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Background: Multi drug resistant-tuberculosis (MDR-TB) [resistant to Isoniazid and

Rifampicin] is a major global public health problem. In India the incidence is rising in

spite of implementation of Revised National Tuberculosis Control Program. Standard

MDR-TB drugs are second generation antibiotics taken for 24e27 months. The present

study was undertaken to evaluate the efficacy of add on homeopathic intervention to

the standard MDR-TB regimen (SR).

Methods: A randomized, double blind, placebo controlled study was conducted from

2003 to 2008. 120 diagnosed MDR-TB patients (both culture positive and negative)

were enrolled and randomized to receive Standard Regimen + individualized homeo-

pathic medicine (SR + H) or Standard Regimen + identical placebo (SR + P). The medi-

cines have been used in infrequent doses. The outcome measures were sputum

conversion, changes in chest X-ray (CXR), hemoglobin, erythrocyte sedimentation rate

(ESR), weight gain, and clinical improvement.

Results: There was an improvement in all the outcome measures as per intention to

treat (ITT) and per protocol (PP) analyses. ITT analyses revealed sputum culture conver-

sion from positive to negative in 23 (38.3%) in SR + H; 23 (38.3%) patients in SR + P group;

(p = 0.269) and 27 (55.1); 21 (42.8%), p = 0.225 as PP analyses. The mean weight gain in

SR + H group was 2.4 ± 4.9 and in SR + P was 0.8 ± 4.4; [p = 0.071], reduction in ESR in

SR + H was �8.7 ± 13.2; SR + P was 3.9 ± 15.4 [p = 0.068]. The mean increase in hemoglo-

bin was by 0.6 ± 1.7 in SR + H & 0.3 ± 2.3 [p = 0.440] in SR + P group at 95% confidence

interval. Statistically significant improvement was seen in CXR in 37 (61.7%) in SR + H

and 20 (33.3%) patients in SR + P group (p = 0.002).

Subgroup analyses of culture positive patients showed statistically significant improve-

ment in CXR (p = 0.0005), weight gain (p = 0.026), increase in hemoglobin (p = 0.017) and

reduction in ESR (p = 0.025) with add on homeopathy. The cure rate was 11.4% more in

SR + H group as compared to placebo group. Change in sputum culture conversion, was

not statistically significant.

Conclusion: Add on homeopathy in addition to standard therapy appears to improve

outcome in MDR-TB. Larger scale studies using a standardized homeopathic treatment

regime should be conducted. Homeopathy (2014) 103, 97e107.
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Introduction
Multi drug resistant-tuberculosis (MDR-TB) is an infec-

tion caused by Mycobacterium tuberculosis, in a patient
whose sputum is culture positive and is resistant in-vitro
to isoniazid (H) and rifampicin (R), based on Drug Sensi-
tivity Test (DST) results1. It is a major global public health
problem in spite of several initiatives of World Health Or-
ganization (WHO) during the last five decades. In 2011,
there have been estimated 8.7 million new cases. The
burden is highest in Asia and Africa. India and China com-
bined have almost 40% of world tuberculosis (TB) cases.
3.7% of new cases and 20% of previously treated cases
are estimated to have MDR-TB with an estimated
310,000 (range, 220,000e400,000) cases among notified
pulmonary TB patients2.
Under the Revised National Tuberculosis Control Pro-

gramme (RNTCP) administered by the Government of In-
dia, there are 585 Directly Observed Treatment Strategy
(DOTS) centers, 24 chest clinics and 4 DOTS plus sites
in Delhi for programmatic management of MDR-TB3

where internationally approved multi drug regimen of
anti-tubercular drugs (ATT) is followed for the treatment
of different categories of TB. Treatment of MDR-TB pa-
tients is provided only at DOTS plus sites located at med-
ical college hospitals and chest and respiratory disease
institutes3. Standard MDR-TB drugs are second generation
antibiotics focused on bacteria and required to be taken for
24e27 months1. Even then the overall treatment success
rate is 48%2 with considerable morbidity.
Homeopathy is a popular and recognized system of med-

icine in India4, patients with MDR-TB often consult ho-
meopathic doctors along with ATT to reduce morbidity
and case reports of successful treatment of pulmonary
TB using add on homeopathy were published5e7. A
committee of experts of homeopathy, tuberculosis and
bio-medical research, constituted by the Government of
National Capital Territory of Delhi (GNCTD) in 1999,
recommended a scientific clinical study where
homeopathy may be given as an add on intervention to
the standard MDR-TB regimen.
During the preparatory phase (2002e2003), 142 Cate-

