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ruring tho past fivm yurs oontrolled c l in ica l  t r i a l s  i n  pulmmry tUberOUlCSiS ham 

man largely d i n a t e d  towards mlsing one major p m b l a  - making effeot i re  treatment 

~ 8 i e r  for  the patient*. 

ho faotors 1-t tho effiomcy of trea-t: the noad to w-operate in  drug u lmini r  

t rat ion azxl tha noad t o  aontinw oo-operation fo r  long periods. Zhe effec ts  of them 

l imiting factors o w  b e  reduced in  weru  ways. 

First ,  the w-operation of patients can be improved by explanation and exhortation, by 

general health education. by better  trained staff  and by eliminating a l l  unnecessary w r k  in  

c l in ics  so that the staff  om give mom time t o  each patient. l b  easier  the treatment is 

fo r  the p a t i a t  the bet ter  he w i l l  w-opelrte. Long journeys t o  cl inics.  long waits i n  

queues, ineffici6nt and unsympathetic service and large numbers of table ts  to be s r a l l o ~  

each day rill not help patients to maintain regular treatment. 

Beoondly, arroperrtion cm be monitored. By t h i s  is -t detecting irregulari ty of 

drug adminiatrrtion w that tho m c e a ~ r y  action can be taken to achieve regularity. Ih i s  

has been attaqttod i n  tho o a r  of rlf-administration of drugs by urine tes ta  and surprise 



v i a i t s  to the pat ia r t s '  bDus to check that  the wrrect n-rs of tab le ts  have been taken. 

It is, I think, of only -1 value. I f  the drugs are not administered by the pat ients  but 

by soma other perm there is a complete check on regularity. &guluity will  not necessa- 

r i l y  be improved; but i r regular i t ies  rill be knom and action can be taken. 

Henoe the ooncept of nrpsrvision of oh-therapy regimens. 

I f  it is neoessary to give drugs daily, a supervised regimen beuues d i f f i c u l t  fo r  the 

patient;  t h i s  may l e d  to even lore irregulari ty o r  complete cessation of treatment. A 

practical aupervisod regimen requires, i n  most instances, a non-daily regimen - an inter 
l i t t e n t  regimen. Pe two concepts - supervision and i n t e l r i t t r r c y  - are quite  separate. 

A daily regimen can be supervised and an internittentregimen can be self-administered. 'he 

regimens that  have b e m  explored by controlled bl inical  trials have been both supervised 

and intermittent. 

Although intermittent regimens were f i r s t  used in  order to make supervision easier,  

there is, in  f ac t ,  good experimental evidence to support them i n  the case of sore of the 

antitubemulosis drugs. Indeed, i n  the case of three of th- - imniazid,  rifampicin 

and pyrreinuida - a r e  is evidence that in  certain doses they are effect ive given 

a t  i n t e r n l s  longer than one day. 
1 

Ihs n w n d  l imiting factor is the length of t reatamt.  'me minimum duration with the old 

regimens h u  bean a t  least one year. Zhis is f a r  too long f o r  many pat ients  to continue 

co-operating either i n  taking drugs a t  hae o r  i n  attending a o l in ic  f o r  supervised drug 

administration. Ihs duration of t r e a t m t  must be considerably reduced. 

Successful treataent has two phases. In the f i r s t ,  the i n i t i a l  ' k i l l ' ,  the drugs 

k i l l  tubercle bac i l l i  tbat a re  dividing. But  wle are not; they sre in  a dormant s tate .  

Ihs long period of treatment has in the past beon necessary in o x b r  to suppress bacterial 

multiplication and to k i l l  thorn bci l l i  tha t  escape the aupptession. To reduce the 

duration of the suppression phase it is necessary to k i l l  a s  m a n y  a s  possible of the baci l l i  

during the 'ki l l ing '  phase. To do this requires highly bactericidal drugs. 'hose with 

the greatest k i l l i ng  power are r i f u p i c i n ,  isoniazid and the combination of streptomycin 

and pyrreinuide. 'hus, these a re  the drugs mst l ikely to be of value i n  reducing the 

period of treatment by increasing the efficacy of the 'kil1ing'pha.e. 

