
C H A PT E R  II

R E V IE W  OF R O X IT H R O M Y C IN

1. P hysicochem ical Properties (Young, Gonzales, and Sorkin, 1989; Reynolds, 
1996)

Roxithromycin is a semisynthetic acid-stable macrolide antibacterial drug. 
Figure 1 shows the chemical structure o f  roxithromycin, which can be seen to be an 
ethyl-oxim e derivative o f  erythromycin A. Roxithromycin has a 14-membered 
macrolide nucleus, a neutral and an amino sugar, and an esterified oxim e grouping, 
which confer improved pharmacokinetic properties on the compound over other 
macrolides.
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Figure 1 Chemical structure o f  roxithromycin

Chemical name 
Empirical formula 
M olecular weight 
Synonym  
Appearance

Erythromycin 9- {O- [(2-m ethoxyethoxy)m ethyl)] ox im e}
C4 ,H 76N 2 0 15

837.1
RU-965, RU-28965 
white crystalline powder
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2. A ntibacteria l A ctivity  (Markham and Faulds, 1994)

Roxithromycin is an ether oxim e derivative o f  erythromycin with in vitro 
activity resembling that o f  the parent compound. MIC9 0  (m inim um  concentration 
required to inhibit 90% o f  strains) value o f  <2 mg/L and 2 to 4 m g/L are indicative, 
respectively, o f  full and moderate susceptibility to the drug. Roxithromycin has 
variable activ ity  against m eth icillin -suscéptib le Staphylococcus aureus but 
methicillin-resistant ร. aureus, as w ell as ร. epidermidis, ร. haemolyticus and ร. 
hominis, are not susceptible to the drug. Erythromycin-susceptible isolates o f  
coagulase-negative staphylococci are susceptible to roxithromycin but erythromycin- 
resistant isolates are not.

Roxithromycin is active against Streptococcus agalactiae, ร. pneumoniae, ร. 
pyogenes, Lancefield group c  and viridans group streptococci. It is generally inactive 
against Lancefield group G Streptococcus and enterococci. The activity o f  
roxithromycin against Listeria monocytogenes is broadly similar to that o f  
erythromycin, with most isolates being inhibited at a concentration o f  1 or 2 mg/L.

Roxitromycin M I C 9 0  values for Neisseria gonorrhoeae are similar to those o f  
erythromycin; Neisseria meningitidis is slightly less susceptible w ith an MIC range o f  
0.3 to 4 mg/L.

Roxithromycin has borderline activity in vitro against Haemophilus influenzae 
when measured using current susceptibility guideline; however, a higher susceptibility 
breakpoint o f  <16 mg/L has recently been proposed. The drug has good in vitro 
activity against Bordetella pertussis, B. parapertussis, Borrelia burgdorferi, 
Moraxella catarrhalis and Legionella pneumophila. Roxithromycin M I C 9 0  values 
against Chlamydia trachomatis range between 0.25 and 1 mg/L.

Roxithromycin had a MIC90 value of 16 mg/L against 28 Mycobacterium
avium complex strains isolated from patients with acquired immune deficiency
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R oxithrom ycin  M IC 90 va lu es against Bacteroides spp. and Clostridium 
difficile are high.

R oxithrom ycin  exerts its action  by disrupting bacterial protein synthesis. It is 
also concentrated in  hum an polym orphonuclear leu cocytes and m acrophages. The 
drug has dem onstrated go od  activ ity  in anim al m od els o f  G ram -positive and other 
in fections such as toxo p lasm a  en cep h alitis, L egionnaires’ d isease , Mycobacterium 
leprae in fection , syp h ilis  and ch lam ydial urogenital in fection .

3. Pharmacokinetics

3.1 Absorption and Plasma Concentrations

Peak concentrations o f  orally adm inistered roxithrom ycin  in p lasm a (Cmax) 
ranged betw een  6.61 and 7 .9  m g/L  fo llo w in g  a 150 m g oral d ose  (K ees et ah, 1988  
and Zini et ah, 1988), and b etw een  9.1 and 11.02 m g/L  fo llo w in g  a s in g le  3 0 0  m g  
dose. c max w as gen erally  reached 1.3 to 2 .2  hours after a 30 0  m g d ose  (N ilsen  et ah, 
1992). A dm inistration o f  rox ithrom ycin  15 m inutes after a standard m eal m ay result 
in reduced b ioava ilab ility  (T rem blay, M eyer et ah, 1986) and it is thus recom m en d ed  
that the drug be g iv en  at least 15 m inutes before food.