gory (CAT) II failure patients; CAT II is a regimen given
to patients who had failed previous TB treatment and are
still sputum smear positive due to treatment failure, relapse
or default during treatment. The regimen comprises of
thriceweekly doses of isoniazid (H), rifampicin (R), etham-
butol (E), pyrazinamide (Z), streptomycin (S) for two
months, HREZ for one month then HRE for 5 months8 be-
ing treated at specialized TB centre with ATT, were studied
from homeopathic perspective to understand their constitu-
tion and symptomatology. The homeopathic medicines
were given as add on intervention to ATT. Symptomatic
response was recorded and 12 most frequently used medi-
cines with their potencies, as mentioned under homeopath-
ic intervention, were identified. Out of these, five case
studies were presented in 60th Liga Medicorum Homeo-
pathica Internationalis Congress at Berlin, 20059. The pre-
sent study was undertaken to evaluate the efficacy of add on
homeopathic intervention with this identified group of
medicines to the standard MDR-TB regimen (SR).
Materials&methods
Study design

An exploratory randomized, double blind, parallel
group, placebo controlled study was conducted from June
2003 toMarch 2008 on a predefined protocol in accordance
with the Declaration of Helsinki on Human Experimenta-
tion, following Good Clinical Practice (GCP)10. It was
approved by the duly constituted institutional ethical com-
mittee (letter no. FNo.9/1/98/DHAP/Agenda/Part-1, dated
15/11/99). Written prior informed consent was obtained
from each participant and/or his/her guardian if participant
was below the age of 18 years.
Participants

Eligibility criteria: Patients of all age groups, diagnosed
as MDR-TB on the basis of DST were enrolled in the
study1. Both culture positive (new) (n = 81), and culture
negative (being treated with SR but still symptomatic)
(n = 39) patients were referred by TB chest specialist
(JNB) to the homeopathic centre. Further assessment of
eligibility was conducted by the homeopathic doctors.
Pregnant women & patients with concomitant disease
such as HIV, malignancy were excluded. Patients were
enrolled from June 2003 to April 2005.
Settings and locations: The study was undertaken at one

of the DOTS plus site located at Gulabi Bagh Chest Clinic,
NewDelhi (an extension unit of RajanBabu Institute for Pul-
monary Medicine & Tuberculosis (RBIPMT) Delhi), where
treatment was provided by the Government to MDR-TB
patients as per RNTCP, it was funded by Dilli Homeopathic
Anusandhan Parishad (DHAP), an autonomous organization
of GNCTD. Sputum smear/culture & DSTwere performed
at New Delhi TB Centre, an accredited laboratory approved
by Government of India11. Complete blood count (CBC),
Blood sugar (fasting & post-prandial), liver enzymes and
kidney function test, HIV serology and chest X-ray (CXR)
were performed at Nehru Homeopathic Medical College &
Hospital, New Delhi.
Interventions

A standardized patient case record form was used for
recording the symptoms, details of previous ATT and



Table 1 Radiological assessment tool (RAT)

Parameter Score/grading

+1 0 �1

Infiltration Decreased No change Increased/new
Size of lesion(s) Decreased Static Increase/new
Size/number
of cavities

Reduction Static Increase

Fibrosis Healing
with fibrosis

Static Fibrosis with
collapse

Compensatory
emphysema

Appearance Static No emphysema
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investigations. All patients were given standard MDR-TB
regimen with add on homeopathic medicine.

Standard MDR-TB regimen (SR): The regimen
comprised of six drugs: Kanamycin, Levofloxacin, Ethion-
amide, Pyrazinamide, Ethambutol and Cycloserine during
6e9 months of the intensive phase and 4 drugse Levoflox-
acin, Ethionamide, Ethambutol and Cycloserine during 18
months of continuation phase. The treatment was given
from outpatient department under the RNTCP as per the
Guidelines on Programmatic Management of Drug Resis-
tant TB (PMDT)1. The patients were advised to take nutri-
tious diet and instructed about safe sputum disposal.

