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Abstract Background Chronic rhinosinusitis (CRS) is a common disorder, with up to an
estimated 134 million Indian sufferers, and having significant impact on quality of
life (QOL) and health costs. Despite the evidence favoring homeopathy in CRS being
inadequate, it is highly popular. This trial attempts to study the efficacy of individual-
ized homeopathy (IH) medicines in comparison with placebo in patients with CRS.
Methods Adouble-blind, randomized (1:1), placebo-controlled, preliminary trial (n¼ 62)
was conducted at the National Institute of Homoeopathy, West Bengal, India. Primary
outcomemeasurewas the sino-nasal outcome test-20 (SNOT-20) questionnaire; secondary
outcomes were the EQ-5D-5L questionnaire and EQ-5D-5L visual analog scale scores, and
five numeric rating scales (0–10) assessing intensity of sneezing, rhinorrhea, post-nasal
drip, facial pain/pressure, and disturbance in sense of smell, all measured at baseline and
after the2ndand4thmonthsof intervention.Groupdifferences andeffect sizes (Cohen’sd)
were calculated on the intention-to-treat sample.
Results Groups were comparable at baseline. Attrition rate was 6.5% (IH: 1, Placebo: 3).
Although improvements in both primary and secondary outcomemeasures were higher in
the IH group than placebo, with small to medium effect sizes, the group differences were
statistically non-significant (all p> 0.05, unpaired t-tests). Calcarea carbonica, Lycopodium
clavatum, Sulphur, Natrum muriaticum and Pulsatilla nigricans were the most frequently
prescribedmedicines. No harmful or unintended effects, homeopathic aggravations or any
serious adverse events were reported from either group.
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Introduction

Chronic rhinosinusitis (CRS) is one of the most common
chronic and debilitating conditions affecting 10 to 15% of the
world population.1,2 An estimated 134 million Indians suffer
from CRS.3 CRS is defined as a symptomatic inflammation of
the paranasal sinuses andnasal cavity persisting formore than
12weeks. In 1996, theAmericanAcademyofOtolaryngology—
Head & Neck Surgery (AAO-HNS) multidisciplinary Rhinosi-
nusitis Task Force defined adult rhinosinusitis diagnostic
criteria, whichwere updated by AAO-HNS in 2015.4According
to the recent update, 12 weeks or longer with two or more of
the signs and symptoms, such as muco-purulent drainage
(anterior, posterior, or both), nasal obstruction (congestion),
facial pain-pressure-fullness, or disturbed sense of smell, are
indicative of CRS.1 Inflammation is documented by one or
more of the findings such as purulent mucus or edema in the
middlemeatus or anterior ethmoid region, polyps in the nasal
cavity or the middle meatus, and/or radiographic imaging
showing inflammation of the paranasal sinuses.3 It has been
shown to impair the quality of life (QOL) and increase the risk
of depression, anxiety, andmood and sleep disorders.5–7 Thus,
CRS is frequently linkedwith significant morbidity and health
care expenditure.8 The economic impact has been estimated
as quite cumbersome annually, when direct and indirect costs
are taken into account.9,10

Current management techniques are mainly targetted at
reducing inflammationwith the goal of restoring normal sinus
physiology, and consist of antibiotics, nasal decongestants,
topical nasal steroids and/ororal steroids, saline irrigation, and
surgery,11 but the results are highly variable.12 According to
the National Ambulatory Medical Care Survey, sinusitis is the
fifth most common diagnosis treated with antibiotics.1,13 An
earlier Cochrane review concluded that antibiotics provide a
minor improvement in simple (uncomplicated) sinus infec-
tions; however, the small benefit gainedmay be overridden by
the negative effects of antibiotics, both on the patient and on
the population in general.14 In a recent Cochrane Review, it
was shown that only 5 out of 100 patients treated with
antibiotics recovered faster, while these patients experienced
significantly more adverse events than those receiving place-
bo.15Despite appropriatemedical therapy, a subset of patients
with CRS continues to be symptomatic and eventually under-
goes endoscopic sinus surgery.16

Due to this disease, there is significant patient morbidity
in terms of negatively affected QOL and substantial im-
pairment of daily functioning, resulting in decreased overall
productivity. Many continue to suffer and seek other treat-
ments because the relapse rate can be as high as 47.5%. In a
cohort study, patients with CRS were twice as likely as the

general population to enquire about complementary and
alternative medicine (CAM).17 Up to 79% of individuals in
developed countries18,19 and 40% of patients with CRS in
North America20–22 have reported using at least one CAM
therapy. Estimates show that 50% or more of adults in the
United States and all over the world turn to alternative
therapies to treat chronic conditions including CRS.23

Some alternative therapies show promise as potential treat-
ments for CRS, comparedwith placebo or as adjuncts to usual
care, but based on the limited quality data there is scarce
evidence to support the use of homeopathy in CRS.24

Homeopathy research on sinusitis comprises both acute
and chronic conditions. No systematic reviews or meta-
analysis could be identified on the subject. Two randomized
controlled trials (RCTs) on two different homeopathic com-
plex remedies reported significant reduction in symptoms of
acute rhinosinusitis (ARS) compared with placebo.25,26 Sev-
en more non-randomized trials of different homeopathic
complexes in ARS were identified.27–33 In an open, non-
randomized, observational study of Sinuforce spray in 81
patients with either ARS or CRS, 72% of patients rated the
treatment as “very good” or “good”34. In CRS, two double-
blind RCTs, in 173 and 152 patients respectively, were
identified: one compared a homeopathic complex
Euphorbium comp. S against placebo35; in the other, three
non-individualized, standardized remedies—Luffa opercu-
lata D4, Kalium bichromicum D4 and Cinnabaris D3—were
compared against placebo.36 Whilst the former trial demon-
strated a significant superiority of the verum against placebo
andwas well tolerated, the latter one revealed no differences
amongst groups. In an open, randomized, parallel arm trial of
a complex remedy Dr. Reckeweg R1 in 38 patients suffering
from CRS, the treatment group receiving amoxicillin/clavu-
lanic acid plus Dr Reckeweg R1 drops showed a statistically
significant improvement of all clinical parameters related to
a control group that was untreated.37

Effects of the classical or individualized form of homeopa-
thy has remained unexplored through RCTs. Even after a
careful search, we could identify only four open-label, single
arm, observational studies of individualized homeopathy (IH)
in CRS38–41; all suggested promising treatment effects, re-
duced symptom intensity, and improvedQOL, thereby indicat-
ing a need to conduct RCTs of IH in CRS. Recently, however, the
Central Council for Research in Homoeopathy (CCRH) has
initiated an efficacy trial of IH treatment, using 50 millesimal
potencies versus placebo, in patients suffering fromCRS;42 the
trial is ongoing and the results are yet to be published.

