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INTRODUCTION

Repor t s  f rom the  var ious  de-addic t ion
centers in India indicate that  a majori ty of
the  pa t ien t s  u t i l i z ing  the  se rv ices  a re
dependent  on  op io id  d rugs .  The  per iod

prevalence ra te  (use  in  las t  one month)  of
hero in  use  among adul t  males  in  Ind ia  i s
around 0.2–1.3% (1).

Main tenance  therapy  a ims  a t  reduc ing
the  need  for  i l l i c i t  d rugs  by  prescr ib ing
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Abstract  :  The aim of  the present  s tudy was to  evaluate ,  two different
doses  of  subl ingual  buprenorphine  (2  mg and 4  mg)  among pat ients  on
maintenance treatment and to assess the relationship of steady state plasma
level with craving.

Twenty  th ree  ma le  op io id  dependen t  ( ICD-10  DCR)  sub jec t s ,  were
assigned to  double  bl ind randomized control led t r ia l  of  2  and 4 mg/day
doses of buprenorphine in an inpatient setting. They were evaluated thrice
(2nd, 7th and 14th day) in 2 weeks for withdrawal symptoms (acute and
protracted), sedation, euphoria, craving, side effects,  global rating of well
being and for  measurement  of  plasma levels  of  buprenorphine.  The data
showed that there were no significant difference in scores of euphoria and
sedat ion ,  pro t rac ted  wi thdrawal  symptoms and s ide  ef fec ts ,  c raving and
overall  well being and plasma level of buprenorphine among the subjects.
However, both the groups had significant difference in score on almost all
the measurements on final observation in comparison to initial observation.

Both 2 mg/day and 4 mg/day dose of buprenorphine were effective in
long  t e rm pharmaco the rapy  o f  op io id  dependence  wi thou t  s ign i f i can t
difference as  compared by different  measures  used in the s tudy.
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medica t ion  (agonis t  o r  an tagonis t )  on  a
regu la r  bas i s  to  the  dependent  pa t ien t s .
Buprenorphine  as  a  long- term maintenance
agent  has emerged as  an al ternat ive to the
widely used methadone (2, 3). It has a limited
euphor ic  e f fec t ,  wide  safe ty  margin  and  a
ceil ing effect on respiratory depression (4).
Severa l  wes te rn  s tud ies  have  used  doses
ranging be tween 2–32 mg (subl ingual )  per
day comparing i t  with methadone and have
shown its efficacy. It has been reported that
8 mg/day of buprenorphine is equal in efficacy
to  methadone  as  a  main tenance  agent
though the difference between 4 mg and 8
mg was marginal (5, 6, 7). The optimal dose
for  maintenance therapy in  Indian subjects
is  not known. This dose may be lower due
to the lower habit  size, decreased purity of
heroin available, and the lower body weight
among Ind ians .  S imi la r  observa t ions  have
been  made  regard ing  an t ipsychot ic
medicat ions  in  Asian  subjec ts  who require
lower doses of neuroleptics to control their
psychotic symptoms (8).

The  presen t  s tudy  compared  the
effectiveness of 4 mg/day of buprenorphine
against 2 mg/day over a period of 2 weeks
in  a  con t ro l led  exper imenta l  env i ronment
in  hero in  dependent  pa t ien t s  who were
stabilized on 2 mg or less of buprenorphine.

METHODS

Subjec t s  o f  the  s tudy

The study sample included twenty male
opioid dependent subjects aged between 25–
50  years  who sa t i s f ied  the  DSM IV TR
cr i te r ia  fo r  op io id  dependence .  These
subjec t s  were  rece iv ing  2  mg or  l ess  o f

buprenorphine ,  as  a  maintenance  t rea tment
for at least 1 month before the study. These
subjec ts  were  chosen  f rom the  out  pa t ien t
department and the community clinic of the
Nat iona l  Drug  Dependence  Trea tment
Cent re ,  Al l  Ind ia  Ins t i tu te  o f  Medica l
Sciences,  New Delhi.  Informed consent was
obta ined  f rom a l l  the  sub jec t s  before
including in  the  s tudy.  Subjects  who were
to ta l ly  abs t inen t  f rom opio ids  whi le
receiving 2 mg or less of buprenorphine and
who were  dependent  on  any  o ther
psychot rop ic  d rug  (excep t  n ico t ine)  in
prev ious  month  were  exc luded  f rom the
s tudy .  The  s tudy  go t  approved by an
Institutional Ethics Commit tee  and  was  in
compliance with the ethical standards of the
Commit tee  on  Human Exper imenta t ion  of
the  ins t i tu t ion .