Homeopathic intervention:
Preparation of medicines: Identical batches from the 15

predefined homeopathic medicines in different potencies
namely Arsenicum album (Ars) 30c; Bryonia alba (Bry)
30c, 200c; Calcarea carbonica (Calc) 30c; Ipecacuanha
(Ip) 30c; Lycopodium clavatum (Lyc) 30c; Natrum muria-
ticum (Nat-m) 30c; Nux vomica (Nux-v) 30c; Phosphorus
(Phos) 30c, 200c; Pulsatilla (Puls) 30c, Sepia (Sep) 30c,
200c; Sulphur (Sulph) 30c; Tuberculinum bovinum (Tub)
200c were prepared in 30 size globules. Each batch con-
sisted of 15 2 drachm (approximately 7 g) glass vials.
Each vial was labeled with the name of the medicine. 30
drops of the respective medicine was added in each vial
and it was ensured that all globules were fully saturated.
Similar batches of 15 vials with placebo (ethyl alcohol)
were prepared and each labeled with a name of medicines.
The medicines and ethyl alcohol were procured from certi-
fied manufacturer SBL Pvt. Limited, India in a single lot.

Selection of homeopathic medicine: Every patient was
examined in detail by two experienced homeopathic doc-
tors (RM & SB) and further discussed with Senior Consul-
tant (KC), a postgraduate in Allopathy and Homeopathy
with 15 years experience. The symptoms were repertorized
using the Complete Repertory in RADAR version 7.0. The
final selection was limited to the identified group of medi-
cines. The medicine was prescribed in one or two doses
weekly, interspersed with un-medicated pills to be taken
three times per day. Patients were reviewed every fifteen
days. The medicine/potency was changed from time to
time when no improvement was observed and it was
dispensed from the same batch of medicines, assigned to
the patient at the time of enrollment into study, which
was maintained throughout the study period. The duration
of homeopathic treatment was 24months and patients were
followed up, after treatment, for a period of 6e36 months.
Outcome measures and assessment parameters

Outcome measures used were sputum smear and culture
conversion, radiological changes, hemoglobin (Hb), eryth-
rocyte sedimentation rate (ESR), weight gain and change in
clinical symptoms. The patients were followed up every
fifteen days for clinical assessment in terms of absence
(0) or presence (1) of eight common symptoms viz. cough,
pain in chest, hemoptysis, expectoration, lassitude,
anorexia, dyspnoea and fever to calculate symptom score.
Weight in kilograms (kg) was recorded. Sputum smear
and culture were assessed at three months interval. The
tests for Hb and ESR (Wintrobe’s method) were conducted
at baseline and at the end. CXRwere evaluated at six month
interval, grading of each CXR was done by a team of Chest
Specialist [JNB] and a Senior Clinical Radiologist [ID] us-
ing classification of National Tuberculosis Association of
USA12. Since all the CXR’s were of far advanced category
at baseline, to further quantify any change, radiological
assessment tool (RAT) was developed and validated by
the said team using three point Likert scale (+1 to �1)
(Table 1) based on the change in infiltration, size of lesions,
number and size of cavities, fibrosis and compensatory
emphysema. The total score ranged from +5 to �5.
The culture positive and negative patients were also

analyzed as separate subgroups using assessment criteria
of RNTCP1

i. Cure: a patient who has completed treatment and has
been consistently culture negative (with at least 5 consec-
utive negative results in the last 12e15 months). If one
follow up culture positive is reported during last three
quarters, patient will be considered cured provided it is
followed by consecutive three negative cultures, taken
at least 30 days apart, provided there is clinical evidence
of improvement.

ii. Treatment failure: treatment will be considered to have
failed if two or more of the five cultures recorded in
the final 12e15 months are positive or if any of the three
final are culture positive.

iii. Defaulter: a patient whose treatment was interrupted for
two or more consecutive months for any reasons. In this
study patients who did not complete treatment for 24
months were considered as defaulters.

iv. Time to culture conversion: duration from initiation of
treatment to the date of first of the two consecutive nega-
tive cultures, taken at least one month apart, irrespective
of the subsequent results13.

The culture negative patients were assessed for change
in clinical symptoms and for the recurrence rate (culture
conversion from negative to positive).

Randomization and blinding

The batches of the medicine/placebo were randomized
and coded by the Project Director (RKM) using simple
random tables14 and in total 150 batches were prepared
Homeopathy
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and placed in chest boxes in the pharmacy section. The
allocation ratio between the two groups was kept as 1:1.
At the time of enrollment each patient was assigned a batch
number and the medicine was dispensed from the same
batch by the pharmacist as per the prescription. Accord-
ingly, the patients received the intervention as
SR + individualized homeopathic medicine (SR + H) or
SR + placebo (SR + P). The treating physicians, pharmacist
and the patient remained blinded throughout the study.