The current work sought to assess the efficacy of IH in
centesimal scale through a double-blind, randomized,

Conclusion There was a small but non-significant direction of effect favoring home-
opathy, which ultimately renders the trial as inconclusive. Rigorous trials and indepen-
dent replications are recommended to arrive at a confirmatory conclusion. [Trial
registration: CTRI/2018/03/012557; UTN: U1111–1210–7201].
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placebo-controlled design. We hypothesized that IH plus
general management, over 2 and 4 months of intervention,
might act differently from identical looking placebo plus
generalmanagement as reflected in sino-nasal outcome test-
20 (SNOT-20) scores43 in patients suffering from CRS. We
also aimed at shortlisting the most frequently prescribed IH
medicines in CRS.

Methods

Trial design: This randomized, double-blind, placebo-con-
trolled, two parallel arms, preliminary clinical trial was
conducted at the Materia Medica and Ear-Nose-Throat
(ENT) out-patient departments of the National Institute of
Homoeopathy (NIH), under the Ministry of AYUSH, Govt. of
India (Kolkata, West Bengal). The study protocol was ap-
proved by the Institutional Ethics Committee (IEC; Ref. no. 5–
23/NIH/PG/Ethical Comm. 2009/Vol. 5/ 2588 (A/S); dated
March 6, 2018) and was registered prospectively in the
Clinical Trials Registry—India (CTRI/2018/03/012557) prior
to enrollment of the patients. It also had a secondary identi-
fier (Universal trial number) of U1111–1210–7201. The trial
protocol and full dissertation were submitted as the post-
graduate thesis of the corresponding author to the West
Bengal University of Health Sciences (Kolkata, West Bengal,
India).

Participants: Inclusion criteria were patients suffering
from CRS for 12 weeks or more (2020 ICD-10-CM diagnosis
code J32.9), who had not taken any treatment for the last
2 weeks, fulfilled the diagnostic criteria of AAO-HNS, were
aged between 18 and 60 years and of either sex, could read
Bengali, gave written consent to participate in the study, and
were willing to take only homeopathic medicines. Exclusion
criteriawere: suffering from uncontrolled systemic illness or
life-threatening infections; suffering with complications of
CRS; insisting on or in need of surgical interventions; already
undergoing homeopathic treatment for any chronic disease;
substance abuse and/or dependence; pregnant or lactating
women; patients with psychiatric disease; and those with a
self-reported immune-compromised state.

Intervention: Patients were divided into two parallel
arms:

1. Experimental arm: Intervention was planned as ad-
ministering indicated homeopathic medicines in centesimal
potencies as per the need of the patient and as decided
appropriate by the homeopaths. Each dose of centesimal
scale consisted of 6 to 8 cane sugar globules no. 10medicated
with the indicated medicine (preserved in 90% v/v ethanol),
which was taken orally on a clean tongue and with empty
stomach. The dosage and repetition depended upon the
individual requirement of the case. Those in the intervention
arm were allowed the option of taking saline steam inhala-
tions and paracetamol as rescue medication, if and when
required. Other medicines such as antibiotics, glucocorticos-
teroids and anti-allergics were not permitted. The duration
of therapy for each patient was 4months. All medicineswere
procured from a Good Manufacturing Practice-certified firm
(Hahnemann Publishing Company Private Ltd., Kolkata,West

Bengal, India). Final selection of the single individualized
medicine and dosage was in accordance with standard
homeopathic guidelines and by agreement among three
homeopaths. The prescriptions on follow-up visits were
generated as per relevant homeopathic principles and
were recorded in follow-up sheets. Homeopathic prescrip-
tionswere permitted to change during the studyas andwhen
required in adherence with homeopathic principles. Two of
the prescribers possessed a master’s degree in homeopathy,
with more than 15 years of experience of teaching and
practicing classical homeopathy; the other prescriber was
one of six postgraduate trainees at NIH. All the homeopaths
involved were affiliated with state councils.

2. Comparator arm: These patients received placebo,
indistinguishable from verum. Each dose of placebo was
taken orally on a clean tongue and with empty stomach.
This group was also allowed to take saline steam inhalations
and paracetamol, if required, but other medicines such as
antibiotics, glucocorticosteroids and anti-allergics were not
permitted. The duration of the study for each patient was 4
months. As in the verum group, patients in the control arm
were assessed by the three homeopaths. The nature of the
medicine (whether verum or placebo) was blinded for the
patient, prescribing doctors, and outcome assessor.

General management: All the patients were encouraged
to avoid alcohol and tobacco, or a dusty environment, to
prevent any aggravation. They were advised to maintain a
regular and nutritious diet. They were recommended saline
steam inhalation to get temporary relief of the troublesome
symptoms. In cases of any acute conditions or adverse events,
provision was made to treat the patients with acute homeo-
pathic medicines and to revert to the assigned coded treat-
ment once the acute condition had settled down.

Outcomes
1. Primary outcome: The SNOT-20 total score obtained from
the Bengali version of the SNOT-20 questionnaire, where,
alongside total SNOT-20 score (items 1–20), items are also
assigned into six subgroups—psychological domain includ-
ing fatigue (items 15–20), rhinological (items 1–3, 5, 6), sleep
(items 11–13), ear/facial (items 7–10), cough (item 4), and
wake up tired (item 14). The scores of each question range
from 0 to 5, according to the severity of the symptom, with 5
being the worst. The score of the SNOT-20 is calculated by
summating all the symptomscores, and thus ranges from0 to
100 (20� 5¼ 100). Additionally, patients can circle those
five symptoms that have the highest impact on their im-
pairment. Higher scores on the 0-100 scale represent lower
health-related QOL than lower scores.43 Supplementary Files
1a and 1b (available online only) show the English and the
Bengali version of the questionnaire respectively.
2. Secondary outcome(s):

(a) The EQ-5D-5L questionnaire, Bengali version (license
ID24020), comprises five dimensions: mobility, self-care,
usual activities, pain/discomfort, and anxiety or depression.
Each dimension has five levels: no problems (1), slight
problems (2), moderate problems (3), severe problems (4),
and extreme problems (5). Thus, the total raw score ranges
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from 5 to 25. The EuroQol Visual Analog Scale (EQ-VAS)
recorded the patient’s self-rated health on a vertical VAS of 0
to 100, where the end points are labeled as: “The worst
health you can imagine” and “The best health you can
imagine”44.