Study  des ign

The subjects  were admitted to the ward
and divided in to  two groups  (Group-1 and
Group-2)  us ing  random a l loca t ion  tab le .
Group-1  sub jec t s  were  g iven  2  mg
buprenorphine  and  Group-2  sub jec t s  were
given 4 mg buprenorphine in a double blind
m a n n e r .

Adminis trat ion  o f  the  tab le t s

Subjects in Group 1 received one tablet
of  buprenorphine (2 mg) and one tablet  of
p lacebo  in  the  morn ing  and  1  tab le t  o f
placebo in the evening. Subjects in Group 2
received 2 tablets of 2 mg buprenorphine in
the morning and 1 tablet  of placebo in the
evening.  Al l  the  table ts  (both  placebo and
ac t ive  compound)  were  admin is te red
subl ingual ly .
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(MBG) and  Pentobarb i ta l  Chlorpromazine
Alcohol Group scale (PCAG) (12). A checklist
o f  p ro t rac ted  wi thdrawal  symptoms
commonly  repor ted  in  l i t e ra tu re  was
prepared  ( Jas insk i ,  1978)  and  the  pa t ien t
rated each symptom (13). A list of common
side effects  of  buprenorphine was prepared
and assessed. Craving was assessed by Visual
Analog scale (VAS) (14), following exposure
to the drug related cues in the form of color
s l ides  showing  drug  use  parapherna l ia ,
s imula ted  drug  purchase ,  consumpt ion
( inha l ing  hero in  o r  in jec t ing  drugs)  and
withdrawal symptoms. A total  of  six sl ides
were shown to each subject and subjects were
exposed  to  each  s l ide  fo r  3  minutes  and
descript ion of  the s i tuat ion depicted in the
slide was narrated in a lucid manner in order
to  e l i c i t  c rav ing .  The  peak  ra t ing  was
assessed  on  th ree  parameters  o f  des i re  to
consume drug ,  d i f f i cu l ty  in  res i s t ing  drug
consumpt ion  and uneas iness .  Global  ra t ing
scale was used to assess the physical  s tate
of the patient and overall well being at the
end of the study.

Adminis trat ion  o f  the  sca les

All  the  sca les  except  the  g lobal  ra t ing
scale were administered on the 2nd, 7th and
14th day after admission. SOWS, OOWS and
Cue  Exposure  were  assessed  as  “here  and
now” basis.  Assessment on other i tems was
based  on  the  fo l lowing  t ime  f rames—
previous  one  month  dur ing  the  f i r s t
assessment (Day 2), for the previous 5 days
dur ing the  second assessment  (Day 7)  and
for  the  p rev ious  7  days  dur ing  the  th i rd
assessment  (Day  14) .  Dur ing  assessment ,
sca les  were  p resen ted  in  the  sequence  as
described above.

Ins truct ion  to  the  pat ients

Patients  were informed that  they would
receive dai ly  medicines  at  7  am and 7 pm
and assessment  would  be  done  a t  10  am
on the 2nd, 7th and 14th day of admission.
No medic ines  o ther  than  Loperamide
and  Zopic lone  were  permiss ib le .  Opio id
withdrawal (acute and protracted),  euphoria,
seda t ion ,  c rav ing  and  overa l l  s t a tus  were
assessed using the appropriate  tools .

Ur ine  samples  were  sc reened  by  th in
layer  chromatography  on  the  day  of
admission to assess presence of illicit opioid
and other drug of abuse (9). In addition, two
random ur ine  samples  were  a l so  sc reened
to ensure  that  the  subjects  were  f ree  f rom
exogenous  op io id  use  o ther  than  the
prescr ip t ion medic ine .

Blood samples were drawn, on the day of
admission and on the 14th day, 3 hours after
the morning dose of  medicine (10 am) and
the  p lasma leve l  o f  buprenorphine  was
est imated.  The quant i ta t ive assessment  was
done by gas  l iquid chromatography (GLC),
us ing  Hewle t t  Packard  5890  se r ies  I I
equipment. The samples were injected on to
the GLC column in split mode and modified
condit ions were set  to  ascer tain the s teady
state plasma levels (10).