IhO objectives a re  seduction of the frequency of drug administration - to make s u p e r  

vision easier  - and shortening of the to t a l  duration of treatrsnt.  Ri fupic in ,  imniazid 

and streptomycin with pyrazinuide are l ike ly  t o  succeed i n  both. 

Controlluf c l in ica l  trials have, therefore, been mainly wncerned during the past f ive  

years with eaploring tlu poss ib i l i t ies  of regimns including .om or  a l l  of these drugs. 



Supemisad i n t e r n i t t m t  reizimms 

2 The high efficacy of streptomycin and high-dose isoniazid was reported in  1964 . I t  

is well-horn. 91 per cent of patients with i n i t i a l l y  sensitive cultures had quiescent 

disease a t  one year. mills  reported during the past f ive years have confirmed i ts  

efficacy and explored the value of an i n i t i a l  intarsive phase. 

In 1970 the International Union against lbberoulosis reported a t r i a l  of th i s  regimen 
3 

with a fourweek i n i t i a l  daily phase of streptomycin, isoniazid and thiacetamne . After 

a year 's  t reament  93 per oent had quiescent disease. In Czechoslovakia a t r i a l  with a 

t h r e e m n t h ' s  da i ly  phase of streptomycin, i s o n i d d  and PAS produced 100 per cent quiescent4; 
5 

and the resul t s  w e r e  s i m i l u  when the daily phase was reduced t o  s i x  weeks . With the same 
6 

regimen in Singapore 98 per cent quiescence was reported . In Creat Britain a controlled 

t r i a l  was reported in 1973: the three-drug regimen f o r  the f i r s t  three months followed by 
7 

trice-weekly streptomycin and isoniazid produced 95 per cent quiescence . 
The figures of quie.cslrce reported in  these t r i a l s  ahould not be compared with each other. 

lhere were differences, amng other factors,  i n  the definition of quiescence used. I t  is 

not bar whether tho i n i t i a l  phase with t h m  drugs does, i n  fac t ,  improve results in  

pat ients  with sensitive culturea; f o r  no d i rec t  comparison of regimema with and without 

a dai ly phase has been made. 

Ihe resul t s  i n  pat ients  with i n i t i a l l y  resis tant  cultures have, a s  expected, been less 

mod; and i n  tho- an i n i t i a l  threedrug phase is probably important. Adding a third 

drug - PAS o r  th i aoe tmm.  - in both the i n i t i a l  dai ly phuo and the in tern i t ten t  phase 

does not improve tim reaulta in pat ients  with sensi t ive m~l tu res ;  but there is a suggestion 

that it u y  do 80 i n  tbom with resis tant  cultures, but  a t  the cost  of increased toxici ty 
8 

and w c e p t a b i l i t y  of the regimen . 
As the trice-wekly re~irsn has beon m sat isfactory i t  was masoruble to increase the 

Interval further, to 0nc.e a weak. Using the same doses of streptomycin and imniazid a s  in  
9 

the trice-weekly regimn, the resul t s  w m  much worse . W y  66 per cent had a favourable 

response. ?he re.pmm was greatly influenced by the r a t e  of inactivation of isoniazid. 

With slow inactivators 76 per cent had a favourable response, but only 56 per oent of rapid 

inactivators. Adding pyruinamide made no difference. Whun the streptomycin and isoniazid 

wm given da i ly  a t  the s t a r t  the response was improved in  both groups, to 95 per cent in  

slow inactivators but t o  only 76 per oent in  rapid inactivators. Neither increasing the 
10 

dam of isoniaeid nor adding PAS improved the resul t s  . 
A slow-release f o l r  of iwa iaz id  m y  uke the onoe-weekly regimen ef f ic ient  in  rapid 

inactivators. I t  can bring the serum concentrations and durations of coverage up to those 



11 found r i t h  o=dinary iaoniazid in  slow inactivators . B u t  trials of its therapeutic 

efficacy have not been completed. 