(b) Numeric rating scale (NRS): It measures the severity of
sneezing, rhinorrhea, post-nasal drip, facial pain or pressure,
and disturbance in sense of smell.45

All the outcomes were assessed at baseline, after
2months, and after 4months of intervention. All the primary
and secondary parameters were self-rated. We have also
recorded the (serious) adverse events and intercurrent
illnesses.

Sample size: Formal effect size calculation was not possi-
ble on account of absence of any earlier study of this
explanatory design, i.e., no study to date has tested the
efficacy of individualized homeopathic medicines in com-
parison with placebo in CRS, keeping SNOT-20 scores as the
primary outcome, measured over 2 and 4 months. Also,
relevant data on SNOT-20 scores were not available for the
Bengali and Indian population. A study of 589 patients in
Belgium reported the baseline mean� standard deviation
(SD) of SNOT-20 scores as 41.24� 13.32.46Wehave assumed
the same SD for our study sample and 50% and 25% reduc-
tions of the mean SNOT-20 scores in the verum and control
groups, respectively, over 4 months of intervention. Al-
though the minimal clinically important difference of the
SNOT-20 was not determined, a 50% reduction in the mean
score over 4 months of treatment seemed to be a quite
reasonable expectation in reflecting the clinical benefits as
perceived by the patients in patient-reported outcome. Thus,
the assumedmeans and SDs of the verum and control groups
were 20.62� 13.32 and 10.31� 13.32 after 4 months of
intervention. Effect size (Cohen’s d) was calculated to be
0.774. With this assumed effect size, to detect a significant
difference between two independent means (two groups) of
SNOT-20 scores after 4 months of intervention through
unpaired t-test, a study with 2� 28 patients would give
the minimum recommendation of 80% power based on a
two-sided significance level of 5%. Keeping a provision for
10% attrition, the target sample size becomes 62 (verum: 31,
control: 31).

Randomization: Experimental/verum (IH) or comparator
(placebo) was allocated as per a randomization chart gener-
ated by using a StatTrek random number generator (https://
stattrek.com/statistics/random-number-generator.aspx; last
accessed January 24, 2018). The chart was prepared by an
independent third party using restricted six blocks of size 10
(6� 10¼ 60) and one block of size 2, to maintain a 1:1 ratio.
Thus, equal numbers of patients were randomized to each of
the verum and control groups.

Blinding: We adopted the double-blinding method; thus,
we achieved allocation concealment by masking of the
physicians and the patients throughout the study. Identically
coded containers having alike vials of either medicine or
placebo were used to maintain concealment. The coded
randomization chart was made available to the blinded
pharmacist to providemedicines accordingly from the coded

vials. Confidentiality wasmaintained strictly until the end of
the trial. Randomization codes were broken at the end of the
trial after the dataset was frozen for analysis.

Statistical method: It followed the intention-to-treat (ITT)
approach: i.e., every included patient was entered into the
final analyses. Missing values were replaced by the series
means. Baseline descriptive data (categorical and continu-
ous)were presented in terms of absolute values, percentages,
mean, SDs, confidence intervals (CIs), etc., as appropriate.
Baseline comparability in socio-demographic features and
outcome measures between groups was checked either by
chi-square tests (for categorical variables) or by unpaired t-
test (for continuous variables). Group differences (indepen-
dent observations) were tested after 2 and 4 months by
unpaired t-tests. Effect sizes were reported in terms of
Cohen’s d and were interpreted as small (0.2), medium
(0.5), or large (0.8). Dependent observations of continuous
outcomes at baseline and at different points of time were
compared using repeated-measures analysis of variance
(ANOVA). The p-values were set at less than 0.05 (two-tailed)
as statistically significant. Analysis was performed using
Statistical Package for the Social Sciences, version 23.0
(IBM Corp., IBM SPSS Statistics for Windows, Armonk, New
York, USA).

Ethical considerations: Irrespective of the assigned codes,
adverse events were recorded and treated accordingly as per
homeopathic principles. In this project, no new drug was
experimented on; nor was any new treatment protocol
adopted. Intervention was in strict adherence with classical
homeopathy treatment. Prior to enrolment, each patient was
providedwith a patient information sheet in local vernacular
Bengali, detailing the objectives, methods, risks and benefits
of participating, and confidentiality issues. Subsequent to
that, written informed consent was obtained. Approval was
obtained from the IEC prior to initiation of the study. The
study was performed under the constant supervision of the
IEC. We had prospective registration of the trial protocol in a
trial registry, thus making it transparent in conduct and
reporting. The protocol conformed to the declaration of
Helsinki for ethical conduct of clinical trials involving human
participants.

Reporting of adverse events: The investigators had
instructed the patients to report any harm, unintended
effect, serious adverse event or undue aggravation, either
directly in the out-patient departments or over the tele-
phone, during the trial.

Trial reporting: Reporting of the trial was in compliance
with the Consolidated Statement for Reporting Trials (CON-
SORT)47 and Reporting Data on Homeopathic Treatment
(RedHot)48 guidelines (►Supplementary Files 2 and 3 [avail-
able online only]: CONSORT and RedHot checklists).

Results

Participant flow: According to the previously mentioned
inclusion and exclusion criteria, 89 patients suffering from
CRSwere screened; 27 were excluded due to various reasons
(►Fig.1). Sixty-two patients meeting the eligibility criteria
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were enrolled, baseline socio-demographic and outcome
data were obtained, and randomized into either verum
(IH) or control (identical looking placebo) group, as per the
randomnumber chart, by blinded research assistants. After 2
and 4 months of intervention by trained and blinded home-
opaths, outcome datawere recorded again. During the course
of treatment, four patients dropped out from the study (one
in the verum group and three in the control group), thus
leading to an attrition rate of 6.5%; 58 patients completed the
follow-up of 4 months (►Fig. 1: Study flow diagram).