A s s e s s m e n t

Signs and symptoms of opiate withdrawal
were  ra ted  us ing  sub jec t ive  op ia te
withdrawal scale (SOWS) and the objective
opia te  wi thdrawal  sca le  (OOWS)  (11) .
Assessment  of  euphor ia  and sedat ion  were
done using Morphine Benzedrine Group scale
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Data  ana lys i s

Socio-demographic  da ta  o f  bo th  the
groups were compared using Chi-square test
wi th  Yates  cor rec t ion  and  unpai red  t  t es t .
Both the groups were compared on scores of
all the scales on day 2, 7 and 14 (inter-group
comparison) using unpaired t test. The scores
of al l  the scales were compared within the
same subjects in a group on day 2, 7 and 14
(intra-group comparison)  by Friedmans two
way analys is  of  var iance .  The re la t ionship
of steady state plasma level to buprenorphine
dose was assessed using Mann-Whitney test.
Spearmann corre la t ion  coeff ic ient  tes t  was
used for studying the relationship of plasma
level with MBG and VAS.

RESULTS

Forty-five patients with opioid dependence,
fu l f i l l ing  the  ICD-10  DCR cr i t e r ia  were
screened for the study. Twenty-three subjects
par t i c ipa ted  in  the  s tudy  and  twenty- two
subjec t s  s tayed  in  the  t rea tment  fo r  the
en t i re  dura t ion  of  the  s tudy .  One  sub jec t
dropped out  on the third day of  the study.
Demographic profile and drug use history of
the subjects is shown in Table I. The socio-
demographic profile of the subjects did not
reveal any baseline differences between the
two groups .  The mean age  of  the  subjec ts
was  36 ± 5.5  years  and  they  had  a  mean
duration of 7 years of education. The subjects
in both the groups had similar age of onset
of initiation, duration and frequency of non
prescription opioid use. In spite of being on
prescr ip t ion  buprenorphine  (dose  be tween
1.2–2 mg/day) over last one month, subjects
cont inued  us ing  i l l i c i t  he ro in  and  non-
prescr ipt ion buprenorphine.  Median number

of days of heroin use in last one month was
9 days for subjects in group 1 and 18 days
for subjects in group 2.

S ix  sub jec t s  used  on ly  ‘S t ree t  he ro in’
while rest  of  them combined i t  with ei ther
buprenorphine  (non  prescr ip t ion)  o r
pentazocine injection. Few of them were also
us ing  a lcohol ,  cannabis ,  ch lorpheni ramine
maleate and benzodiazepine concurrently, in
a  non dependent  fashion.  Though they had
no d i f fe rence  as  regards  a lcohol ,  cannabis
and  benzodiazep ine  use ,  more  sub jec t s  in
group  1  repor ted  us ing  ch lorpheni ramine
maleate use as compared to subjects in group
2. Before inclusion in the study, subjects of
both the groups received mean buprenorphine
dose of  about  1.8 mg/day.  The durat ion of
therapy was var iable .  The median durat ion
was 5 months in group 1 and 3 months in
group 2.

TABLE I : Use  o f  non-presc r ip t ion  op io id  in  the
s u b j e c t s .

Group 1 Group 2 S ign i -
(2 mg, (4 mg, ficance
n=11) n=12) (2
Mean Mean tailed)

(±S.D.) (±S.D.)

Age of initiation of
heroin use (years) 25.6 (4.3) 24.1 (5.0) 0.43

Duration of daily
use (years) 12.0 (4.3) 9.9 (5.8) 0.35

Frequency of
heroin use in last
1 month (days) 11.0 (10.5) 17.8 (11.4) 0.15

Frequency of
buprenorphine use in
last 1 month (days) 6.3 (10.4) 4.7 (10.9) 0.72

Last use (before
admission) (no. of days) 1.3 (1.6) 3.6 (6.6) 0.26

Unpa i red  t  t e s t  app l i ed .
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Opiate  wi thdrawal  measures

The  mean  sub jec t ive  (Table  I I )  and
objective (Table III) opioid withdrawal scores
be tween  the  g roups  d id  no t  revea l  any
s igni f ican t  d i f fe rence .  In  bo th  the  groups ,
scores  reduced  more  on  7 th  day  in
compar i son  to  base l ine  than  on  14 th  day .
The  compar i son  of  mean  SOWS scores
among the subjects of group 1 revealed that
differences between scores on 2nd day and
7th  day ,  2nd  day  and  14 th  day  reached
s ign i f icance .  There  was  no  s ign i f ican t
difference between scores of the 7th and 14th
day .