Unblinding: The experiment was unblinded by RKM at
the end of study period (2008) after the blind assessment of
all parameters. The clinical status was evaluated by KC and
CXRs by the team of JNB& ID before unblinding the study.
Statistical analysis

After unblinding data is analyzed by SPSS 20.0 in two
ways: (i) intention to treat (ITT) approach with last obser-
vation carried forward (LOCF) to impute 18.3% of
missing data, (ii) per protocol (PP) for patients with min-
imum two culture reports and two CXRs. Analysis of cul-
ture positive and culture negative patients was done as
subgroups.
For parametric data the independent ‘t’ test and for pro-

portions Chi-square test is used. p values <0.05 is consid-
ered statistically significant. Effect size (95% confidence
interval (CI)) was calculated for each outcome. Effect
size is defined as the difference in outcomes between two
groups. For quantitative outcome effect size is the differ-
ence in means while for categorical outcome effect size
is the difference in percentage. Time to culture conversion
Figure 1 Flowchart for s

athy
was estimated by KaplaneMeier method and overall com-
parison using the log-rank test.
Results
Study population

120 patients were enrolled and randomized to the two
treatment groups SR + H & SR + P (Figure 1). 13 patients
did not have two culture reports and nine patients did not
have two CXR at the completion of study; thus PP analysis
involved only 98 patients, 49 in each group.
Patient demographics and baseline characteristics

The two groups showed similar demographic and base-
line characteristics (Table 2). No statistically significant
difference was observed between two groups with respect
to age, gender, sputum smear and culture, weight, symptom
score Hb, and ESR. The mean age of the patients enrolled
in the study was 31.6� 11.2 in the SR + H and 31.7� 11.1
in SR + P. The duration of illness in most of the patients was
1e3 years.
Efficacy analysis

The mean duration of homeopathic treatment was
25.6 � 17.3 months in SR + H and 23.3 � 16.9 in
SR + P group. Analysis of outcome is based on sputum cul-
ture & smear examination, CXR, weight gain, symptom
score, Hb and ESR (Table 3).
Sputum conversion: There was no difference in smear

conversion from positive to negative at 95% CI between
tudy participants.



Table 2 Baseline information of study participants by intention to
treat and per protocol

Variables Intention to treat Per protocol

SR + H
(n = 60)

SR + P
(n = 60)

SR + H
(n = 49)

SR + P
(n = 49)

No. of
cases (%)

No. of
cases (%)

No. of
cases (%)

No. of
cases (%)

Sex*
Male 35 (58.3) 45 (75.0) 26 (53.1) 36 (73.5)
Female 25 (41.7) 15 (25.0) 23 (46.9) 13 (26.5)

Age group (years)*
11e25 22 23 18 21
26e40 26 23 21 18
41e55 10 12 8 9
56e63 2 2 2 1

Duration of illness (years)*
1e5 48 52 38 43
6e10 11 6 10 4
11e15 1 2 1 2

Smear*
Positive 40 (66.7) 39 (65.0) 32 33
Negative 20 (33.3) 21 (35.0) 17 16

Culture*
Positive 44 (73.3) 37 (61.7) 36 32
Negative 16 (26.7) 23 (38.3) 13 17

Mean (SD)
Weight (kg)y 45.3 (9.5) 45.7 (8.2) 45.2 (9.8) 46.1 (8.1)
Symptom
score (SS)y

4.9 (1.5) 5.1 (1.5) 4.8 (1.6) 5.0 (1.5)

Hemoglobin
(Hb)y in g%

12.1 (1.9) 12.0 (1.9) 12.2 (2.0) 12.0 (1.9)

Erythrocyte
sedimentation
rate (ESR)y

in mm

37.1 (14.2) 35.1 (14.1) 36.9 (14.7) 35.3 (13.4)

SR + H e Standard Regimen + individualized homeopathy; SR + P
e Standard Regimen + placebo.
Values are expressed as frequency (%) or Mean (SD).
* Compared by using Chi-square test.
y Compared by using paired ‘t ’ test.

