h i n o v i r u s  is p r e s e n t  d u r i n g  all  s e a s o n s ,  b u t  

m o s t  o t h e r  v i r u s e s  c a u s e  b r o n c h i t i s  b e t w e e n  ear ly  fall 

a n d  spr ing . iS  I n f l u e n z a  g e n e r a l l y  o c c u r s  f rom la t e  Novem- 

b e r  t h r o u g h  M a r c h ,  a n d  m e a s l e s  b r o n c h i t i s  c a n  be  s e e n  

d u r i n g  a m e a s l e s  o u t b r e a k .  RSV m a y  c a u s e  b r o n c h i t i s  

( and  p n e u m o n i a )  in  e lder ly  a d u l t s ,  12 a s  well  a s  in  y o u n g e r  

a d u l t s  h a v i n g  f r e q u e n t  c o n t a c t  w i t h  y o u n g  c h i l d r e n ,  s u c h  

a s  p e d i a t r i c  h o s p i t a l  p e r s o n n e l  a n d  p a r e n t s  or  o t h e r  ca re -  

g ivers  of y o u n g  chi ldren.~9 A l n m s t  all  t h e  v i ra l  c a u s e s  of 

a c u t e  b r o n c h i t i s  h a v e  re la t ive ly  b r i e f  i n c u b a t i o n  pe r iods ,  

f r om 1 d a y  ( inf luenza)  to 5 - 7  d a y s  (RSV). 

M pneumoniae i n f e c t i o n s  o c c u r  t h r o u g h o u t  t h e  y e a r  

w i t h  o c c a s i o n a l  e p i d e m i c s  o c c u r r i n g  every  4 to 7 yea r s .  2° 

C pneumoniae i n f e c t i o n s  a p p e a r  to h a v e  a h i g h e r  inci -  

d e n c e  eve ry  4 yea r s .  21 B o t h  Mpneumoniae  a n d  C pneumo- 

niae i n f e c t i o n s  h a v e  re la t ive ly  l ong  i n c u b a t i o n  pe r iods ,  av- 

e r a g i n g  3 w e e k s  ( 1 6 - 3 5  days)  for  M pneumoniae, 22 a n d  3 0  

d a y s  for C pneumoniae. 21 B pertussis, t h e  a g e n t  c a u s i n g  

w h o o p i n g  c o u g h ,  m a y  h a v e  a long  i n c u b a t i o n  per iod ,  

w h i c h  c a n  v a r y  f rom s e v e r a l  d a y s  to ove r  3 weeks ,  2a24 

w i t h  e p i d e m i c s  o c c u r r i n g  every  3 to 5 yea r s .  P e r t u s s i s  h a s  

b e e n  i n c r e a s i n g  in  i n c i d e n c e  s i n c e  1981,  ~ a n d  is  b e c o m -  

ing  a m o r e  i m p o r t a n t  c a u s e  of a c u t e  b r o n c h i t i s  in  a d u l t s  

w h o  h a v e  n e v e r  h a d  a n a t u r a l  i n fec t ion  b e c a u s e  of  t h e  

p e r t u s s i s  i m m u n i z a t i o n s  r ece ived  in  c h i l d h o o d .  24 Mos t  of 

t h e  a d u l t  p o p u l a t i o n  is left  w i t h o u t  a n t i b o d y  to B pertus- 

sis, as  t h e  p r o t e c t i o n  of c h i l d h o o d  i m m u n i z a t i o n  w a n e s  
b y  4 to 12 yea r s .  24,25 

In  a n  e p i d e m i c  s i t u a t i o n ,  p e r t u s s i s  h a s  a n  a t t a c k  r a t e  

of 2 3 %  to 100% if 12 or  m o r e  y e a r s  h a s  p a s s e d  s ince  t h e  

l a s t  p e r t u s s i s  i m m u n i z a t i o n  a n d  a n  a d u l t  is  exposed  to a 

f ami ly  m e m b e r  w i t h  w h o o p i n g  c o u g h .  24,26 In  one  e p i d e m i c  

in  r u r a l  W i s c o n s i n ,  y o u n g  c h i l d r e n  w e r e  m o r e  l ikely to ac-  

qu i r e  w h o o p i n g  c o u g h  f rom t e e n a g e r s  or  a d u l t s ,  r a t h e r  

t h a n  t h e  conve r se .  24 The  c o u g h  is u s u a l l y  p r e c e d e d  b y  

r h i n o r r h e a ,  con juc t iv i t i s ,  a n d  a l ow-g rade  fever. U n f o r t u -  