Other drug regimens have been t r ied  in  supervised intermittent regimens. Ethambutol 

and isoniazid once o r  trice a week a f t e r  an i n i t i a l  two weeks supplSnent of streptomycin i s  

not highly effect ive - especially in  rapid inactivators l2 . But  a similar regimen with 

PAS instead of ethmbutol twice weekly gave resul ts  similar, though probably s l ight ly l e s s  

good, to those obtained with isoniazid and PAD daily l3 . 'Ihe twice weekly regimen was 

much more acceptable, only 6% complaining of side-effects compared with 21% on the daily 

regimen. Ihiacetawne and isoniazid a f t e r  eight weeks supplement with streptomycin have 

also given good resul t s  l4 . An orally administered twice-weekly reg-en has some practical 

advantages in  certain circumstances. 

Bffampicin is another drug tha t  experimentally appears suit8ble fo r  intermittentregban,. 
15 

In Hong gong a t r i a l  was done in  pat ients  with cultures resis tant  t o  isoniazid . Ihey 
received e i the r  r i f u p i c i n  and etbmbutol daily, rifampicin and ethubutol  t r i c e  o r  once 

weekly, and a fourth group had the weekly continuation phase supplsunted by a daily phase for 

t w  months. 'he results were l e s s  good i n  the twice-weekly (80 per cent favourable) and 

once-weekly (82 per oent favourable) than in  the daily group (89 per oent favourable). But 

the once-weekly regimn produced 91 per cent favourable resul ts  when the drugs were given 

dai ly fo r  the f i r s t  tw months. 

'he disadvantage of inteai t tentxifampicin is the frequency of unpleasant side-effects. 

Febrile episodes ('flu-like) occurred in 54 per cent of those given weekly doses from the 
16 start . 'hew are  mediated by an irnme mchanism and rifampicin-dependent antibodies can 

17 
be detaated in  the serum . An attempt to o v e M l e  them by giving a n 1 1  doses of r i f s lp ic in  

18 
daily in addition to the large weekly doses has not been entirely successful . 

In good results were also reported with ethambutol and r i f s lp ic in  e i ther  once 

o r  twice weekly a f t e r  an i n i t i a l  period of thrse months daily treatment. M c e  weekly gave 

no better resul t s  than once weekly. l b d c i t y  was much l e s s  than i n  the Hong Kong t r i a l  - 
only 18 per cent of ' f lu  epiaodes compared r i t h  35 per cent. A once-weekly regimen has 

21 also been reported on favourably from the German Democratic and from Singapore . 
In Singapore 8 l o w r  dose of r i f u p i c i n  - 6Wmg - was found to be a s  effective a s  SOCmg 

i n  the trice-weekly regimen. 

I t  should be noted that  none of the t r i a l s  has shorn that a supervised i n t e l r i t t e n t  

regium gives better resul t s  than giving the s u e  drugs in  a daily unsupervised dnily regium 

i n  co-operatire patients. 'here is nothing magical about supervision o r  interrittency. 

Both a re  m r e l y  ways of trying t o  obtain r e w l a r  drug adrinistration. A supervised i n t e r  



mittent regimen is valuable i n  cer tain types of pat ients  and i n  cer tain environments. 

With other  pat ients  and other environments supervision and intermittency are  unnecessary 

o r  unobtainable. One regimen should not be used to the exclusion of all others. 

Shortened regimens 

h e  B r i t i s h  and East African Medical Research Councils carried out a t r i a l  of a 
22,23,24 he sirmonth regimen of rifampicin, isoniazid and streptomycin given daily. 

pat ients  were followed up fo r  two years a f t e r  the end of treatment. h e  r e su l t s  were 

oomp.red with those of the standard regimen of isonlaaid and thiacetazone fo r  eighteen 

mnthm with dai ly streptomyoin fo r  the f i r s t  e ight  week.. Of those with a favourable 

s t a tus  st the end of treatment i n  both regimens - almost a11 those who oap le t ed  

treatmerrt - only 3 per cent had relapsed a f t e r  t h i r t y  months of observation from the 

s t a r t  of treatment. Ihum the s i x - m t h  r i f u p i c i n  regimen had produced a s  good, and a s  

last ingly good, resu l t s  a s  the eighteen-month regimen. YDrwver, a l m s t  a11 who relapsed 

did .o within the firmt s i x  months a f t e r  mtopping t r e a h e n t  m d  hul n n s i t i v e  cultures, 

M that  they could be retreated with the s u e  drugs. 