Study duration and follow-up: The total study duration
was of 1 year, from March 2018 to February 2019, and each
enrolled patient was followed up for 4 months.

Numbers analyzed: All the randomized patients (n¼ 62)
entered into the final analysis: that is, 31 in each group.

Baseline data: There were no significant differences (all
p> 0.05, chi-square or unpaired t-tests, as appropriate) in
the socio-demographic profile between the two groups in
terms of age, sex, duration of suffering, type of rhinosinu-
sitis, treatment taken, body mass index, blood pressure,
residence, education, employment, or family income status
(►Table 1).

Outcomes and estimation:
1. SNOT-20 scores: All the six domains of the SNOT-20

questionnaire—rhinologic, psychological, ear/facial, sleep,
cough, wake up tired, and total SNOT-20 questionnaire
scores—improved significantly over 2 and 4 months of inter-

vention in the verum group (all p< 0.05, one-way repeated-
measures ANOVA). On the contrary, in the control group,
significant improvements were noted in rhinologic and
psychological domains and total SNOT-20 scores; changes
in others were non-significant. There were no significant
differences at baseline between the two groups in any of the
SNOT-20 outcome measures (all p> 0.05, unpaired t-test).
Inter-group differences in different SNOT-20 outcomes
showed some small but non-significant differences favoring
verum over placebo (all p> 0.05, unpaired t-test). After
2 months of intervention, although the achieved mean
reduction in total SNOT-20 score was greater in the IH group
than for placebo, the difference was statistically non-signifi-
cant (between-group mean difference: �1.8, 95% CI: �9.2 to
5.7, t score at 60 degrees of freedom [df]¼ � 0.478,
p¼ 0.634, Cohen’s d¼ 0.116). A similar non-significant dif-
ference was observed in favor of IH against placebo after
4 months of intervention (between-group mean difference:
�1.5, 95% CI: �9.5 to 6.6, t score at df¼ 60 was �0.364,
p¼ 0.717, Cohen’s d¼ 0.095; ►Table 2).

2. EQ-5D-5L scores: Both the total EQ-5D-5L raw scores
andVAS scoreswere comparable between groups at baseline,
with no significant differences between them (both p> 0.05,
unpaired t-test). Over 2 and 4 months of intervention, there
were significant changes in the verum group in both raw
scores and VASmeasures (p< 0.05, one-way repeated-meas-
ures ANOVA). Improvement observed in the control group

Fig. 1 Study flow diagram.
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was significant in EQ-5D-5L VASs only (p¼ 0.001, one-way
repeatedmeasures ANOVA), but not in raw scores (p¼ 0.090,
one-way repeated-measures ANOVA). Again, the inter-group
differences showed small but non-significant differences
favoring verum over placebo (all p> 0.05, unpaired t
test; ►Table 3).

3. NRS scores: All the five NRS scores improved signifi-
cantly from baseline over 2 and 4 months in both the verum
and control groups (all p< 0.05, one-way repeated-measure
ANOVA). The two groups were comparable at baseline,
without any significant differences between them (all
p> 0.05, unpaired t-test). Inter-group differences over 2

Table 1 Comparison of socio-demographic characteristics between two groups at baseline (N¼ 62)

Features Verum (n¼ 31) Control (n¼ 31) Mean diff.� SE
(95% CI)

χ2 or t60 score p-Value

Age (years)a 33.9� 10.6 33.5� 11.9 0.4� 2.9 (�5.4 to 6.1) 0.124 0.902

Sex

● Male 12 (38.7) 18 (58.1) – 2.325 0.127

● Female 19 (61.3) 13 (41.9)

Duration of suffering (years)a 6.0� 5.0 8.1� 6.8 �2.1� 1.5 (�5.2 to 0.9) �1.407 0.164

Typeb

● Maxillary 18 (58.1) 16 (51.6) – 8.620 0.071

● Frontal 3 (9.7) 4 (12.9)

● Pansinusitis 6 (19.4) 1 (3.2)

● Maxillaryþ frontal 2 (6.5) 9 (29.0)

● Maxillaryþ ethmoidal 2 (6.4) 1 (3.2)

Treatment receivedb

● None 11 (35.5) 16 (51.6) – 1.852 0.396

● Allopathy 16 (51.6) 11 (35.5)

● Homeopathy 4 (12.9) 4 (12.9)

Body mass indexa 22.1� 3.2 22.0� 3.3 0.1� 0.8 (�1.5 to 1.8) 0.158 0.875

Blood pressure (mm Hg)a

● Systolic 116.9� 14.5 115.5� 15.9 1.4� 3.9 (�6.3 to 9.1) 0.367 0.715

● Diastolic 80.1� 9.0 77.7� 11.2 2.3� 2.6 (�2.8 to 7.5) 0.903 0.370

Residenceb

● Rural 8 (25.8) 6 (19.4) – 0.370 0.831

● Semi-urban 13 (41.9) 14 (45.2)

● Urban 10 (32.3) 11 (35.5)

Educational statusb

● 10th std. or less 21 (67.7) 20 (64.5) – 0.072 0.788

● Higher than 10th std. 10 (32.3) 11 (35.5)

Employment statusb

● Business 15 (48.4) 14 (45.2) – 4.721 0.094

● Service 2 (6.5) 8 (25.8)

● Dependent 14 (45.2) 9 (29.0)

Family income statusb

● Poor 16 (51.6) 15 (48.4) – 0.418 0.811

● Middle 10 (32.3) 9 (29.0)

● Affluent 5 (16.1) 7 (22.6)

Abbreviations: CI, confidence interval; SE, standard error.
aContinuous data presented as means� standard deviations and unpaired t-test applied; t60, t score at 60 degrees of freedom.
bCategorical data presented as absolute values (percentages) and chi-square test applied.
Note: p-Values less than 0.05 (two-tailed) were considered as statistically significant.
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Table 2 Comparison of the SNOT-20 scores at baseline and after 2 and 4 months (N¼ 62; verum: 31, control: 31)

SNOT-20 domains Baseline:
Mean (SD)