Homeopathy in MDR-TB
KS Chand et al

101
the groups SR + H e 45% (27), SR + P e 46% (28),
p = 0.862 (ITT); SR + H e 51% (25), SR + P e 53%
(26), p = 0.826 (PP).
Culture conversion from positive to negative in SR + H

was seen in 29 (48.3%) patients and 23 (38.3%) patients in
SR + P group (p = 0.269) (ITT) and 27 (55.1%); 21
(42.8%), p = 0.225 (PP) implying that as compared to
SR + P group, culture conversion in SR + H group was
more by 10%. The difference, although favorable to the
SR + H group is not statistically significant.
Radiological, weight and hematological changes

All patients had far advanced lung disease as evident
from the extensive infiltration, cavitation and fibrosis/
collapse. CXR’s were further assessed using RAT, exam-
ples of one case rated as +5 and one case as �4 are shown
(Figures 2 and 3). Statistically significant improvement
was seen in CXR (Figure 4) in the SR + H 37 (61.7%);
as compared to SR + P 20 (33.3%), p = 0.002 at 95% CI
[11.1e45.4] (ITT). Deterioration in CXR findings was
noticed in 18 patients in SR + P and 2 patients in SR + H
group; p = 0.0001.
The mean weight gain in SR +H group was 2.4� 4.9 kg,
SR + P was 0.8 � 4.4; [p = 0.071], reduction in ESR in
SR + H was �8.7 � 13.2; SR + P was 3.9 � 15.4
[p = 0.068]. Hemoglobin rose by 0.6 � 1.7 (SR + H);
0.3� 2.3 (SR + P) (p = 0.440) (ITT). The clinical improve-
ment in terms of symptom score was similar in both the
groups. The changes, although favoring SR + H were not
statistically significant.
Compliance and post treatment follow up

Thirty eight patients in SR + H and thirty seven patients
in SR + P completed the treatment for 24 months. 18
(47.3%) of SR + H and 13 (35.1%) of SR + P respectively
had a follow up of 6e42 months (median 18 months; 22
months) after the completion of SR. There was no inci-
dence of relapse during follow up in any group.
Subgroup analysis

Outcome analysis of all parameters was done on 81 cul-
ture positive patients (Table 4). There were 44 patients in
SR + H and 37 in SR + P group (ITT) and 34 patients in
SR + H and 32 in SR + P group (PP) with at least two cul-
ture reports and two CXRs.
The analysis showed positive change in radiological,

weight, hemoglobin & ESR parameters (Table 5). Statisti-
cally significant improvement was seen in the radiological
changes in both ITT and PP groups (p = 0.006; p = 0.001).
Only one patient showed worsening on CXR in SR + H
group, while 12 patients showed worsening in the SR + P
group (p = 0.0001).
Mean weight gain in SR + H was 3.2 � 5.0 kg, SR + P

was 0.91 � 4.7 kg; [p = 0.037], increase in hemoglobin
was 0.9� 1.8 g% in homeopathy group and mean decrease
in hemoglobin in SR + P was �0.06 � 1.5 [p = 0.008] at
95% CI. Mean reduction in ESR in SR + H was
�10.2 � 14.1, SR + P was �2.58 � 16; [p = 0.028] as
per ITT. Effect size (95% CI) for cure was found to be
11.4 (�11.8 to 34.6), p = 0.346, for treatment failures
was�9.9 (�26.4 to 6.6), p = 0.235 (statistically not signif-
icant). This means that the cure rate would be 11.4% more
and failure rate 9.9% less in SR + H group. The results,
though not statistically significant, are beneficial for the
homeopathic group.
Time to culture conversion was also computed using

KaplaneMeier survival curve (Figure 5) during 24
months of treatment. The log-rank test p value is 0.434
and the median time to culture conversion at 95% CI
in SR + H was 12 (5.1e18.38) and SR + P was 12
(6.1e19.1) respectively.
Analysis of culture negative cases showed that improve-

ment in symptom score was 33% more in SR + H group as
compared to SR + P group, but this was not statistically sig-
nificant (p = 0.324). Clinically there was decrease in fre-
quency/bouts of cough, severity of pain in chest, grade of
dyspnea, increase in appetite and patient was able to
perform daily routine work suggesting that quality of life
had improved in homeopathy group. Two patients in each
group showed culture conversion from negative to positive.
Homeopathy



Table 3 End point comparison of study participants

Variables Intention to treat Per protocol

SR + H
(n = 60)

SR + placebo
(n = 60)

Effect size (95% CI) p value SR + H
(n = 49)