The  in t ra -group  compar i son  of  SOWS
score  in  g roup  2  showed s ta t i s t i ca l ly
s igni f icant  decrease  of  scores  on  the  14th
day  when  compared  wi th  the  2nd  day .
Sta t i s t ica l ly  s igni f icant  d i f ference  was  not
observed between the scores on the 2nd and

7th day as well as between the 7th and 14th
day .  The  OOWS scores ,  dec l ined  and
significant difference was observed between
2nd day and 7th day as well as between 2nd
and 14th  day in  both  the  groups  (mul t ip le
range  tes t ) .

Measurement  o f  protracted  wi thdrawal

s y m p t o m s

The  compara t ive  p ro t rac ted  wi thdrawal
scores reveal that on 7th day, the difference
between the scores of both the groups were
significant (Table IV). The reduction of scores
was  more  in  g roup  1  than  the  group  2
when  compared  to  base l ine ,  a l though  the
dif ference was  not  s ta t i s t ica l ly  s ignif icant .
On compar ing  wi th in  the  groups  (mul t ip le
range test),  the mean scores of the subjects
showed that both the groups had significant
reduction in protracted withdrawal symptom
scores on 7th day and 14th day as compared

TABLE II : In t rag roup  compar i son  o f  SOWS scores .

Group  1  (2  mg) Group  2  (4  mg)

2nd  day 7 th  day 14 th  day 2nd  day 7 th  day 14 th  day
(n=11) (n=10) (n=10) (n=12) (n=12) (n=12)

M e a n ± S D 12 .8±4 .9 3 . 9 ± 3 . 6 1 . 2 ± 1 . 1 12 .5±8 .3 5 . 1 ± 4 . 5 2 . 1 ± 3 . 7

S i g n i f i c a n c e 0 .00* 0 .00*

Fr iedman’s  two  way  ana lys i s  o f  va r i ance .  *P≤ 0 .05 .

TABLE II I : In t rag roup  compar i son  o f  OOWS scores .

Group  1  (2  mg) Group  2  (4  mg)

2nd  day 7 th  day 14 th  day 2nd  day 7 th  day 14 th  day
(n=11) (n=10) (n=10) (n=12) (n=12) (n=12)

M e a n ± S D 4 . 4 ± 1 . 7 0 . 7 ± 0 . 9 0 . 1 ± 0 . 3 5 . 3 ± 1 . 4 0 . 7 ± 0 . 8 0 .08±0 .3

S i g n i f i c a n c e 0 .00* 0 .00*

Fr iedman’s  two  way  ana lys i s  o f  va r i ance .  *P≤ 0 .05 .
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to scores on 2nd day (baseline).

Measurement  o f  euphor ia  and  sedat ion

Euphor ia  and  seda t ion  were  a l so
measured  among these  sub jec t s  us ing
Morphine Benzedrine Group scale (MBG) and
Pentobarb i ta l ,  Chlorpromazine ,  Alcohol
Group scale (PCAG), respectively. As shown
in Table V and Table VI that there was no
significant difference in the MBG and PCAG
scores on 2nd day, 7th day and 14th day in
both the groups respect ively.  However ,  the

increase  or  decl ine  f rom base l ine  of  MBG
and PCAG scores respectively is significant
on day 7 and day 14 but the changes between
mean  score  o f  day  7  and  day  14  a re  no t
signif icant .

Assessment  o f  crav ing

As shown in Table  VII ,  the mean VAS
score  y ie lded  no  s ign i f ican t  d i f fe rence
between the subjects  in  the two groups on
the  2nd ,  7 th  and  14 th  day  bu t  the  mean
base l ine  score  was  lower  among sub jec t s

TABLE IV : In t ra -g roup  compar i son  o f  p ro t rac ted  wi thdrawal  symptoms  scores .

Group  1  (2  mg) Group  2  (4  mg)

2nd  day 7 th  day 14 th  day 2nd  day 7 th  day 14 th  day
(n=11) (n=10) (n=10) (n=12) (n=12) (n=12)

M e a n ± S D 18 .4±6 .3 7 . 4 ± 5 . 5 4 . 4 ± 3 . 9 16 .3±4 .3 11 .3±5 .5 7 . 3 ± 6 . 8

S i g n i f i c a n c e 0 .00* 0 .00*

Fr iedman’s  two  way  ana lys i s  o f  va r i ance .  *P≤ 0 .05 .