After 2 months:
Mean (SD)

After 4 months:
Mean (SD)

Wilks’
lambda

Partial eta
squared

F2, 29 p-Valueb

Rhinology

● Verum 14.6 (5.6) 10.2 (4.3) 9.3 (4.5) 0.489 0.511 15.173 <0.001c

● Control 13.5 (4.6) 10.3 (5.3) 7.9 (4.6) 0.489 0.511 15.171 <0.001c

Mean group difference (SE) 1.1 (1.3) �0.1 (1.2) 1.4 (1.1)

95% CI �1.5 to 3.7 �2.5 to 2.3 �0.8 to 3.7

t60 0.852 �0.084 1.265

p-Valuea 0.397 0.933 0.211

Cohen’s d – 0.021 0.321

Ear/Facial

● Verum 8.1 (4.1) 6.7 (3.4) 6.3 (3.7) 0.723 0.277 0.552 0.009c

● Control 7.2 (5.2) 6.2 (3.5) 6.1 (4.0) 0.944 0.056 0.858 0.434

Mean group difference (SE) 0.9 (1.2) 0.5 (0.9) 0.2 (1.0)

95% CI �1.5 to 3.3 �1.2 to 2.3 �1.7 to 2.2

t60 0.735 0.602 0.224

p-Valuea 0.465 0.550 0.824

Cohen’s d – 0.157 0.057

Sleep

● Verum 7.1 (4.7) 4.5 (4.0) 4.7 (4.1) 0.644 0.356 8.004 0.002c

● Control 6.7 (5.1) 5.4 (4.1) 5.7 (4.6) 0.866 0.134 2.249 0.124

Mean group difference (SE) 0.4 (1.2) �0.9 (1.0) �1.0 (1.1)

95% CI �2.2 to 2.8 �3.0 to 1.1 �3.2 to 1.2

t60 0.258 �0.909 �0.904

p-Valuea 0.798 0.367 0.369

Cohen’s d – 0.233 0.230

Psychological

● Verum 18.0 (7.2) 12.1 (6.9) 10.2 (6.2) 0.494 0.506 14.870 <0.001c

● Control 16.3 (6.7) 12.3 (7.0) 11.8 (6.6) 0.696 0.304 6.341 0.005c

Mean group difference (SE) 1.7 (1.8) �0.2 (1.7) �1.6 (1.6)

95% CI �1.9 to 5.1 �3.7 to 3.3 �4.8 to 1.6

t60 0.929 �0.136 �0.981

p-Valuea 0.357 0.893 0.331

Cohen’s d – 0.035 0.249

Cough

● Verum 2.0 (1.6) 1.1 (1.2) 1.3 (1.1) 0.748 0.252 4.884 0.015c

● Control 2.2 (1.6) 1.8 (1.4) 1.5 (1.4) 0.864 0.136 2.277 0.121

Mean group difference (SE) �0.2 (0.4) �0.7 (0.3) �0.2 (0.3)

95% CI �0.9 to 0.7 �1.3 to 0.02 �0.9 to 0.4

t60 �0.324 �1.937 �0.740

p-Valuea 0.747 0.057 0.462

Cohen’s d – 0.489 0.189

Wake up tired

● Verum 2.9 (1.8) 2.3 (1.4) 1.9 (1.5) 0.766 0.234 4.430 0.021c

● Control 2.9 (1.7) 2.7 (1.5) 2.2 (1.5) 0.850 0.150 2.552 0.095

Mean group difference (SE) �0.1 (0.4) �0.4 (0.4) �0.3 (0.4)

(Continued)
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Table 2 (Continued)

SNOT-20 domains Baseline:
Mean (SD)

After 2 months:
Mean (SD)

After 4 months:
Mean (SD)

Wilks’
lambda

Partial eta
squared

F2, 29 p-Valueb

95% CI �1.0 to 0.8 �1.1 to 0.4 �1.0 to 0.4

t60 �0.145 �1.008 �0.794

p-Valuea 0.886 0.317 0.430

Cohen’s d – 0.256 0.203

Total score

● Verum 52.6 (16.5) 36.9 (13.4) 33.8 (13.2) 0.371 0.629 24.604 <0.001c

● Control 48.9 (17.2) 38.7 (15.8) 35.3 (18.0) 0.575 0.425 10.716 <0.001c

Mean group difference (SE) 3.7 (4.3) �1.8 (3.7) �1.5 (4.0)

95% CI �4.8 to 12.3 �9.2 to 5.7 �9.5 to 6.5

t60 0.876 �0.478 �0.364

p-Valuea 0.384 0.634 0.717

Cohen’s d – 0.116 0.095

Abbreviations: ANOVA, analysis of variance; CI, confidence interval; SD, standard deviation; SE, standard error; SNOT, sino-nasal outcome test; t60, t
score at 60 degrees of freedom.
aUnpaired t-tests.
bOne-way repeated-measures analysis of variance.
cp< 0.05 considered as statistically significant.
Note: p-Value

a

reflects inter-group differences detected by unpaired t-tests, whereas “p-valueb” represents intra-group changes detected by one-way
repeated-measures ANOVA. Lambda is the measure of the percentage variance in dependent variables not explained by differences in levels of the
independent variable. The null hypothesis is rejected when Wilks’ lambda is close to zero; Eta is the measure of effect size for use in ANOVA and
analogous to R2 from multiple linear regressions.