na te ly ,  t h e  c h a r a c t e r i s t i c  "whoop"  is u s u a l l y  l a c k i n g  in  

a d u l t s ,  17 so p e r t u s s i s  is r a r e l y  c o n s i d e r e d  a s  c a u s i n g  

b r o n c h i t i s  u n l e s s  t h e  p a t i e n t  g ives  a h i s t o r y  of c o n t a c t  

w i t h  a k n o w n  c a s e  of p e r t u s s i s .  It is  p r o b a b l e  t h a t  p e r t u s -  

s i s  is a m o r e  c o m m o n  c a u s e  of  b r o n c h i t i s  t h a n  is cu r -  

r e n t l y  real ized.  In  ch i l d r en ,  t r e a t m e n t  w i t h  e r y t h r o m y c i n  

in  t h e  c a t a r r h a l  s t age ,  a n d  s o m e t i m e s  in t h e  p a r o x y s m a l  

s tage ,  m a y  b e  of benef i t .  27 However ,  a s  a d u l t s  do n o t  h a v e  

t h e  u s u a l  w h o o p ,  i t  w o u l d  b e  d i f f icul t  to d e t e r m i n e  if t h e y  

h a d  p e r t u s s i s  u n l e s s  t h e r e  w a s  c o n t a c t  w i t h  a k n o w n  

case .  The  a u t h o r  is u n a w a r e  of s t u d i e s  of  an t ib io t i c  u s e  in  

a d u l t s  w i t h  p e r t u s s i s ,  b u t  it m i g h t  b e  r e a s o n a b l e  to u s e  

e r y t h r o m y c i n  in a d u l t s  if t h e r e  is r e c e n t  c o n t a c t  (wi th in  

l e s s  t h a n  2 weeks} w i t h  a p e r s o n  k n o w n  to h a v e  p e r t u s s i s .  

CLINICAL FINDINGS 

The  u s u a l  p r e s e n t i n g  s y m p t o m s  of b r o n c h i t i s  a re  

cough ,  f r e q u e n t l y  a c c o m p a n i e d  b y  r h i n i t i s  or  o t h e r  cold 

s y m p t o m s  s u c h  a s  p h a r y n g i t i s  a n d  la ryngi t i s .  Fever  m a y  

or  m a y  n o t  b e  p r e s e n t .  In fec t ion  w i t h  t h e  t h r e e  bac t e r i a ,  

i n f l u e n z a  v i r u s e s ,  a n d  a d e n o v i r u s e s  gene ra l l y  c a u s e  fever, 

wh i l e  r h i n o v i r u s  i n f ec t i on  u s u a l l y  does  not .  The  p a t i e n t  

m a y  or m a y  n o t  give a h i s t o r y  of  p r o d u c i n g  s p u t u m ,  

w h i c h  if p r e s e n t  c a n  be  c l ea r  or  colored.  The  p r e s e n c e  of 

co lored  s p u t u m  is d u e  to r e l e a s e  of  p e r o x i d a s e s  by  n e u -  

t roph i l i c  or  e o s i n o p h i l i c  l e u k o c y t e s  or  b o t h  a n d  s h o u l d  

n o t  be  c o n s i d e r e d  def in i te  e v i d e n c e  of b a c t e r i a l  infec-  

t ion.  ~ 

The  in i t ia l  p h y s i c a l  e x a m i n a t i o n  m a y  revea l  n o t h i n g  

m o r e  t h a n  a low-grade  fever, r h i n i t i s ,  a n d  p h a r y n g i t i s .  

U s u a l l y  t h e  l u n g  e x a m i n a t i o n  is n o r m a l ,  a l t h o u g h  r a l e s  

a n d  r o n c h i  m a y  b e  p r e s e n t  in  i n f l u e n z a ,  adenov i ra l ,  a n d  