SR + placebo
(n = 49)

Effect size
(95% CI)

p value

No. of
cases (%)

No. of
cases (%)

No. of
cases (%)

No. of
cases (%)

Culture*
Improvement (pos to neg) 29 (48.4) 23 (38.4) 10 (�7.6 to 27.6) 0.269 27 (55.1) 21 (42.8) 12.3 (�7.4 to 31.8) 0.225
Static (pos to pos & neg to neg) 29 (48.3) 35 (58.3) �10 (�27.7 to 7.76) 0.271 20 (40.8) 26 (53.1) �12.3 (�31.8 to 7.3) 0.225
Worsen (neg to pos) 2 (3.3) 2 (3.3) e 1.00 2 (4.1) 2 (4.1) e 1.000
Smear*
Improvement (pos to neg) 27 (45.0) 28 (46.7) �1.7 (�19.4 to 16.1) 0.862 25 (51.1) 26 (53.1) �2 (�21.8 to 17.7) 0.826
Static (pos to pos & neg to neg) 28 (46.7) 27 (45.0) 1.7 (�16.1 to 19.4) 0.862 20 (40.8) 18 (36.7) 4.1 (�15.1 to 23.3) 0.679
Worsen (neg to pos) 5 (8.3) 5 (8.3) e 1.00 4 (8.1) 5 (10.2) �2.1 (�13.4 to 9.3) 0.726
Radiological changes*

Improvement 37 (61.7) 20 (33.3) 28.4 (11.1 to 45.4) 0.002z 37 (75.5) 20 (40.8) 34.7 (16.4 to 52.9) 0.0005z

Static 21 (35.0) 22 (36.7) �1.7 (�18.8 to 15.4) 0.849 10 (20.4) 11 (22.4) �2 (�18.2 to 14.2) 0.806
Worse 2 (3.3) 18 (30.0) �26.7 (�39.1 to 14.2) 0.0001z 2 (4.1) 18 (36.8) �32.7 (�47.2 to �18.0) 0.0001z

Other parameters (Postepre) [Diff(SD)]
Weight (kg)y 2.4 (4.9) 0.8 (4.4) 0.33 (�0.03 to 0.69) 0.071 �2.9 (5.3) �1.1 (4.6) 0.37 (�0.03 to 0.77) 0.069
Symptom scorey 2.0 (2.2) 1.9 (2.0) 0.02 (�0.34 to 0.38) 0.900 2.3 (2.3) 2.4 (2.0) �0.03 (�0.42 to 0.37) 0.891
Hemoglobiny (g%) 0.6 (1.7) 0.3 (2.3) 0.14 (�0.22 to 0.50) 0.440 �0.7 (1.9) �0.4 (2.6) 0.13 (�0.26 to 0.53) 0.508
Reduction in ESRy (mm) 8.7 (13.2) 3.9 (15.4) 0.34 (�0.03 to 0.69) 0.068 10.3 (13.6) 4.5 (17.0) 0.37 (�0.03 to 0.77) 0.067

SR + H e Standard Regimen + individualized homeopathy; SR + P e Standard Regimen + placebo; pos e positive; neg e negative.
Values are expressed as frequency (%) or Mean � SD.
* Compared by using Chi-square test.
y Compared by using independent ‘t’ test.
z p value <0.05 was considered statistically significant.
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Figure 2 Far advanced CXR changes in case no. 184 showing grade +5 improvement.
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A total of 12 medicines were prescribed during the
course of study. Taking into account medicine changes
during the course of treatment, most frequent prescrip-
tions in SR + H were Sulph 30c (42), Ars 30c (36),
Phos 30c (31), Tub 200c (15), Nux-v 30c (16), Puls
30c (19), Bry 30c (10), Bry 200c (3), Calc 30c (6),
Lyc 30c (7), Nat-m 30c (6), Ip 30c (3) and Sep 30c
(4), while in SR + P these were Ars 30c (45), Sulph
Figure 3 Far advanced CXR changes in case n
30c (35), Phos 30c (32), Nux-v 30c (23), Tub 200c
(19), Puls 30c (14), Bry 30c (13), Lyc 30c (9), Ip 30c
(7), Nat-m 30c (6), Calc 30c (2) and Sep 30c (3).
More than three medicines were used during entire
course of treatment in 21 patients in SR + H and 29 in
the SR + P group. One, two and three medicines were
used in 9, 12 and 18 patients respectively in SR + H
and 10, 7 and 14 in SR + P group.
o. 172 showing grade �4 deterioration.