Table 3 Comparison of the EQ-5D-5L scores at baseline and after 2 and 4 months (N¼ 62; verum: 31, control: 31)

EQ-5D-5L scores Baseline:
Mean (SD)

After 2 months:
Mean (SD)

After 4 months:
Mean (SD)

Wilks’
lambda

Partial eta
squared

F2, 29 p-Valueb

Total raw scores

● Verum 6.5 (4.0) 5.4 (3.7) 4.2 (3.3) 0.757 0.243 4.655 0.018c

● Control 6.3 (3.1) 5.4 (3.6) 5.0 (3.2) 0.847 0.153 2.616 0.090

Mean group difference (SE) 0.2 (0.9) �0.01 (0.9) �0.8 (0.8)

95% CI �1.6 to 2.0 �1.9 to 1.9 �2.5 to 0.8

t60 0.201 �0.01 �0.991

p-Valuea 0.842 0.992 0.326

Cohen’s d – 0 0.246

VAS scores

● Verum 58.4 (14.6) 68.5 (13.2) 71.7 (14.6) 0.508 0.492 14.015 <0.001c

● Control 57.7 (15.0) 65.7 (17.3) 71.5 (15.8) 0.598 0.402 9.761 0.001c

Mean group difference (SE) 0.6 (3.8) 2.8 (3.9) 0.2 (3.9)

95% CI �6.9 to 8.2 �5.0 to 10.7 �7.5 to 7.9

t60 0.171 0.725 0.060

p-Valuea 0.864 0.471 0.952

Cohen’s d – 0.182 0.013

Abbreviations: ANOVA, analysis of variance; CI, confidence interval; SD, standard deviation; SE, standard error.
aUnpaired t-tests.
bOne-way repeated-measures analysis of variance.
cp< 0.05 considered as statistically significant.
Note: p-Value

a

reflects inter-group differences detected by unpaired t-tests, whereas “p-valueb” represents intra-group changes detected by one-way
repeated measure ANOVA. Lambda is the measure of the percentage variance in dependent variables not explained by differences in levels of the
independent variable. The null hypothesis is rejected when Wilks’ lambda is close to zero; Eta is the measure of effect size for use in ANOVA and
analogous to R2 from multiple linear regressions.
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Table 4 Comparison of the NRS (0–10) scores at baseline and after 2 and 4 months (N¼ 62; verum: 31, control: 31)

NRS Baseline:
Mean (SD)

After 2 months:
Mean (SD)

After 4 months:
Mean (SD)

Wilks’
lambda

Partial eta
squared

F2, 29 p-Valueb

Sneezing

● Verum 6.9 (2.9) 4.7 (3.0) 3.9 (2.9) 0.440 0.560 18.491 <0.001c

● Control 6.8 (2.6) 4.5 (2.9) 4.3 (2.6) 0.573 0.427 10.806 <0.001c

Mean group difference (SE) 0.1 (0.7) 0.1 (0.8) �0.4 (0.7)

95% CI �1.3 to 1.5 �1.4 to 1.6 �1.8 to 1.0

t60 0.137 0.158 �0.570

p-Valuea 0.892 0.875 0.571

Cohen’s d – 0.068 0.145

Rhinorrhea

● Verum 6.5 (3.3) 4.1 (3.3) 3.2 (3.0) 0.490 0.510 15.084 <0.001c

● Control 6.0 (2.9) 4.4 (3.0) 3.5 (2.5) 0.696 0.304 6.347 0.005c

Mean group difference (SE) 0.5 (0.8) �0.3 (0.8) �0.3 (0.7)

95% CI �1.1 to 2.1 �1.9 to 1.3 �1.7 to 1.1

t60 0.616 �0.390 �0.452

p-Valuea 0.540 0.698 0.653

Cohen’s d – 0.095 0.109

Post-nasal drip

● Verum 6.5 (3.2) 4.4 (3.2) 3.4 (2.8) 0.492 0.508 14.992 <0.001c

● Control 6.0 (2.6) 3.3 (2.6) 3.3 (2.5) 0.491 0.509 15.054 <0.001c

Mean group difference (SE) 0.6 (0.7) 1.1 (0.7) 0.1 (0.7)

95% CI �0.9 to 2.0 �0.4 to 2.6 �1.2 to 1.5

t60 0.797 1.450 0.184

p-Valuea 0.428 0.152 0.855

Cohen’s d – 0.377 0.038

Facial pain/pressure

● Verum 6.7 (3.3) 4.1 (3.6) 3.3 (3.2) 0.553 0.447 11.737 <0.001c

● Control 5.0 (3.3) 2.6 (2.4) 2.4 (2.3) 0.547 0.453 12.019 <0.001c

Mean group difference (SE) 1.7 (0.8) 1.5 (0.8) 0.9 (0.7)

95% CI �0.0003 to 3.3 �0.001 to 3.1 �0.5 to 2.3

t60 2.000 1.998 1.327

p-Valuea 0.050 0.050 0.189

Cohen’s d – 0.490 0.323

Disturbance in sense of smell

● Verum 5.1 (4.4) 3.5 (3.9) 3.0 (3.5) 0.731 0.269 5.329 0.011c

● Control 5.0 (3.2) 3.4 (3.1) 3.2 (2.9) 0.699 0.301 6.246 0.006c

Mean group difference (SE) 0.2 (1.0) 0.1 (0.9) �0.2 (0.8)

95% CI �1.8 to 2.1 �1.7 to 1.9 �1.9 to 1.4

t60 0.165 0.115 �0.291

p-Valuea 0.869 0.909 0.772

Cohen’s d – 0.028 0.062

Abbreviations: ANOVA, analysis of variance; CI, confidence interval; NRS, numeric rating scale; SD, standard deviation; SE, standard error.
aUnpaired t-tests.
bOne-way repeated-measures analysis of variance.
cp< 0.05 considered as statistically significant.
Note: p-Value

a

reflects inter-group differences detected by unpaired t-tests, whereas “p-valueb” represents intra-group changes detected by one way
repeated measure ANOVA; Lambda is the measure of the percentage variance in dependent variables not explained by differences in levels of the
independent variable. The null hypothesis is rejected when Wilks’ lambda is close to zero; Eta is the measure of effect size for use in ANOVA and
analogous to R2 from multiple linear regressions.
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and 4 months showed small but non-significant differences
(all p> 0.05, unpaired t-test), with small to medium effect
sizes in favor of verum (►Table 4).

Medicines used: Overall, 27 different medicines were
prescribed in 30cH, 200cH, and 1000cH potencies. The
most frequently indicated medicines were Calcarea car-
bonica, Lycopodium clavatum, and Sulphur (n¼ 6 each;
9.7% each), Natrum muriaticum and Pulsatilla nigricans
(n¼ 5 each; 8.1% each), and Arsenicum album (n¼ 4; 6.5%).
The most frequently indicated medicines in the verum
group were Lycopodium clavatum (n¼ 5; 16.1%), Pulsatilla
nigricans (n¼ 4; 12.9%), Calcarea carbonicum and Natrum
muriaticum (n¼ 3 each; 9.7% each). In the control group,
the most frequently indicated medicines were Sulphur
(n¼ 4; 12.9%), Arsenicum album and Calcarea carbonica
(n¼ 3 each; 9.7% each), and Allium cepa, Natrum muriati-
cum, Natrum sulphuricum, Nux vomica and Phosphorus
(n¼ 2 each; 6.5% each) (►Table 5). For details, see

►Supplementary File 4 (available online only): Indications
of the prescribed medicines.