C pneumoniae i n fec t ions ,  a n d  o c c a s i o n a l l y  w i t h  M pneu- 

moniae b r o n c h i t i s .  W h e e z i n g  m a y  b e  p r e s e n t ,  a s  v i r u s e s  

a n d  t h e  t h r e e  b a c t e r i a  t h a t  c a u s e  b r o n c h i t i s  a re  t h e  on ly  

k n o w n  m i c r o b i a l  p a t h o g e n s  (o the r  t h a n  p a r a s i t e s )  t h a t  

m a y  p r o d u c e  b r o n c h o s p a s m ,  a l t h o u g h  t h i s  is m o r e  com-  

m o n  in  c h i l d r e n .  24,29-a3 W i t h  t h e  e x c e p t i o n  of d i f f e rences  

in  i n c u b a t i o n  p e r i o d s  b e t w e e n  t h e  b a c t e r i a l  a n d  v i ra l  

c a u s e s  of  a c u t e  b r o n c h i t i s ,  t h e i r  s y m p t o m s  a r e  o f ten  

n e a r l y  iden t i ca l .  S o m e  d i s t i n g u i s h i n g  f e a t u r e s  t h a t  m a y  

b e  he lp fu l  i n  d i a g n o s i s  a re  v a r i o u s  r a s h e s  in  m y c o p l a s m a  

in fec t ions ,  w h i c h  o c c u r  in  u p  to 2 5 %  of cases34; l a ryngi t i s ,  

w h i c h  w a s  m o r e  c o m m o n  in  C pneumoniae t h a n  myco-  

p l a s m a  or  v i ra l  i n f e c t i o n s  in  o n e  series3~; a n d  l a ryng i t i s  
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and pharyngitis,  which often precede the cough by several 

days to a week in C pneumoniae infections. 2~ The pres- 

ence of sinusit is  or otitis is of no help as ei ther may occur 
in viral, M pneumoniae, and C pneumoniae infections. 35,a6 

Pulmonary infiltrates character is t ic  of the atypical 

pneumonia  syndrome may be present  in 3% to 10% of 

cases of M pneumoniae infections, a2,aa and about  10% of 

C pneumoniae infections, a5 The majority of pneumonia  

cases due to M pneumoniae occur  in older children and 

young adults,  while the bulk  of C pneumoniae cases are 

found in the elderly. 21 Elevation of the white blood cell 

count  occurs in 27% or less of acute  bronchi t is  cases, re,a5 

TREATMENT 

Many physicians use antibiotics to t reat  acute  bron- 

chitis in pat ients  without  underlying disease such  as 

COPD. This practice is often deplored in jou rna l  articles 

and textbooks wri t ten by infectious disease special- 
ists. 14,37-,39 As most  cases of acute  bronchi t is  are due to a 

viral infection, antimicrobial  t r ea tment  should be ineffec- 

tive in this group, save for influenza A, which responds to 

amantad ine  or r imantadine  with a 33% to 50% shorten-  

ing of the durat ion of the illness when  given in the first 48 

hours  of the illness. 4°-42 Aerosolized ribavirin has  been 

shown to have a modest  beneficial effect in adul ts  with 

bronchit is  due to RSV. 43 In a s tudy of 98 patients,  tetra 

cycline therapy did not  shor ten the durat ion of cough in 

pat ients  with M pneumoniae infections compared with 

nonrandomized control patients.  22 

To date, nine clinical trials have compared the use of 

antimicrobial  agents and placebo or albuterol  in pat ients  

with acute bronchi t is  [Table 1). Four  of these trials used  
doxycycline as the antibiotic. 7,8,44,45 TWo of the s tudies 

had  small numbe r s  of patients.  Both studies were ran-  

domized double-blind prospective trials. The smaller  

s tudy had only 39 pat ients  enrolled with 31 completing 

the study, and the larger s tudy enrolled 74 pat ients  with 

69 completing the study. Neither s tudy showed an advan- 

tage for doxycycline, bu t  the larger trial showed an advan- 

tage for the placebo, a l though only fewer days missed 

from work was  statistically significant. 7 

The largest of the four s tudies  enrolled 212 patients  

from three group practices in Wales, with 207 completing 

the trial. 44 This prospective double-blind randomized con- 

trolled trial used  doxycycline 100 mg twice the first day 

and 100 mg per day for the next  9 days, with 104 pat ients  

receiving doxycycline and 103 receiving placebo. In this 

s tudy there was also no difference between doxycycline 

and placebo. 