Homeopathy



Figure 4 Comparison of CXR changes in two groups.
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Discussion
This is the first RCT to evaluate the efficacy of add-on

homeopathy in MDR-TB. The analyses comprises of 120
(SR + H = 60, SR + P = 60) patients. The diagnosis of
MDR-TB was based on sputum culture positivity and
DST results. In the study the majority of patients (81)
were culture positive and 39 were negative. The patients
were allocated randomly to the two treatments without
consideration of age, sex and severity of disease; baseline
statistics revealed that the groups were comparable in
Table 4 Baseline information of culture positive patients

Variables Intention to treat

SR + H (n = 44) SR +

No. of cases (%) No. of

Sex*
Male 23 (52.3) 27 (72
Female 21 (47.7) 10 (27

Age group (years)*
11e25 15 12
26e40 21 16
41e55 6 7
56e63 2 2

Duration of illness (years)*
1e5 37 31
6e10 6 4
11e15 1 2

Resistant* to
Isoniazid + Rifampicin 37 28
Isoniazid + Rifampicin + Streptomycin 3 6
Isoniazid + Rifampicin +

Streptomycin + Ethambutol
4 3

Smear*
Positive 35 34
Negative 9 3

Mean (SD)
Weight (kg)y 43.5 (8.8) 46.8 (
Symptom scorey 5.2 (1.4) 5.2 (1
Hemoglobin (Hb)y (g%) 11.7 (1.8) 12.4 (
Erythrocyte sedimentation
rate (ESR)y (mm3)

39.8 (13.0) 34.5 (

SR + H e Standard Regimen + individualized homeopathy; SR + P e Stan
Values are expressed as frequency (%) or Mean � SD.
* Compared by using Chi-square test.
y Compared by using paired ‘t’ test.

athy
term of assessment variables. All the patients were chronic
patients of TB having far advanced pulmonary lesions.
In the management of TB, culture conversion is consid-

ered to be the gold standard for successful treatment15.
Sputum smear conversion was marginally lower (1.7%),
whereas culture conversion was 10% more and time taken
for culture conversion was shorter with add on homeopa-
thy, however results were not statistically significant, hence
this intervention appears to have no substantial effect on
sputum conversion.
Radiological assessment in the hands of two experienced

professionals, one TB specialist & other clinical radiologist
has an accuracy of more than 75%16. Statistically highly
significant (p = 0.0005) improvement in CXR is an impor-
tant finding of this study. This is suggestive of a T helper-1
(Th1) type of response17,18 which results in less
inflammation, no immunopathology (necrosis) and
fibrosis, while inflammation and tissue remodeling with
pathologic fibrosis are common consequences of Th2
responses in the lung and other organs19. It is said that
much of the immune response to M. tuberculosis is
involved in immunopathology not immunity20.
There was statistically significant improvement in

weight (p = 0.026) and hemoglobin (p = 0.017) and reduc-
tion in ESR (p = 0.025) in homeopathy group, these are pa-
rameters of acute disease process. The symptom score was
almost same in two groups indicating the persistence of
symptoms due to chronic sequel of the disease. Highest
Per protocol

placebo (n = 37) SR + H (n = 34) SR + placebo (n = 32)

cases (%) No. of cases (%) No. of cases (%)

.9) 16 (47.0) 22 (68.7)

.1) 18 (53.0) 10 (31.3)

13 12
15 14
5 5
1 1

28 27
5 3
1 2

28 25
3 5
3 2

26 29
8 3

8.8) 42.9 (9.0) 47.0 (8.4)
.3) 5.1 (1.5) 5.0 (1.3)
1.9) 11.8 (1.9) 12.4 (1.9)
14.4) 39.6 (12.9) 33.5 (14.0)

dard Regimen + placebo.