Adverse events: No harms, unintended effects, homeo-
pathic aggravations or any serious adverse events were
reported from either group of patients during the interven-
tion period. Two adverse events were reported in the verum
group—one case of non-specific pruritic eruptions on both
the lower limbs, and a case of fever. The former was pre-
scribed Echinacea angustifolia tincture as external applica-
tion, and that had healed the case. The latter individual took
over-the-counter paracetamol, 650mg two tablets 6 hourly,
and recovered. Two adverse events of pruritic eruptions on
the body occurred in the control group: theywere prescribed
Calendula officinalis tincture and Echinacea angustifolia tinc-
ture respectively as external application. One patient in the
control group sustained an injury during the study; he was
prescribed Arnica montana 30cH, three doses 8 hourly, and
that was sufficient to manage the condition.

Table 5 Alphabetical list of medicines prescribed in the two groups at baseline

Name of the medicines Total (N¼ 62);
n (%)

Verum (n¼ 31);
n (%)

Control (n¼ 31);
n (%)

Chi-square p-Value a

1. Allium cepa 2 (3.2) – 2 (6.5) – –

2. Arsenicum album 4 (6.5) 1 (3.2) 3 (9.7) 0.267 0.605

3. Bromium 1 (1.6) 1 (3.2) – – –

4. Calcarea carbonica 6 (9.7) 3 (9.7) 3 (9.7) 0.185 0.668

5. Calcarea phosphorica 1 (1.6) 1 (3.2) – – –

6. Carbo vegetabilis 1 (1.6) 1 (3.2) – – –

7. Carcinosinum 2 (3.2) 2 (6.5) – – –

8. Causticum 2 (3.2) 2 (6.5) – – –

9. Hepar sulphuris 1 (1.6) – 1 (3.2) – –

10. Kali muriaticum 1 (1.6) – 1 (3.2) – –

11. Kali sulphuricum 1 (1.6) – 1 (3.2) – –

12. Lachesis mutus 1 (1.6) 1 (3.2) – – –

13. Lycopodium clavatum 6 (9.7) 5 (16.1) 1 (3.2) 1.661 0.198

14. Medorrhinum 1 (1.6) 1 (3.2) – – –

15. Mercurius solubilis 1 (1.6) – 1 (3.2) – –

16. Natrum muriaticum 5 (8.1) 3 (9.7) 2 (6.5) 0.000 1.000

17. Natrum sulphuricum 2 (3.2) – 2 (6.5) – –

18. Nitric acid 1 (1.6) 1 (3.2) – – –

19. Nux vomica 3 (4.8) 1 (3.2) 2 (6.5) 0.000 1.000

20. Phosphorus 2 (3.2) – 2 (6.5) – –

21. Pulsatilla nigricans 5 (8.1) 4 (12.9) 1 (3.2) 0.870 0.351

22. Rhus toxicodendron 1 (1.6) – 1 (3.2) – –

23. Sepia succus 3 (4.8) 2 (6.5) 1 (3.2) 0.000 1.000

24. Staphysagria 1 (1.6) – 1 (3.2) – –

25. Sulphur 6 (9.7) 2 (6.5) 4 (12.9) 0.185 0.668

26. Tarantula hispanica 1 (1.6) – 1 (3.2) – –

27. Tuberculinum bovinum 1 (1.6) – 1 (3.2) – –

aPearson’s chi-square test.
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Discussion

In this double-blind RCT conducted on 62 patients suffering
from CRS, a small though non-significant direction of effect
was observed favoring IH over placebo in both primary and
secondary outcome measures. Larger and rigorous trials and
independent replications are warranted.

The trial design was gold standard—that is an RCT. The
enrolment into the trial was prospective; i.e., the protocol
was declared before the enrollment of the first patient. All
the collected data in the form of case records and scales were
converted into an analyzable and reproducible master chart
(soft copy, Microsoft Excel spreadsheet) and underwent
statistical analysis subsequently. Validated outcome meas-
ures, such as SNOT-20, EQ-5D-5L and NRS scores, were used
to assess the severity of symptoms and QOL. Missing values
were replaced by the series means; thus an intention-to-
treat approach was adopted, where all the enrolled patients
entered into the final analysis. The treatment was given
adhering to the classical principles of homeopathy, based
on individualization and totality of symptoms.Within a span
of 8 months, we screened 89 patients, from whom 62 could
be enrolled, thus reflecting the possibility of larger trials in
the same setting in the future. The inclusion/screening
rate of (62/89)� 100¼ 69.7% and retention rate of (58/
62)� 100¼ 93.5% were also promising. We developed the
Bengali version of SNOT-20 through a standardized forward–
backward translation method and tested its psychometric
properties and cross-cultural adaptability during April to
September 2017 prior to use in the trial, and found it to be
satisfactory; being beyond the scope of this article it will be
reported elsewhere. The developed Bengali SNOT-20 ques-
tionnaire was also used in an open-label, single-arm trial
testing the effects of individualized homeopathic medicines
in sino-nasal symptoms in patients suffering from nasal
polyps, with promising results.49

The duration of the study might be considered as inade-
quate, especially in a chronic condition such as CRS that shows
seasonal variations and intermittent exacerbations. A longer
follow-upperiodmighthavebeenmore appropriate; however,
the feasibility and ethical issues of conducting an explanatory
trialwith longerdurationof follow-upsshouldbekept inmind.
While treating a chronic condition, often a series of homeo-
pathic remedies might be required in succession instead of a
singlemedicine to initiate a favorable response.50 Soa timeline
of only 4months could be considered as inadequate. The small
sample size would have inflated the chances of type II error;
therefore, the chance of false-negative results could not be
ruled out. All the patient outcomemeasures in this studywere
subjective and self-administered, so they were amenable to
bias; however, that potential deficiency would have been
balanced by the randomization and baseline comparability.
The rigorous case taking and patient interaction might cause
additional subjectivebiasbutanysucheffectswouldhavebeen
the same for each group.