The most  recent  s tudy us ing doxycycline in the same 

dose as the previous study enrolled 158 pat ients  random-  

ized to doxycycline or placebo. The authors  found "no 

clinically relevent  effect in all pat ients  who have an acute  

cough with puru len t  sputum."  There was a minimal  bene- 

ficial effect of doxyclycline in those aged over 54 years.  45 

There has  been  one prospective randomized double- 

blind placebo-controlled trial us ing t r imethopr im and sul- 

famethoxazole (160/80 mg in a fixed-dose combination) 

twice daily for 7 days, versus  a placebo. 46 In this trial 67 

pat ients  were studied, 34 receiving t r imethopr im and sul- 

famethoxazole and 33 receiving placebo. Patients kept a 

daily record of symptoms for the 7 days of the study. Tri- 

methopr im and sulfamethoxazole had a statistically sig- 

nificant advantage compared with placebo after 7 days, 

bu t  only for less cough and lower tempera ture  (93% on 

t r imethopr im and sulfamethoxazole were still coughing vs 

99% on placebo, and average tempera ture  was 36.9°C for 

t r imethopr im and sulfamethoxazole vs 37.3°C for pat ients  

on placebo). Nocturnal  cough was also less common on 

the active drug. Other  end points, such  as activity level, 

re turn  to work, cough frequency and amount ,  showed no 

significant differences between t r imethopr im with sul- 

famethoxazole and placebo. 

There have been two studies that  used erythromycin 

base  (333 mg 3 t imes a day) for 7 or 10 days. 4,47 These 

s tudies  were prospective, and the pat ients  were random- 

ized to erythromycin or placebo. Both studies used  pa- 

t ient diaries to record various symptoms.  The smaller  of 

the two s tudies  (50 of 52 pat ients  completed the study) 

used  7 days of t reatment ,  and showed a nonsignificant  

t rend favoring erythromycin among nonsmokers ,  but  

there was no difference between erythromycin and pla- 

cebo among  those who smoked. 4 The larger s tudy enrolled 

63 pat ients  and used 10 days of erythromycin treatment;  

6 pat ients  did not  re turn  for follow-up, and 9 (7 of whom 

were given erythromycin) s topped their  s tudy drug be- 

cause  of gastrointest inal  side effects or because  they "for- 

got" or "it didn' t  help." The au thors  analyzed the resul ts  

with and wi thout  these 9 pat ients  (i.e., 57 or 48 total pa- 

tients). This s tudy found a statistically significant advan- 

tage for erythromycin in terms of fewer symptoms be- 

tween day 6 and day 10 of the study. However, on day 10 

(the last  day of the study), only reduct ion in "congestion" 

in the erythromycin group showed a statistically signifi- 

cant  advantage over placebo. The au thors  found no differ- 

ence between smokers  and nonsmokers ,  or between the 

group of 57 versus  the group containing 49 patients.  47 

The eighth s tudy compared liquid erythromycin eth- 

ylsuccinate  400 mg, with liquid albuterol  2 rag, every 6 

hours  for 7 days. This s tudy was also prospective and 

double blind with the pat ients  complet ing symptom dia- 

ries every day. Forty-five pat ients  were enrolled, and 42 

began  the study. Two of 22 pat ients  receiving erythromy- 

cin and 2 of the pat ients  receiving albuterol  withdrew be- 

cause  of medicat ion  side effects. Two more pat ients  taking 

erythromycin and one pat ient  taking albuterol  failed to re- 

tu rn  for follow-up after 7 days of t reatment ,  and one pa- 

t ient  was dropped because  of a cough last ing over 30 days 

{an exclusion criterion). Therefore, 34 pat ients  completed 

this s tudy with 17 in each group. Interestingly, 65% of the 

albuterol  group were smokers  versus  35% of the erythro- 

mycin group. After 7 days, only 41% of the albuterol  

group were still coughing compared with 88% of the 
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Table I. Published Studies on Antibiotic Treatment in Acute Bronchitis 

Study Study Design Result 

Stott  and  West  44 

Will iamson 7 

Scherl  et al. s 

Verheij et al. 45 

F ranks  and  Gleiner 46 

Brickfield et al. 4 

Hues ton  5 

Hues ton  6 

Dunlay et al. 47 

Pat ients  {212} wi th  cough and puru len t  s p u t u m  
from 3 group pract ices  were randomized to 
placebo or doxycycline 100 mg: 2 t abs  on day 
1 and  1 tab qd thereaf ter  for 9 days. 
Symptoms  were reviewed by their  physicians .  
Five pa t ients  did not  complete trial. The 
s tudy  was double blind. 

Pat ients  (74) were randomized to doxycycline 
100 mg or placebo: 3 capsu les  in the  first 24 
h o u r s  and 1 capsule  qd for 5 more  days. 
Pat ients  completed a symptoms  diary daily 
for 7 days. This s tudy  was  double blind. 

Of 39 pa t ien ts  randomized  to doxycycline 100 
mg or placebo, only 31 completed the study. 
Pat ients  took 1 pill bid on day 1 and  1 pill qd 
for the  next  6 days. Pat ients  kept  a symptoms  
diary. This s tudy  was  double blind. 