Table 5 Endpoint comparison of culture positive patients

Variables Intention to treat Per protocol

SR + H (n = 44) SR + placebo
(n = 37)

Effect size (95% CI) p value SR + H (n = 34) SR + placebo
(n = 32)

Effect size (95% CI) p value

No. of cases (%) No. of cases (%%) No. of cases (%) No. of cases (%)

Primary outcome*
Cure 23 (52.3) 18 (48.7) 3.6 (�18.2 to 25.4) 0.737 23 (67.7) 18 (56.3) 11.4 (�11.8 to 34.6) 0.346
Treatment failure 3 (6.8) 6 (16.2) �9.4 (�23.4 to 4.6) 0.187 3 (8.8) 6 (18.7) �9.9 (�26.4 to 6.6) 0.235
Default 18 (40.9) 13 (35.1) 5.8 (�15.3 to 26.9) 0.603 8 (23.5) 8 (25.0) e 0.885
Secondary outcome*
Smear
Improvement (pos to neg) 25 (56.8) 24 (64.9) �8.1 (�34.0 to 8.0) 0.451 21 (61.8) 22 (68.8) �7 (�29.8 to 15.9) 0.546
Static (pos to pos & neg to neg) 15 (34.1) 12 (32.4) 1.7 (�18.9 to 22.2) 0.869 10 (29.4) 9 (28.1) 1.3 (�20.5 to 23.1) 0.916
Worsen (neg to pos) 4 (9.1) 1 (2.7) 6.4 (�3.5 to 16.3) 0.243 3 (8.8) 1 (3.1) 5.7 (�5.5 to 16.9) 0.332
Radiological changes*

Improvement 31 (70.4) 15 (40.5) 30 (�9.1 to 50.6) 0.006z 29 (85.3) 15 (46.9) 38.4 (17.4 to 59.4) 0.001z

Static 12 (27.3) 10 (27.1) 0.2 (�19.1 to 19.6) 0.972 4 (11.8) 5 (15.6) �3.8 (�20.4 to 12.7) 0.667
Worse 1 (2.3) 12 (32.4) �30.1 (�45.8 to �14.4) 0.0001z 1 (2.9) 12 (37.5) �34.6 (�52.2 to �16.8) 0.0001z

Other parameters (PostePre) [Diff(SD)]
Weight (kg)y �3.2 (5.0) �0.92 (4.7) 0.47 (0.03 to 0.91) 0.037z �3.7 (5.3) �0.84 (4.9) 0.56 (0.06 to 1.05) 0.026z

Symptom scorey 1.9 (2.1) 2.22 (1.9) �0.15 (�0.58 to 0.29) 0.511 2.26 (2.3) 2.56 (1.9) �0.14 (�0.62 to 0.34) 0.572
Hemoglobiny (g%) �0.9 (1.8) 0.062 (1.5) 0.54 (0.09 to 0.98) 0.008z �1.0 (1.9) 0.072 (1.6) 0.52 (0.03 to 1.01) 0.017z

ESRy (mm) 10.2 (14.1) 2.58 (16.0) 0.51 (0.06 to 0.95) 0.028z 11.8 (14.3) 2.84 (17.2) 0.57 (0.07 to 1.05) 0.025z

SR + H e Standard Regimen + individualized homeopathy; SR + P e Standard Regimen + placebo; pos e positive; neg e negative.
Values are expressed as frequency (%) or Mean � SD.
* Compared by using Chi-square test.
y Compared by using independent ‘t’ test.
z p value <0.05 was considered statistically significant.
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Figure 5 KaplaneMeier plot of time to culture conversion.
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improvement was observed in the sub group analysis of
culture positive patients where homeopathic intervention
was started early along with standard regimen.
At the time of study, there was no identified uniform

regimen for the homeopathic treatment and the prescrip-
tions were given in single doses of indicated remedy used
infrequently, as per the individualized homeopathy tech-
nique. No clear prescribing pattern emerged, although
Sulph was the most commonly prescribed medicine in ho-
meopathy and Ars in the placebo group. In a separate retro-
spective analysis of 25 patients of tubercular lymphadenitis
(TBLN), a regimen has been now evolved for the effective
management of TBLN where constitutional (patient spe-
cific), nosode (disease specific) and non-specific support-
ive medicines were given at regular intervals21. There is
a possibility of enhancing the effect of homeopathic inter-
vention with this regimen.

Conclusion
The study focuses on the clinical response to homeo-

pathic medicines which do not have a direct bactericidal ef-
fect, but appear to modify the reaction of the body towards
the bacilli. This positive impact that homeopathy had on
lung necrosis as evidenced in the pulmonary radiology,
opens avenues for further research on immunopathological
response in tubercular patients using homeopathic inter-
vention.
Another RCT with a larger sample size (307 per group

with a = 5%, power = 90%) is required for definite results.
The specific homeopathic regimen subsequently developed
should be used21.
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