TABLE V : In t ra -g roup  compar i son  o f  MBG scores  and  PCAG scores  in  pa t i en t s  r ece iv ing  2  mg.

MBG Score PCAG Score

2nd  day 7 th  day 14 th  day 2nd  day 7 th  day 14 th  day
(n=11) (n=10) (n=10) (n=11) (n=10) (n=10)

M e a n ± S D 5 . 7 ± 3 . 7 10 .6±2 .4 12 .0±1 .5 10 .0±2 .2 5 . 1 ± 2 . 9 4 . 2 ± 2 . 6

S i g n i f i c a n c e 0 .00* 0 .00*

Fr iedman’s  two  way  ana lys i s  o f  va r i ance .  *P≤ 0 .05 .

TABLE VI : Compar i son  o f  MBG scores  and  PCAG scores  in  pa t i en t s  r ece iv ing  4  mg  (n=12) .

MBG Score PCAG Score

2nd  day 7 th  day 14 th  day 2nd  day 7 th  day 14 th  day

M e a n ± S D 6 . 6 ± 3 . 2 10 .8±3 .0 11 .2±3 .6 8 . 8 ± 3 . 1 5 . 7 ± 2 . 9 4 . 6 ± 2 . 5

S i g n i f i c a n c e 0 .01* 0 .00*

Fr iedman’s  two  way  ana lys i s  o f  va r i ance .  *P≤ 0 .05 .
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TABLE VII : Compar i son  o f  mean  Visua l  Ana log  Sca le  (VAS)  scores  on  d i f fe ren t
days  be tween  pa t i en t s  r ece iv ing  2  mg  and  4  mg buprenorph ine .

Days  a f t e r Group  1  (2  mg) Group  2  (4  mg) S i g n i f i c a n c e 95% C. I .  o f  mean

a d m i s s i o n Mean (±S.D.) Mean (±S.D.) ( s ing le  ta i l ed)
L o w e r U p p e r

2 n d 37.3  (28 .3)  (n=11) 42.5  (27 .7)  (n=12) 0 . 3 2 –29 .5 1 9 . 1
7 t h 17.0  (20 .6)  (n=10) 28.3  (22 .1)  (n=12) 0 . 1 1 –30 .5 7 .8
1 4 t h 11.0  (16 .6)  (n=10) 15.0  (19 .3)  (n=12) 0 . 3 0 –20 .2 1 2 . 2

Min imum Score  =  0 ,  Maximum Score  +  100 .
C . I .  =  Conf idence  in te rva l ,  Unpa i red  t  t e s t  app l i ed .  *P≤0 .05 .

TABLE VII I : In t ra -g roup  compar i son  o f  Visua l  Ana log  Sca le  (VAS)  scores .

Group  1  (2  mg) Group  2  (4  mg)

2nd  day 7 th  day 14 th  day 2nd  day 7 th  day 14 th  day
(n=11) (n=10) (n=10) (n=12) (n=12) (n=12)

M e a n ± S D 37 .3±28 .3 17 .0±20 .6 11 .0±16 .6 42 .5±27 .7 28 .3±22 .1 15 .0±19 .3

S i g n i f i c a n c e 0 .00* 0 . 0 6

Fr iedman’s  two  way  ana lys i s  o f  va r i ance .  *P≤ 0 .05 .

receiving 2 mg than 4 mg buprenorphine.

On compar i son  of  VAS scores  wi th in
subjec ts  of  these  two groups  ( in t ra -group)
on  these  days ,  i t  appears  tha t  the  dec l ine
from scores of 2nd day to scores of 7th day
and  14 th  day  in  g roup  1  was  more  over t
(Table VIII). But significant change was not
observed in the decline between 7th and 14th
day (multiple range test). The decline on VAS
score in  group 2 was not  s ignif icant  when
compared among the subjects on these days
(mul t ip le  range tes t ) .

Measurement  o f  b lood  l eve l  o f  buprenorphine

As shown in Table IX, the blood levels of
buprenorphine on the day of admission (while
be ing  on  ou tpa t ien t  the rapy)  in  bo th  the
groups  were  be low the  cu t  o f f  l eve l  fo r
detec t ion .  Af ter  s tabi l iza t ion  on the  above
doses, blood level of buprenorphine on 14th
day  was  var iab le  in  two groups .  Subjec t s

receiving 4 mg had higher blood level though
the  d i f fe rence  was  no t  s ta t i s t i ca l ly
signif icant .