Of 158 pat ients  randomized  to doxycycline 100 
mg or placebo, 140 completed the trial. 
Pa t ients  took 1 tab bid on day 1 and 1 tab qd 
for 9 more days.  Pat ients  kept  a daily diary of 
symptoms .  This s tudy  was  double blind. 

Pat ients  (67) were randomized to t r imethopr im 
& sulfamethoxazole  (160/800 mg) bid for 7 
days.  Pat ients  kept  a daily record of 
symptoms.  The s tudy  was  double blind. 

Of 52 pa t ien ts  randomized to placebo or 
erythromycin  333 mg for 7 days, 50 pa t ien ts  
completed the study.  This s tudy  was double 
blind. 

Pat ients  (42), some of whom were smokers ,  
were randomized  to liquid erythromycin  
e thylsucc ina te  400 mg or liquid albuterol  2 
mg qid for 7 days. Data from the 34 pa t ien ts  
who completed the  s tudy  were analyzed. This 
s tudy  was  double blind. 

Pat ients  (46), some of whom were smokers ,  
were randomized  to albuterol inhaler  or 
placebo inhaler  a n d  erythromycin 250 mg or 
placebo capsule  qid. There were 4 pat ient  
t r ea tmen t  groups:  albuterol and 
erythromycin,  albuterol  and placebo, 
erythromycin and placebo, and 2 placebos.  
This s tudy  was  double blind. 

Pat ients  (63) were randomized to enteric coated 
erythromycin  base  333 mg tid or placebo for 
10 days. Data were based  on 45 pa t ients  
completing the trial. Patients kept a symptoms  
diary daily. This s tudy  was double  blind. 

By day 7 of triM, 94 of 104 pat ients  on 
doxycycline were well, compared  with 86 of 
103 on placebo. No significant difference 
be tween  groups was  found. 

No significant difference be tween active drug 
and  placebo groups  was  found for cough 
dura t ion  (20.1 and  18.2 days, respectively), 
work absence  (1.5 and  0.6 days), or days of 
fever {1.4 and 1.2 days). 

No significant difference be tween groups was 
found.  At 2-week follow-up active drug group 
had  had 9.4 _+ 1.3 days  of cough compared  
with 10.8 _-2- 1.2 days  of cough in the placebo 
group. 

No significant difference was  found in pa t ients  
u n d e r  age 55. Pat ients  over 55 had  4.1 fewer 
days  of cough on doxycycline and recorded 
2.8 fewer days of feeling ill. Active drug group 
had  1.5 fewer days of cough t h a n  placebo 
group (4.7 vs 6.2 days), p < .01. By day 11, 
87% of doxycycline group were improved vs 
78% of placebo. 

Cough, night  cough, and  t empera tu re  were 
reduced,  bu t  the  difference was small, i.e., 
99% of placebo group were still coughing at  7 
days  vs 93% of t r ea tmen t  group, and 74% of 
active drug group were back  to work vs 60% 
in placebo group. 

Cough and s p u t u m  product ion  resolved more 
rapidly in the erythromycin  group, bu t  
differences were not  statistically significant 
for nonsmokers .  In smokers ,  no difference 
be tween drug and placebo was found. 

After 7 days, 59% of Mbuterot pat ients  were free 
of cough compared  with 12% in the 
erythromycin group. Of the smokers ,  45% of 
the  albuterol group and 1O0% of the 
erythromycin  group were still coughing after 
7 days of t r ea tmen t  (p = .03). There was no 
difference in groups  in r e tu rn  to work. 

After 7 days, a statistically significant increase 
in percentage of pa t ien ts  not coughing was 
noted in the albuterol  group, compared  with 
the  control group (39% vs 9%, p = .02) and 
pa t ients  t reated with albuterol were more 
likely to re turn  to work by day 4 (78% vs 
52%, p = .05). There was  no difference 
be tween smokers  and  nonsmoke r s  (69% vs 
50%, still coughing). 