There have been few studies assessing the possible effects
of homeopathic medicines in cases of sinusitis; only a few
studies have been performed with IH in single-arm, open-

label design38–41; in the remainder (majority) of the studies,
medicines were either pre-defined single or complex med-
icines. The study by Nayak et al38 was an open-label, single-
arm study conducted on 628 patients suffering from chronic
sinusitis. Seventeen homeopathic medicines were short-
listed based on repertorization of the disease symptoms.
The scale used as the outcome measure was a chronic
sinusitis assessment score that was developed by the
CCRH. Positive results were detected and the need of a
controlled trial was mentioned. In comparison with that
study ours was of gold standard design, evaluating the
efficacy of IH in comparison with placebo in treatment of
CRS. Second, unlike Nayak et al,38 we used all validated
outcome measures—SNOT-20, EQ-5D-5L, and NRS scores—
judging both symptom severity and QOL. A few of our used
medicineswere similar to those of Nayak et al:38 for example,
Calcarea carbonica, Lycopodium clavatum, Pulsatilla nigri-
cans, Arsenicum album, Phosphorus and Nux vomica. Howev-
er, some of their most frequently prescribed medicines,
including Silicea terra, Kali iodatum and Kali bichromicum,
were not prescribed in our trial. The probable reason is the
differences in approach in selection of medicines. Short-
listing of remedies on the basis of repertorization, encom-
passing all the available disease symptoms and ignoring
general characteristic symptoms (physical or mental), is
not strictly in accordance with the classical principles of
homeopathyor repertorization. Also, unlikeNayak et al,38we
refrained from arbitrary categorization of the outcomes from
“marked improvement” to “worse”.

Our trial sample size was much smaller than that in the
studies by Nayak et al38 or by Manchanda42; however,
increasing the sample size further was not possible owing
to time constraints of completing the project and submitting
the dissertation to the university. Unlike Manchanda,42 we
refrained from using a 14-day run-in period prior to enroll-
ment and 6 months’ of follow-up, as these seemed to be not
feasible and ethically objectionable. Also unlike Man-
chanda,42 we did not use the effect size estimated from an
observational study (usually over-estimated) in calculation
of sample size for the RCT.

Two other studies, by Sharma et al39 and Ramteke et al,40

were similar to that of Nayak et al in terms of weak study
design, use of a non-validated outcomemeasure, pre-defined
medicines, restriction to analysis of the protocol-compliant
sample, and loose interpretation of results; however, the
sample size attained by Sharma et al (n¼ 950) was much
higher than that obtained by Ramteke et al (n¼ 97). Thus,
both in terms of study design and statistical analysis (re-
stricted to protocol-compliant sample only), all these three
studies of the CCRHwere less rigorous than this current trial.

The observational study byWitt et al41was superior to the
CCRH studies in terms of the longer duration of the follow-up
of 8 years, use of validated outcome measures (symptom
severity NRS, SF-36), repeat measures and ITT analysis, as
well as prescription of IH, but it suffered from obvious design
constraints. That study showed strongest improvements in
the severity of complaints in thefirst 3months that generally
continued during the first 24 months and persisted for
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another 6 years, with large reductions in the use of conven-
tional medicines and health care services. The physicians’
assessments of the severity change tended to be more
positive than patients’ own assessments. This was the
reason we were sceptical about having physician-assessed
measures as outcomes, and we opted for patient-reported
outcomes.

In the older homeopathy literature, successful treatment
of 33 consecutive cases of sinusitis with various IH in
potencies higher than 30cH has also been noted, where
one-third reported relief within 1 month.51 Dr. Vithoulkas
has mentioned another case of sinusitis with somnambu-
lism, and treated successfully with a series of homeopathic
medicines such as Cocculus indicus, Nux vomica and Calcarea
carbonica.52 In another study by Peters et al,53 two
approaches were suggested—“pathological” and “general or
constitutional”. The former prescribing technique has simi-
larity with the CCRH studies,38–40 whilst the latter is similar
to that of Witt et al41 and ours.

Nasal endoscopy (NE) is of great use in direct visualization
of the nasal cavity mucosa and identification of the presence
of any pathology or polyps. On the other hand, given its
resolution of the regional anatomy and mucosa, computed
tomography (CT) is an optimal modality and the gold stan-
dard to provide the diagnosis of CRS and an anatomical
roadmap for the surgeon performing the functional endo-
scopic sinus surgery. Neither CT nor NE was possible in our
setting and we had to rely on X-ray reporting of paranasal
sinuses (occipito-mento view) for the diagnosis of CRS and
confirmed by the blinded ENT surgeon. Hence, CT and NE
must be used together in the diagnosis of CRS54 in future
trials. Subject to standardized translation into Bengali, psy-
chometric validation and cross-cultural adaptation, the
updated SNOT-22 questionnaire may also be used in the
future. All the indicated homeopathicmedicines in this study
were prescribed in centesimal potencies; 50 millesimal
potencies were not used, and that can be one promising
option to be evaluated in future trials.

Conclusion

Overall, the trial remained inconclusive owing to the small
and non-significant trend of effect revealed, favoring home-
opathy over placebo. Robust multicentric trials with large
sample size and independent replications should be under-
taken to arrive at a definite conclusion regarding the efficacy
of IH medicines in the treatment of CRS.

Highlights
• A double-blind, randomized, placebo-controlled, clinical
trial was conducted at the National Institute of Homoeo-
pathy, West Bengal, India, in 62 patients suffering from
chronic rhinosinusitis.
• Though improvements were greater in the homeopathy
group than in the placebo group, with small to medium
effect sizes, the group differences were statistically non-
significant, thus rendering the trial inconclusive.

• Calcarea carbonica, Lycopodium clavatum, Sulphur,
Natrum muriaticum and Pulsatilla nigricans were the
most frequently prescribed medicines.

Supplementary File

Supplementary File 1 Sino-nasal outcome test
Supplementary File 2 CONSORT 2010 checklist of infor-
mation to include when reporting a randomized trial
Supplementary File 3 RedHot checklist of information to
include when reporting randomized trials of homeopathy
Supplementary File 4 Indications of the prescribed
medicines
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