Corre la t ion  between  VAS score  and  b lood  l eve l

The correlation between VAS scores and
blood levels on day 14 was not significant in
group  1  ( r = 0 .50 ,  P = 0 .14)  and  group  2
(r = 0.12, P = 0.7).

TABLE IX : Compar i son  o f  b lood  l eve l  o f  14 th  day
among subjects receiving 2 mg and 4 mg
b u p r e n o r p h i n e .

Blood level S ign i - 95% C.I.
( n g / m l ) ficance of mean

Mean (single  

(±S.D.) tai led) Lower Upper

Group 1 16.9 (9.3) –28.1 0 .3
(2 mg)

Group 2 30.8 (19.7) 0.06 –27.5 –0.3
(4 mg)

Mann-Whi tney  t e s t ; C . I .  =  Conf idence  in te rva l .
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Measures  o f  overa l l  we l l  be ing

All  the  sub jec t s  (n = 22)  repor ted  tha t
they fel t  bet ter  in  their  overal l  wel l  being
fo l lowing  the  comple t ion  of  the  s tudy  as
compared to before the study.

Urinary  op io ids

During the 2 week study, urine samples
were screened by thin layer chromatography
for  i l l i c i t  op io ids .  In  g roup  1 ,  7  pa t ien t s
(63.6%) and in group 2, 8 patients (66.7%)
had  samples  pos i t ive  fo r  morphine  on  the
day of admission but the subsequent samples
collected for urinary opioids during the study
were  negat ive  for  morphine.

DISCUSSION

Long- te rm pharmacotherapy  for  d rug
dependence is important and adequate doses
can  cont ro l  wi thdrawal  re la ted  d i scomfor t
and  c rav ing .  These  drugs  no t  on ly  reduce
the i l l ici t  opioid use and criminal  behavior
but also improve the socio-economic function
as well .  Superiori ty of a particular drug or
a certain dose (of a medication) over another
dose in  long term pharmacotherapy can be
assessed by its ability to reduce craving and
withdrawal symptoms (acute and protracted)
in  an  exper imenta l  s i tua t ion .  The  cur ren t
study conducted in the inpatient setting did
not  resemble  na tura l i s t i c  se t t ing ,  bu t
compliance to  the  prescr ibed medicine  and
cessa t ion  of  i l l i c i t /non-prescr ip t ion  use  of
opioids  and other  drugs were ensured.

Outpat ient  s tudies  have been conducted
“by  compar ing  d i f fe ren t  doses  o f
buprenorphine  to  doses  of  methadone.  The
s tud ies  compar ing  two or  more  d i f fe ren t
doses of  buprenorphine or  comparing doses
of  buprenorphine  wi th  methadone  had  a

variable sample size (40–225) and the subjects
were followed up for variable duration (6–52
weeks) (15, 16, 17). These studies had taken
treatment retention, illicit opioid and cocaine
use ,  u r inary  op io id  de tec t ion ,  c r imina l
behavior  and  a r res t ,  HIV se roconvers ion ,
socially productive behavior i.e. employment
and  soc ia l  func t ion ing ,  as  some of  the
outcome measures  (18) .  In  the  cur ren t
s tudy ,  the  e f fec t iveness  o f  two doses  o f
buprenorphine was assessed in an inpat ient
setting by comparing their ability to suppress
acute  and  pro t rac ted  wi thdrawal  symptoms
(by  Subjec t ive  and  Objec t ive  Wi thdrawal
Scale  and  Pro t rac ted  Withdrawal  Symptom
check list) and craving (Visual Analog Scale).
Side effects like euphoria and sedation were
assessed by MBG or PCAG scale respectively
and other side effects were checked with the
help of a checklist of common adverse effects
of  buprenorphine.  The subjects  enrol led in
the study were already on 2 mg or less of
buprenorphine  on  an  ou tpa t ien t  bas i s  and
were  consuming  i l l i c i t  op io id  d rugs .  This
could  have  been  due  to  poor  con t ro l  o f
wi thdrawal  symptoms and  c rav ing ,  sub
therapeut ic  blood level  and dis turbing s ide
ef fec ts  leading  to  poor  compl iance .  I t  has
been  proposed  tha t  p lasma leve l  o f
methadone  could  be  cor re la ted  wel l  wi th
remission of withdrawal discomfort (19). As
no psychosocial intervention was initiated in
this  s tudy,  the  d i f ference  between the  two
groups  cou ld  be  a t t r ibu tab le  on ly  to
p h a r m a c o t h e r a p y .