The im provem ent in  pharm acokinetic parameters o f  roxithrom ycin  relative to 
erythrom ycin has been  quantified  in a direct com parison. Cmax after a s in g le  150 m g  
dose o f  roxithrom ycin  w as 3 .3 -fo ld  greater than that produced by a s in g le  2 5 0  m g  
d ose o f  erythrom ycin. T he area under the p lasm a concentration versu s tim e curve  
(A U C ) produced by roxithrom ycin  w as 16 .2-fo ld  greater than that produced  by  
erythrom ycin. S im ilar d ifferen ces w ere observed  after m ultip le d oses. A  sin g le  d ose  
o f  roxithrom ycin  (3 0 0  m g) produced  a higher peak p lasm a concentration  than sin g le

syndrom e, com pared w ith  va lu es o f  8, 32 , and >64  m g/L  for clarithrom ycin,
azithrom ycin and erythrom ycin , respectively .
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dose o f  clarithrom ycin (5 0 0 m g ) and azithrom ycin  (500m g) w hen d irectly com pared in  
volunteers (M arkham  and Faulds, 1994).

3.2 Distribution

C oncentrations o f  roxithrom ycin  in  tissu e and body flu ids are generally h igher  
than M IC90 va lu es for su scep tib le  bacteria (M arkham  and Faulds, 1994). The m ean  
peak roxithrom ycin concentration in bronchial secretions w as 4.71 m g/L  and occurred  
after 2 to 4 hours in 7 in ten sive  care patients w ho received  a 30 0  m g load ing d ose  
fo llow ed  by s ix  12 hourly 150 m g d oses. The corresponding m ean peak serum  lev el 
w as 8 .74  m g/L  after 1 hour (B o cca zz i and Langer, 1991).

R oxithrom ycin  is w eak ly  and n on sp ecifica lly  bound to album in (1 5 .6  to 2 6 .7  
%) but is strongly, sp ec ifica lly  and saturably bound to (Xi-acid glycoprotein  (Z ini et 
ah, 1988).

3.3 Metabolism and Elimination

D e sc la d in o se , N -d id e m e th y l and N -m o n o d em eth y la ted  d er iv a tiv e s  o f  
roxithrom ycin have b een  identified  in urine and faeces. Other faecal m etab olites  
have also  been  d etected  but have not yet been  identified. 74.2%  o f  a radiolabelled  
roxithrom ycin  d ose  w as accounted  for after adm inistration to volunteers: 53 .4  % in 
faeces; 13.4%  as expired  carbon d io x id e  and 7.4%  in the urine (M cL ean et al., 1988) 
and p lasm a clearance appears to be d ose- or plasm a concentration-dependent (W ise  
e ta l. ,  1987).

The m ean elim in ation  h a lf-life  o f  roxithrom ycin  150 or 30 0  m g  w as 8 .4  to 
15.5 hours in  vo lu n teers (K ees et ah, 1988; Trem blay, Jaeger et ah, 1988), 
considerably longer than that recorded for erythrom ycin (1.5 to 3 hours) (N ilsen , 
1987). S tudies su ggest that the pharm acokinetics o f  roxithrom ycin  are nonlinear and
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m ay include a saturable process in v o lv in g  release o f  p lasm a a  1-acid  g lycoprotein - 
bound roxithrom ycin  for distribution and elim ination  (M arkham  and Faulds, 1994).

3.4 Effect of Age and Disease on Pharmacokinetics

R oxithrom ycin  has a sim ilar pharm acokinetic profd e in ch ildren  to that 
reported in adults (D em otes-M ainard , V in con , and A lb in , 1989). D o sa g e  adjustm ent 
is not required in patients w ith  renal im pairm ent or in the eld erly  (M arkham  and 
Faulds, 1994). R oxithrom ycin  urinary recovery, m axim u m  p lasm a concentrations, 
A U C  and clearance w ere sim ilar in 8 d ia lysis patients and 8 patients w ith  renal failure 
w h o w ere not on  d ia lysis, after adm inistration o f  a s in g le  150 m g  oral dose.

A  50%  reduction in daily  roxithrom ycin  d osage to 150 m g/day has been  
recom m ended for patients w ith  liver cirrhosis because o f  the sign ifican tly  increased  
roxithrom ycin  h alf-life  in this patient group (M arkham  and Faulds, 1994).

4. Therapeutic Use (M arkham and Faulds, 1994)

R oxithrom ycin  has produced efficacy  rates o f  b etw een  71 and 96%  in patients 
w ith  ton sillitis  or sinusitis and resolved  or im proved the sign s and sym ptom s o f  
pharyngotonsillitis and sinusitis sign ifican tly  m ore e ffec tiv e ly  than clarithrom ycin  in 1 
study.