By day 10, 38% of active drug pat ients  had  no 
cough vs 33% on placebo; 14% of active drug  
pa t ients  felt "poor" vs 30% of placebo 
pat ients .  Congest ion was the only symptom 
for which improvement  by the  active drug 
was  statistically significant (p < .05). 
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e r y t h r o m y c i n  g r o u p  {the r e p o r t  s t a t e s  t h a t  p = .002), a n d  

t h e r e  w a s  a n o n s i g n i f i c a n t  t r e n d  for t h e  a l b u t e r o l  g r o u p  

"feel ing b e t t e r  qu icker . "a  

The  a u t h o r  of  t h e  a b o v e  p a p e r ,  p e r f o r m e d  a s e c o n d  

s t u d y  ( the n i n t h  overall)  u s i n g  i n h a l e d  a l b u t e r o l  f rom me-  

t e r e d - d o s e  i n h a l e r s  i n s t e a d  of l iqu id  a lbu t e ro l .  Fo r ty - s ix  

p a t i e n t s  were  in  t h e  s tudy ,  a n d  r a n d o m i z e d  to four  g roups :  

a l b u t e r o l  p l u s  a p l a c e b o  c a p s u l e ,  a l b u t e r o l  p l u s  e r y t h r o -  

myc in ,  e r y t h r o m y c i n  p l u s  a p l a c e b o  i n h a l e r  or  a p l a c e b o  

c a p s u l e ,  a n d  a p l a c e b o  i n h a l e r .  Again ,  a l b u t e r o l  w a s  su -  

pe r io r  to e i t h e r  p l a c e b o  or  e r y t h r o m y c i n .  6 

DISCUSSION 

How s h o u l d  one  i n t e r p r e t  t h e  r e s u l t s  of t h e  a b o v e  

s t u d i e s ,  g iven  t h a t  on ly  one  s t u d y  w i t h  e r y t h r o m y c i n  a n d  

t h e  on ly  s t u d y  w i t h  c o t r i m o x a z o l e  s h o w e d  a s t a t i s t i c a l l y  

s i gn i f i c an t  a d v a n t a g e  over  p l acebo ,  a n d  e v e n  t h e s e  a d v a n  ~ 

t a g e s  were  m i n i m a l ?  As t h e  v a s t  m a j o r i t y  of a c u t e  b r o n -  

ch i t i s  c a s e s  a re  t h o u g h t  to b e  c a u s e d  b y  v i r u s e s ,  i t  s e e m s  

t h a t  a n t i b i o t i c  a d m i n i s t r a t i o n  s h o u l d  h a v e  l i t t le  effect, if  

any .  Wi th  t h e  e x c e p t i o n  of  a m a n t a d i n e  a n d  r i m a n t a d i n e  

in  i n f l u e n z a  v i r u s  in fec t ions ,  t h e r e  is a l a ck  of e v i d e n c e  for  

t h e  efficacy of  a n t i m i c r o b i a l  a g e n t s  in  a c u t e  b r o n c h i t i s ,  

s a v e  for t h e  two s t u d i e s  m e n t i o n e d  a b o v e  t h a t  r e a c h e d  

s t a t i s t i c a l  s i g n i f i c a n c e  for a m i n o r i t y  of t h e  e n d  p o i n t s  of 

e a c h  s tudy .  As t h e s e  s t a t i s t i c a l  d i f f e r ences  we re  smal l ,  

t h e y  m a y  n o t  b e  c l in ica l ly  s ign i f i can t .  A l t h o u g h  t h e  t h r e e  

b a c t e r i a  invo lved  in  a c u t e  b r o n c h i t i s  h a v e  in  v i t ro  s e n s i -  

t iv i ty  to  e r y t h r o m y c i n  a n d  t e t r acyc l i ne ,  n e i t h e r  d r u g  h a s  

b e e n  s h o w n  to s h o r t e n  t h e  c o u r s e  of m y c o p l a s m a  or  

c h l a m y d i a  b r o n c h i t i s ,  b e c a u s e  n e i t h e r  d r u g  h a s  b e e n  

t e s t e d  in  p a t i e n t s  w i t h  d o c u m e n t e d  b r o n c h i t i s  f r o m  myco-  

p l a s m a  or  c h l a m y d i a  b r o n c h i t i s .  P a t i e n t s  w i t h  p n e u m o n i a  

d u e  to M pneumoniae, however ,  r e s p o n d  to e i t h e r  t e t r acy -  

c l ine  or  e r y t h r o m y c i n .  G r a y s t o n  feels  t h a t  b o t h  t e t r a c y -  

c l ine  a n d  e r y t h r o m y c i n  a re  effect ive i n  C pneumoniae in-  

fec t ions ,  b u t  p o i n t s  o u t  t h a t  n o  t r e a t m e n t  s t u d i e s  h a v e  

b e e n  r e p o r t e d .  21 E r y t h r o m y c i n  s h o r t e n e d  t h e  c o u r s e  of 

w h o o p i n g  c o u g h  in  c h i l d r e n  in  a n  u n c o n t r o l l e d  o p e n  

tr ial ,  ~7 b u t  n o  s t u d i e s  h a v e  b e e n  d o n e  in  a d u l t s ;  a l t h o u g h  

o n e  cou ld  j u s t i f y  i t s  u s e  in  a d u l t s  o n  p u b l i c  h e a l t h  

g r o u n d s ,  a s  i t  s h o u l d  r e d u c e  t h e  s p r e a d  of B pertussis. 