The  randomiza t ion  was  e f fec t ive  as
ev iden t  f rom the  fac t  tha t  no  s ign i f ican t
d i f fe rence  was  observed  in  p re t rea tment
variables.  Subjects in both the groups were
assessed  and  scores  in  a l l  the  sca les
decreased on day 7 as compared to baseline
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except MBG score (which increased from base
level).  The Subjective and Objective Opioid
Withdrawal  Scores  in  bo th  the  g roups
reduced  s ign i f ican t ly  be tween  2nd  day
(base l ine)  and  7 th  o r  14 th  day .  S imi la r
observa t ion  was  made  in  the  measurement
of protracted withdrawal symptoms also. As
the buprenorphine level in the blood reached
a steady state after 4 days, the effect of the
drug showed that  the subjects  had a  lower
score on 7th day in comparison to 2nd day.
Following achievement of steady state blood
level,  scores did not reduce much from day
7 to day 14. In the baseline assessment (2nd
day), higher scores on withdrawal symptoms
were due to initial lower blood level of drug
on account of lower dose of buprenorphine.
High  scores  on  wi thdrawal  symptoms as
evidenced at  baseline,  could have been due
to  s toppage  of  i l l i c i t  d rug  use  resu l t ing
in  the  appearance  of  op io id  wi thdrawal
symptoms .

The  MBG score  increased  and  PCAG
score reduced over two weeks. The euphoria
(MBG score)  inc reased  in  the  sub jec t s
(following regular compliance and increased
dose) on 7th day, as the drug level increased
but did not increase further on 14th day as
steady s tate  plasma level  had already been
reached. The sedative effect of buprenorphine
(PCAG score) in both the groups reduced on
day 7  s teeply  in  compar ison to  day 2  and
remained  so  t i l l  day  14 .  This  cou ld  be  a
manifestation of development of tolerance to
the  seda t ive  p roper t i es  o f  buprenorphine .
The tolerance to different effects of a drug
develops at different rate (20). The subjects
probably  deve loped  to le rance  to  seda t ion
more quickly than euphoria. The high initial
scoring on PCAG scale  on day 2 (pr ior  to
onse t  o f  t rea tment  as  per  s tudy  schedule )
might  a l so  be  due  to  co-prescr ip t ion  of

benzodiazepine along with buprenorphine at
the preceding night before the baseline (day
2) evaluation.

Craving is a significant factor in opiate
addic t ion  tha t  i s  assoc ia ted  wi th  d rug
dependence and in relapse to drug use after
treatment. Craving could be elicited following
verba l  descr ip t ion  of  a  s i tua t ion  in  which
subjec t s  exper ienced  a  s t rong  c rav ing  and
subjec t s  ra ted  i t  on  a  v i sua l  ana log  sca le
(VAS) at the end of two week detoxification
from opioids (21). In this study, craving was
assessed by VAS to compare the desire for
psychoac t ive  subs tance  be tween  bo th  the
groups. Craving was assessed following cue
exposure  o f  photographs  dep ic t ing  drug
purchase  and  consumpt ion  s i tua t ions .  The
s imula ted  drug  use  s i tua t ions  a roused
crav ing  which  were  measured  sub jec t ive ly
by VAS. The measurement of craving (VAS
score) showed that the craving decreases on
day  7  as  euphor ia  increases  in  bo th  the
groups ,  which  could  be  exp la ined  by
at tainment  of  s teady s tate  level  of  drug in
blood and cue exposure  induced ext inct ion
of  condi t ioned craving (22,  23) ,  of  s t imuli
through repeated sessions was not considered
as a possibility in a 2 week inpatient study
in which weekly test sessions were conducted
fo l lowing  an  in i t i a l  p rac t ice  sess ion  wi th
different  scales  (VAS, PCAG, MBG among
others ) .  In  the  cur ren t  s tudy ,  c rav ing
subs ided  on  day  7  and  day  14  fo l lowing
regular  use  of  buprenorphine.  Thus,  i t  can
be  in fe r red  tha t  buprenorphine  cou ld
successful ly  suppress  or  a t tenuate  craving.