Ihis partioular aix-mnth regimen is, of couru ,  not a practioally u u f u l  one f o r  

u n y  countries, requiring dai ly injections and costing much money, a s  rifempioin is a w r y  

exponaive drug. 'ha next step, therefore, was to investigate whether a t rap toyoin  m a  

neoesaary, whether the duration of r i f u p i o i n  t r e a f u n t  oould k nduood, and whether the 

aeoond p h a u  of treatment oould be given with oheaper d w a  o r  with a twio.m*ly r e g i m  

whioh oould k doquately auporr iud.  

In the f i r a t  t r i a l  a third regimen hul beon u n d :  imniaaid with a t n p t a y o i n  and 

pyraminuide. Run l a t t e r  tro drugs together t o m  a baoterioidal Oombilution. Tk. 

malt .  n m  lea. good than the r i f u p i o i n  regimen - 8 por oont ro l apna  - but they nrr 
a t i l l  qui te  onoouraging. In the noond t r i a l ,  thmrefore, pyrasinuide waa added to 

atrmgthen the ho te r io ida l  effoot. 

l tm  r e g i n n a  were: BHR daily, HR daily, 8HM fo r  eight -a followed by lB o r  81H1. 

Iho relapae r a t e s  s i x  month. a f t e r  treatment stopped were: BHR - 2 per oent; HR - 5 per 

o a t ;  BHRZ/lB - 6 per oent; 8HRZ/B2H2 - 4 per oent. m e  differenoes were not s ignif i -  

oant. Further observation is, of courae, necessary. Btt we can tentatively conclude 

that ,  in  pa t ien ts  with i n i t i a l l y  sensi t ive cul tures  1) streptomycin is unnecessary i f  

rifampicin and isoniazid a re  given dai ly fo r  s i x  months; 2) r i f u p i c i n  need be given fo r  

only eight weeks with streptomycin and pyrazinmide i f  3) fo r  the r a i n i n g  four months 

isoniazid and thiacetaaone ore given dai ly o r  streptolycin and iumiazid an ,  given twice 
25 

a reek . 
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Similar r i f u p i c i n  regimens have been investigated i n  France, Great Britain and B r a i l .  

In France only one certain bacteriological relapse was observed during the eighteen-month 

follow-up of 59 patients  treated f o r  s ix  wn ths  with rifampizin uld isoniazid with e i the r  

streptomycin o r  ethmhu2al for  the f i r s t  three months. With the period of treatment 
26 extended t o  nine months no relapses were observed . In Great Britain only three per c m t  

relapses were reported a t  eighteen months a f t e r  a similar regimen given fo r  s i x  months; and 
27 no relapses had been observed a f t e r  nine months treatment . In Brazil 3 per cent relapses 

were observed a f t e r  two years follow-up after s ix  months treatment with r i fmpic in ,  i m n i r  
28 

zid and ethambutol . 
A s  the dagree of supervision of drug administration and the c r i t e r i a  f o r  assessing 

relapses were d i f fe rent  i n  these t r i a l s  the resu l t s  should not be uncri t ical ly compared. 

All tha t  o m  be stated a t  present is that  rifampicin-containing regimens of s ix  o r  nir 

months duration can be highly effect ive i n  producing las t ing  non-infectiousness of even 

faradvanced pulmonary tubmmulosis. 

But  rifampicin is exponaive. Need i t  be used a t  a l l ?  .In tlong Kong a t r i a l  was 

carried out t o  explore the poss ib i l i t ies  of atreptolpycin plus pyrazinamide a s  one bacterici- 
29 da1 agent and isoniazid a s  the other . 