How s h o u l d  t h e  a b o v e  s t u d i e s  i n f l u e n c e  t r e a t m e n t  of 

a c u t e  b r o n c h i t i s ?  In  v iew of t h e  m i n i m a l  a d v a n t a g e  for  ei- 

t h e r  t r i m e t h o p r i m  w i t h  s u l f a m e t h o x a z o l e  or  e r y t h r o m y c i n  

in  on ly  two of  t h e  s e v e n  s t u d i e s  c o m p a r i n g  a n t i b i o t i c s  

w i t h  p lacebo ,  t h e  f i n d i n g  in  t h e  two s m a l l  s t u d i e s  s h o w i n g  

a n  a d v a n t a g e  for  e i t h e r  o ra l  or  i n h a l e d  a l b u t e r o l  ove r  

e r y t h r o m y c i n  s h o u l d  b e  p u r s u e d ,  b y  r e p l i c a t i n g  t h e s e  

s t u d i e s  w i t h  a l a r g e r  n u m b e r  of p a t i e n t s .  If u s e d  in  cl ini-  

ca l  p rac t i ce ,  i n h a l e d  a l b u t e r o l  w o u l d  p r o b a b l y  b e  a b e t t e r  

w a y  to de l iver  t h e  d rug .  Rel ief  of b r o n c h o s p a s m  b y  al-  

b u t e r o l  is  p r o b a b l y  t h e  m e c h a n i s m  for s h o r t e n i n g  t h e  d u -  

r a t i o n  of t h e  c o u g h  in  a c u t e  b r o n c h i t i s .  

A n o t h e r  p o s s i b l e  s t r a t e g y  is  to t a k e  a d v a n t a g e  of  t h e  

d i f f e rence  b e t w e e n  t h e  i n c u b a t i o n  t i m e s  of a c u t e  b r o n c h i -  

t i s  of v i ra l  a n d  b a c t e r i a l  et iology. B e c a u s e  of t h e  l ong  in-  

c u b a t i o n  t i m e  c h a r a c t e r i s t i c  of  t h e  t h r e e  b a c t e r i a  t h a t  

h a v e  b e e n  i m p l i c a t e d  in  a c u t e  b r o n c h i t i s ,  i t  is  o f t en  poss i -  

b le  to p r e d i c t  t h a t  t h e  i n f e c t i n g  m i c r o b e  is one  of  t h e s e  

b a c t e r i a ,  all of  w h i c h  h a v e  in  v i t ro  s ens i t i v i t y  to  e r y t h r o -  

myc in .  For  e x a m p l e ,  if  t h e r e  is a n  o u t b r e a k  of b r o n c h i t i s  

in  a f ami ly  or  w o r k  s i t u a t i o n  i n  w h i c h  t h e  t i m e  b e t w e e n  

n e w  c a s e s  is ove r  a week,  t h e  c h a n c e  is fa i r ly  h i g h  t h a t  

t h e  m i c r o b i a l  c a u s e  is  n o t  vira l ,  a n d  e r y t h r o m y c i n  m a y  b e  

u s e d  (wi th  or  w i t h o u t  a lbutero l} ,  e v e n  t h o u g h  n o  s t u d y  

h a s  b e e n  d o n e  to d e m o n s t r a t e  a n t i b i o t i c  e f f ec t iveness  in  

a c u t e  b r o n c h i t i s  for  e i t h e r  m y c o p l a s m a  or  c h l a m y d i a  

p n e u m o n i a e .  T h e  fac t  t h a t  p n e u m o n i a  m a y  b e  p r e s e n t  in  