The inter-group comparison between the
two groups  d id  no t  revea l  any  s ign i f ican t
difference of scores on SOWS, OOWS, MBG,
PCAG and  VAS,  bu t  showed s ign i f ican t
d i f fe rence  in  the  scores  o f  Pro t rac ted
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Withdrawal Symptom checklist on day 7. The
high  in i t i a l  scores  cou ld  be  due  to  the
deple t ion of  b lood level  of  buprenorphine ,
desp i te  be ing  on  main tenance  medica t ion ,
due to dispensing of the medicine after 12–
13  hours  ( fo l lowing  the  l as t  dose)  and
complet ion of  ini t ia l  assessment  leading to
withdrawal  re la ted discomfort .

The plasma levels of buprenorphine were
not detected in most of the subjects (except
three who had level of < 4 ng/ml) on the day
of  admiss ion ,  which  re f lec t s  low dose
prescr ip t ion  f rom outpa t ien t  se t t ing .  The
plasma levels on 14th day in the two groups
showed wide  var ia t ion ,  which  was  a l so
repor ted  by  Chawarsk i ,  Schot tenfe ld ,
O’Connor  and  Pakes ,  (1999) ,  s ign i fy ing
di f fe rences  in  the  pharmacokine t ic  and
pharmacodynamic process among the subjects
of  the  same popula t ion  group  (24) .  In
genera l ,  h igher  doses  o f  buprenorphine
resu l ted  in  h igher  overa l l  p lasma
concent ra t ions  a t  14 th  day ,  a l though  the
difference was not significant. As the plasma
level  of  buprenorphine  increased,  both  the
SOWS and OOWS scores decreased. This was
s imi la r  to  reduc t ion  of  sub jec t ive  and
objective symptoms in relation to increased
plasma methadone  concent ra t ions  (19) .  As
observed f rom the visual  analog score  and
plasma level  of  buprenorphine,  the craving
decreased as plasma level  of buprenorphine
inc reased .

The side effect profile comparison showed
that the percentage of patients reporting side
effects is less on day 14 than on day 2. This
could  be  due  to  l iv ing  in  a  con t ro l led
envi ronment ,  hav ing  be t te r  nu t r i t ion  and
exaggerat ion of  problem on ini t ia l  days  in
an t ic ipa t ion  to  ge t  h igher  dose  o f
buprenorphine  and  o ther  medica t ions .

Overa l l ,  the  resu l t s  ind ica ted  tha t  the
effectiveness of 2 mg/day and 4 mg/day dose
of  buprenorphine  were  a lmos t  equa l .  The
study f indings  revealed that  there  were  no
difference of effect as measured in this study
between the subjects  receiving 2 mg and 4
mg buprenorphine.  However both the doses
caused significant reduction of scores at the
end of the study in comparison to baseline.
Essentially the doses were equally effective
to reduce withdrawal symptoms and craving.
The f indings when compared with previous
studies (4, 25 ),  suggest that the difference
between the two groups in current study may
not  have  reached s igni f icance  wi th  chosen
assessment  parameters  as  two marg ina l ly
d i f fe ren t  doses  of  2  mg or  4  mg were
compared for a shorter duration. It may also
be due to the small  sample size.

The findings from this 14 day study may
not  be  read i ly  app l icab le  to  the  pa t ien t
popula t ion  in  an  open  na tura l i s t i c  se t t ing
where patients encounter drug related cues,
consume illicit opioids and are influenced by
var ious  psycholog ica l  fac tors .  The  s tudy
documented  tha t  p rescr ib ing  4  mg/day
dose would not be hazardous for the subjects
as comparable side effects emphasized it  as
safe as 2 mg/day dose. This study should be
followed up with further studies of long term
follow up in outpatient  set t ing.

In conclusion, some opioid addict subjects
do  per form be t te r  wi th  h igher  doses  and
cau t ious  c l in ica l  judgment  i s  necessary
before  conc lud ing  about  a  par t i cu la r  dose
from the  resul ts  of  th is  s tudy.  Apar t  f rom
pharmacotherapy ,  long- te rm t rea tment  o f
op io id  dependence  should  cons i s t  o f
psychosoc ia l  in te rvent ion  l ike  counse l l ing ,
rehab i l i t a t ion  and  measures  fo r  re lapse
p reven t i on .
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