Ihree rogims were givon fo r  e i ther  s i x  o r  nine months. In one, a11 three drugs 

were given daily. In another, they were given three t ius  a m k ,  and i n  the third twice 

a week. Observation has so f a r  ext6nded to  only s i x  mths a f t e r  the end of treatment - 
the period during which most relapses a re  l ike ly  to occur. Wha given fo r  only s i x  mnths  

the relapse r a t e s  were high (13 - 18 per cent). But with nine months t r ea tmnt  the relapse 

ra tes  were low (3 - 4 per cent). The three times weekly regimen fo r  nine months was a s  good 

a s  the dai ly regimen. mt  the twice-weskly regimen appeared l eas  good; for ,  although the 

relapse r a t e  was low, the proportion with unsatisfactory resu l t s  a t  the end of treatment wr 

s l ight ly,  though not significantly, higher than the proportions i n  the dai ly and t h r l c g  

weekly regimens. 

lheae resu l t s  a l l  re fer  to pat ients  w i t h  i n i t i a l l y  sensi t ive cultures,  But, because 

of bad t reatrent  and ineff icient  medical organization many pat ients  coning to  health centres 

already have res i s tan t  cultures. From the Hong Kong resul t s  i t  was possible to  estimate 

the to t a l  e f fec t  of applying the streptomycin, isoniazid, pyrazinamide regimen in a l l  

patients,  both those with sensi t ive and those with res i s tan t  cultures. In Hong Kong 21 

per cent of pa t ien ts  coming fo r  treatment have res i s tan t  cultures. In such a population 

h i l y  streptomycin, iaoniazid and pyrazinamide fo r  nine months would produce las t ing  ncn- 

infectiousness in about 90 per cent of all patients  who co-operated fo r  the whole period of 



treatment. With a thrice-weekly regimen the  proportion would be about 85 per cent. 

'Ibis is en impressive demonstration of the  potency of shor t  regimens of bacter ic idal  

drugs. 

Pm8pects f o r  more e f f i c i e n t  treatment 

I t  i s  highly l i k e l y  tha t  even shor te r  end less exacting regirns rill be discovered 

wi thin  the  next ten  years. The duration of treatment u y  be mduaed t o  108s then s i x  

months, with p a r t  of i t  being given once weekly. 

RIe drugs end the ways i n  which t o  use them a r e  already ava i l ab le  to control  t u b e r  

cu loa i s  i n  the  world. A l l  t h a t  i s  lacking i s  the soc ia l  organization to  put  i n t o  prac- 

t i c e  the  discover ies  of laboratory invest igat ions  and control led  c l i n i c a l  t r i a l s .  'ha 

s c i e n t i s t s  have provided the  tools:  the  p o l i t i c i m s ,  the  adminis t ra tors  end the  people 

themselves mst use them e f f i c i e n t l y .  
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APPmDIX I 

Doses of drugs used i n  c l i n i c a l  t r i a l s  of intermittent regimens 

Streptomycin 

Iaoniazid 

Ri fupio in  

Ethambutol 

g . ras inuide  

Intermittent reghen  
- -- - - - - - - 

'miaceta~one 

PAS 

M c e  weekly Once weekly 
- 1 I 



APPENDIX 11 

Reghens Pad doses of drugs used in clinical trials of short regimens 

1 
Ref. R E G I M E N  

24 I SHR or SHZ 6/12 
I 

Doses of drugs 

S 

25 1 snR or HR 6/12 
I SHRZ 2/12 - S2H2Z2 
1 or nl 4/12 
I 

26 j S(E)HR 3/12 - HR 3 
or 6/12 

! 
27 S(E)HR 2/12 - HR 4 

or 7/12 

28 I EHR 6/12 

2s i SHZ 6 or 9/12 

T 

1 1.. I : 300 mg. 450-600 mg. j 
1 Ig. I 150 mg.: 300 4. daily; 450-600 mg. 1 1.5-2g. daily 
i 1 600-900 mg.x21 \ 3 - 4g. x 2 

! I 1 

! 
16. I I 

450 4. 25 mglkg 600 mg. 1 
I 

I 

i 

- 

1 1 
H ! E R I Z 

I - 
I 
! 

538323 

S2H2Z2 

i 

1.5-2 g. 

' 0.75 g. 1 300 W. 25 mgbg 600 mg. 

I I 
I 

lg. , wl 4. I 450-600 mg. ! 
1 

! I 

I , 
1 0.75-1 g. 

: 500 mg. 1.2g. 600 mg. 

: 300 m. 
0.75-1 g. 1 5 ~ / * e  : 1 2.0-2.5 g. 

1 
! 1 0.75-1 I. I 15igBg i g. 

, , I 