C lin ical e ffica cy  rates w ere >90%  in alm ost 10 ,000  patients w ith  acute 
bronchitis w h o received  roxithrom ycin  in noncom parative stud ies. The c lin ica l 
effica cy  o f  roxithrom ycin  w as very sim ilar to that o f  a m o x ic illin /c la vu la n ic  acid, 
cefaclor and azithrom ycin  in com parative studies. R oxith rom ycin  is  a lso  an e ffec tiv e  
treatm ent for exacerbations o f  chronic bronchitis, producing c lin ica l e ffica cy  rates 
ranging b etw een  83.3 and 89%  in 4  noncom parative trials in v o lv in g  > 4 ,0 0 0  patients, 
and having c lin ica l e ffica cy  sim ilar to that o f  am ox ic illin /c la vu la n ic  acid , d ox ycy clin e , 
cefaclor and azithrom ycin  in  com parative studies.
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R oxithrom ycin  has dem onstrated sim ilar c lin ica l e ffica cy  to am o x ic illin / 
cla vu la n ic  a c id , a z ith r o m y c in , c la r ith r o m y c in , c e fa c lo r , e ry th ro m y cin  and  
m id ecam ycin  acetate in patients w ith  pneum onia. The drug is a lso  an e ffective  
treatm ent for patients w ith  pneum onia caused by atypical organ ism s such as 
chlam ydia , m ycop lasm a, Legionella spp., rickettsia and Coxiella burnetii.

R oxithrom ycin  30 0  m g/day w as equally effec tive  adm inistered  either once or 
tw ice  daily to 1,588 patients w ith  various in fections.

O ne study has sh ow n  roxithrom ycin  to be as e ffec tiv e  as jo sam y cin  in 
treatm ent for patients w ith  suppurative skin and soft tissu e in fection s and as effec tive  
as p en ic illin  in patients w ith  erysipelas.

The c lin ica l e ffica cy  o f  roxithrom ycin  w as sim ilar to that o f  am o xic illin , 
erythrom ycin and josam y cin  in treatment for orodental and od o n to log ica l in fection s  
and w as a lso  com parable w ith  spiram ycin in prophylaxis prior to dental surgery.

In patients w ith  urogenital or gyn aeco log ica l in fection s, roxithrom ycin  has 
produced clin ica l response rates ranging betw een  71 and 100% , and w a s as e ffec tiv e  
as d ox ycy c lin e  and m in o cyclin e  in com parative studies. The drug w as equally  
e ffec tiv e  adm inistered either on ce or tw ice  daily in patients w ith  n on go n oco cca l 
urethritis.

R oxithrom ycin  has good  in vitro activity against Borrelia burgdorferi and, in 
com b ination  w ith  cotrim oxazo le  (trim ethoprim /su lfam ethoxazole), w as an effec tive  
treatm ent for late L ym e d isease. In a p ilo t study the drug e ffe c t iv e ly  prevented  
p n eu m o cystosis  and cerebral toxo p lasm o sis  in  hum an im m u n od efic ien cy  virus (H IV )- 
p o sitiv e  patients, either a lon e or in  com b in ation  w ith  p en tam id in e aerosol. 
R oxith rom ycin  3 0 0  m g/day in  com bination  w ith  om ep razole and b ism uth  subnitrate 
eradicated confirm ed  Helicobacter pylori in fection  in  patients w ith  pep tic  u lcers and 
gastritis m ore e ffec tiv e ly  than om eprazole m onotherapy.



10

A lth ough  recent paediatric studies are lim ited, roxithrom ycin  5 to 10 m g/k g / 
day has dem onstrated e ffica cy  in the treatment o f  respiratory tract and skin  and soft 
tissue in fection s in  children and, com pared w ith  p lacebo, has sig n ifican tly  reduced the 
duration o f  diarrhoea and faecal excretion  o f  Campylobacter in  ch ildren  w ith  
cam p ylob acter-associated  enteritis.

5. Adverse effects

C lin ica lly  sign ifican t adverse effects from roxithrom ycin  are uncom m on. 
F ew  adverse e ffec ts  w ere noted from  the published literature, and ou t o f  2 ,9 1 7  adults, 
on ly  4.1%  o f  patients reported adverse effects that w ere p ossib le  or probably related to 
treatm ent w ith  roxithrom ycin . The m ost com m on adverse e ffects  encountered  w ere  
gastrointestinal in nature w ith  nausea, abdom inal pain, and diarrhoea b ein g  the m ost  
frequently reported (B lan c et ah, 1987).