3 %  to 2 0 %  of  M pneumoniae i n f e c t i o n s  2°,3~ a d d s  s o m e  

s u p p o r t  to  th i s ,  a s  M pneumonia, i n  w h i c h  b o t h  e r y t h r o -  

m y c i n  a n d  t e t r a c y c l i n e  h a v e  a m o d e s t  effect, m a y  m a s -  

q u e r a d e  a s  b r o n c h i t i s  u n l e s s  a n  x - r a y  is o b t a i n e d .  Con-  

verse ly ,  if  t h e  i n c u b a t i o n  p e r i o d  s e e m s  to b e  u n d e r  a 

week,  t h e  l ike l ihood  t h a t  t h e  m i c r o b i a l  c a u s e  is  v i ra l  

s e e m s  o v e r w h e l m i n g ,  a n d  n o  a n t i m i c r o b i a l  d r u g  s h o u l d  

b e  u s e d .  R a t h e r ,  u s e  of  a l b u t e r o l  m a y  s h o r t e n  t h e  c o u r s e  

of  t h e  b r o n c h i t i s .  

Final ly ,  we a r e  in  a n  e r a  of r a p i d  d e v e l o p m e n t  of b a c -  

t e r i a l  r e s i s t a n c e  to an t i b io t i c s .  48 A l t h o u g h  t h e r e  a re  sev- 

e ra l  r e a s o n s  for  t h i s  p h e n o m e n o n ,  one  of t h e  i m p o r t a n t  

f a c to r s  is t h e  i n a p p r o p r i a t e  p r e s c r i b i n g  of a n t i b i o t i c s  by  

p h y s i c i a n s .  T r e a t i n g  a c o n d i t i o n  t h a t  is  l a rge ly  v i ra l  in  or- 

igin  w i t h  a n t i b i o t i c s  w h o s e  sole  effect  is to kill  or  i n h i b i t  

t h e  g r o w t h  of b a c t e r i a  c a n  on ly  do  h a r m ,  u n l e s s  t h e r e  is  

r e a s o n a b l e  e v i d e n c e  t h a t  t h e  p a t i e n t  b e i n g  t r e a t e d  is o n e  

of  t h e  few w i t h  a b a c t e r i a l  in fec t ion .  

CONCLUSIONS 

A c u t e  b r o n c h i t i s  is  o n e  of t h e  m o s t  c o m m o n  cond i -  

t i o n s  s e e n  i n  a m b u l a t o r y  m e d i c a l  p rac t i ce .  M a n y  p h y s i -  

c i a n s  t r e a t  t h i s  c o n d i t i o n  w i t h  a n t i b i o t i c s  i n  sp i t e  of  ex-  

h o r t a t i o n s  f rom t h e  i n f e c t i o u s  d i s e a s e s  c o m m u n i t y  t h a t  

a n t i m i c r o b i a l  t r e a t m e n t  is  u n j u s t i f i e d  for  a c o n d i t i o n  t h a t  

is u s u a l l y  v i ra l  in  or igin ,  a n d  will on ly  lead  to a n  i n c r e a s e  

in  b a c t e r i a l  r e s i s t a n c e  to t h e  a n t i b i o t i c s  u s e d .  In  fact ,  

s e v e n  of  t h e  n i n e  s t u d i e s  c o m p a r i n g  a n t i b i o t i c s  to p l a c e b o  

s h o w e d  e i t h e r  n o  s t a t i s t i c a l  d i f fe rence  b e t w e e n  g r o u p s  or, 

i n  o n e  s t u d y ,  a n  a d v a n t a g e  for  t h e  p l acebo .  O n e  of two 

s t u d i e s  s h o w e d  a s l i g h t  a d v a n t a g e  for e r y t h r o m y c i n  com-  

p a r e d  w i t h  p l acebo ,  a n d  o n e  s t u d y  s h o w e d  a s l i g h t  a d v a n -  

t age  for  t r i m e t h o p r i m  w i t h  s u l f a m e t h o x a z o l e  over  p lacebo .  

Two s m a l l  s t u d i e s  s h o w e d  a s t a t i s t i c a l  a d v a n t a g e  for al-  

b u t e r o l  ove r  e r y t h r o m y c i n ,  p r e s u m a b l y  b e c a u s e  of t h e  ef- 

f e c t i v e n e s s  of a l b u t e r o l  in  r e l i ev ing  b r o n c h o s p a s m .  At  

p r e s e n t ,  i n h a l e d  a l b u t e r o l  m a y  b e  t h e  p r e f e r r e d  t r e a t m e n t  

for  a c u t e  b r o n c h i t i s ,  a l t h o u g h  a l a r g e r  s t u d y  c o m p a r i n g  

a l b u t e r o l  v e r s u s  e r y t h r o m y c i n  a n d  a p l a c e b o  n e e d s  to b e  

d o n e .  
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