In 30 4  infants and children aged 2 m onths to 14 years, the in c id en ce  o f  adverse  
effec ts  fo llo w in g  treatm ent w ith  roxithrom ycin 2.5 to 5 m g/kg every  12 hours w as  
6.9% . T h ese reactions w ere m ild  and transient (K afetzis and B lanc, 1987). Included  
in the m ulticenter rev iew  described above w as a safety evalu ation  in  4 8 0  elderly  
patients aged  65 and over w h o w ere treated w ith  roxithrom ycin. 15(3 .1% ) w as  
reported to d eve lop  adverse effects. T hese led to the d iscontinuation  o f  treatm ent in 9 
patients (1 .9% ) (B la n c et ah, 1987).

In the com parative study o f  respiratory tract in fection s w ith  rox ith rom ycin  150  
m g tw ice  d aily  produced  few er adverse effects than erythrom ycin ethyl su ccin ate  4 0 0  
m g 4  tim es d aily  (p < 0 .0 5 ) (Herron, 1987). Sim ilarly, in another d ou b le-b lin d  study  
com paring roxithrom ycin  150 m g tw ice  daily w ith  d ox ycy c lin e  2 0 0  m g  daily, 
gastrointestinal com p la in ts w ere m ore frequent in the d ox ycy c lin e  group (p = 0 .0 7 5 )  
(Y ou n g, G on za lez , and Sorkin, 1989).



S om e abnorm alities in liver function tests for subjects w ith  norm al va lu es at 
baseline have been  reported. L ess than 0.7%  o f  2 ,917  patients treated w ith  
roxithrom ycin  had ch an ges in serum  total bilirubin, alanine am inotransferase, 
aspartate am inotransferase and serum  alkaline phosphatase. In addition, there is no  
evid en ce  to su ggest that roxithrom ycin  produces hepatitis (B lanc et ah, 1987).

6. Drug Interaction

R oxithrom ycin  appears unable to form  stable com p lexes w ith  cytochrom e  
P 450 en zym es (D ela forge, Sartori, and M ansuy, 1988). H ow ever, a c lin ica l 
insign ificant interaction b etw eeen  roxithrom ycin  and theophylline, lead ing to slight  
but statistically  sign ifican t increases in theophylline c max and A U C , has been  reported  
in healthy volunteers (S a in t-S a lv i et ah, 1987). Bandera et al. reported a sim ilar 
effect w ith  respect to m ean theop hyllin e trough concentrations in patients w ith  acute  
exacerbations o f  chronic bronchitis. T hese findings do not ju stify  alterations to 
theophylline d osages, although m onitoring o f  plasm a theophylline concentrations m ay  
be prudent i f  they ex ce ed  15 m g/L  before adm inistration o f  roxithrom ycin  (Periti et 
ah, 1992). In contrast, H ash iguchi et al. found that roxithrom ycin did not increase  
serum theophylline concentrations in volunteers (M arhkam and Faulds, 1994).

A lthough  the antiarrhythm ic drug disopyram ide appears to interact w ith  
roxithrom ycin  in vitro by m od ify in g  serum  protein binding, producing notably  
increased unbound p lasm a concentrations o f  both drugs (Z ini et ah, 1988), this  
observation  has not b een  con firm ed  in  v iv o  (Periti et ah, 1992). R oxith rom ycin  d oes  
not affect the pharm acokinetic p rofile  o f  carbam azepine or the effica cy  o f  oral 
contraceptives (M eyer et ah, 1990) and d oes not interact w ith  warfarin, ranitidine or 
antacids contain ing alum in ium  or m agnesium  hydroxide (Y ou n g, G on za les and  
Sorkin, 1989).
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7. Dosage and Administration (M arkham  and Faulds, 1994)

The recom m ended daily  oral d osage o f  roxithrom ycin  for adults is 30 0  m g; 
this m ay be adm inistered either as 150 m g every 12 hours or 3 0 0  m g on ce  daily. 
D osage adjustm ents are not necessary in  elderly patients or those w ith  m ild  or 
m oderate renal im pairm ent but a reduced d ose  o f  150 m g is recom m ended  for patients 
w ith severe hepatic in su ffic iency . The recom m ended d ose for infants and children is 
5 to 8 m g/kg o f  body w eigh t adm inistered in 2 d ivided  d oses for a m axim um  o f  10 
days.
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