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Objective  To compare the efficacy and safety of combining diosmin with Jiuhua hemorrhoid
suppository versus diosmin alone for the treatment of hemorrhoid hemorrhage.
Methods  The  Jiuhua  hemorrhoid  suppository  study  was  conducted  in  10  medical  centers
across China from April 1, 2019 to June 30, 2020. Patients with hemorrhoid bleeding were ran-
domized  in  a  ratio  of  1  :  1  to  either  receive  Jiuhua  hemorrhoid  suppository  and  diosmin
tablets  (the  study  group)  or  diosmin  tablets  alone  (the  control  group).  The  suppository  was
used once a day after defecation or at bedtime after rinsing the anus with warm water. Dios-
min tablets were administered only once a day (0.9 g). The primary endpoint of the study was
the assessment of hemorrhoid bleeding relief 7 ± 2 days after treatment, classified as “very ef-
fective” “effective” and “ineffective”. The secondary endpoint included the evaluation of pain
alleviation using the visual analogue scale (VAS, with scores ranging from 0 to 10) and edema
(with scores ranging from 0 to 3). The safety of the two treatment regimens was evaluated 14 ±
2 days after drug administration.
Results  The full analysis set (FAS) comprised 107 participants in the study group and 111 in
the  control  group,  while  the  per-protocol  set  (PPS)  included  106  participants  in  the  study
group and 111 in the control group. In terms of hemorrhoid bleeding, the proportion of very
effective and effective cases in the study group were significantly higher than that in the con-
trol  group  [106  (99.06%)  vs.  91  (81.98%), P < 0.000 1]  in  the  FAS,  and  the  PPS  results  [105
(99.06%) vs. 91 (81.98%), P < 0.000 1] were comparable to the FAS results. The pain VAS scores
at day 7 after treatment were comparable between the two groups (0.80 ± 1.17 vs. 0.80 ± 1.20,
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P = 0.217 7). The majority of the participants in both groups had an edema score of 0 at day 7
after treatment [96 (89.72%) vs. 99 (91.67%), P = 0.370 5]. Adverse events (AEs) occurred in 9
patients  (8.4%) in  the study group and 3  patients  (2.7%) in  the control  group.  In  addition,  5
AEs  in  the  study  group  and  1  AE  in  the  control  group  were  possibly  in  association  with  the
study drug.
Conclusion  Compared with the administration of diosmin oral tablets alone, the addition of
Jiuhua hemorrhoid suppository to the tablets demonstrates enhanced efficacy in addressing
hemorrhoid bleeding, with satisfactory patient adherence and acceptable safety.

  
1 Introduction

Hemorrhoidal disease (HD) is the most prevalent benign
anorectal  disorder  worldwide,  with  an  estimated  preva-
lence between 4.4% and 55.0% among adults of both sex-
es  equally [1-3].  Most  guidelines  recommend  conservative
or  minimally  invasive  interventions  in  the  management
of  early-stage  HD  and  reserve  hemorrhoidectomy  for
grades III and IV HD [4, 5].

Bleeding is one of the most frequent complaints asso-
ciated with HD, arising from erosion or trauma to the un-
derlying  blood  vessels [6].  Diosmin  is  a  plant-derived
flavonoid  with  known  therapeutic  anti-cancer,  anti-bac-
teria, anti-cardiovascular effects, as well as the function of
liver  protection  and  neuro-protection.  It  has  been  ap-
plied  for  the  treatment  of  hemorrhoids,  varicose  veins,
venous  insufficiency,  leg  ulcers,  and  various  circulatory
diseases for almost a century [7].  Clinical  trials  have been
conducted  with  the  use  of  different  flavonoids  including
diosmin,  troxerutin,  quercetin,  rutin,  and  hesperidin,
with satisfactory outcomes such as reduced anal pain and
alleviated bleeding, pruritus, anal leakage, and tenesmus
achieved [8-10].  A  previous  meta-analysis  study  suggested
the application of flavonoids for the treatment of hemor-
rhoids under the condition of it being employed as a sup-
plementary  treatment,  but  no  evidence  had  yet  revealed
the  effectiveness  of  the  drug  alone  on  hemorrhoid  treat-
ment [11].  Although  oral  administration  might  slow  down
the  treatment  effect,  giving  the  drug  via  the  rectal  route
has been proven beneficial in circumventing undesirable
hepatic  and  gastrointestinal  side  effects [12].  Hence,  topi-
cal  agents  including  rectal  foams,  gels,  ointments,  and
suppositories  have  been  produced  to  cater  to  different
application  needs  and  have  demonstrated  notable  suc-
cess.  With  the  dynamic  structure  of  the  anal  canal,  the
challenge of prolonged exposure arises, a concern can be
addressed  by  employing  thicker  gels  or  suppositories.
However,  it  is  noteworthy  that  only  a  scarcity  of  studies
have focused on suppositories (Supplementary Table S1).

Numerous  traditional  Chinese  medicine  (TCM)  sup-
positories  designed  for  the  treatment  of  hemorrhoids
have been introduced to the markets in China. However,
only  a  limited  number  of  reproducible  studies  have  de-
monstrated clinical evidence supporting their efficacy [13].

Jiuhua  hemorrhoid  suppository  is  one  of  the  TCM  sup-
positories  with  seven  main  ingredients  (Supplementary
Table  S2).  According  to  the  compatibility  theory  for  for-
mula in TCM, Dahuang (Rhei Radix et Rhizoma) serves as
the “monarch  drug”,  Zhebeimu  (Fritillariae  Thunbergii
Bulbus) is the “minister drug”, and the other five, includ-
ing  Cebaiye  (Platycladi  Cacumen),  Bingpian  (Borne-
olum),  Houpo  (Magnoliae  Officinalis  Cortex),  Baiji
(Bletillae Rhizoma), and Zicao (Arnebiae Radix), serve as
the “assistant drugs”. While Jiuhua hemorrhoids supposi-
tory has been utilized for decades in addressing HD, there
are  only  small-scale  studies  reporting  its  efficacy  in  Chi-
nese  patients [14-16],  and  randomized  controlled  trials
(RCTs)  with  sufficient  statistical  power  are  particularly
lacking.

The objective of this study was to compare the effica-
cy  and  safety  of  combining  diosmin  with  Jiuhua  hemor-
rhoid  suppository  versus  diosmin  tablets  alone  for  the
treatment of hemorrhoid bleeding. 

2 Materials and methods
 

2.1 Study design

The  Jiuhua  hemorrhoid  suppository  study  was  a  RCT
conducted  in  10  medical  centers  in  China  from  April  1,
2019  to  June  30,  2020.  Patients  with  hemorrhoids  who
were  planning  for  conservative  treatment  were  enrolled.
The  study  protocol,  conducted  in  accordance  with  the
principles  of  the  Declaration  of  Helsinki,  was  registered
on  the  website  (http://www.chictr.org.cn/index.aspx)
(ChiCTR1800019613) as well. It was also approved by the
Ethics  Committee  of  the  Affiliated  Hospital  of  Hunan
Academy  of  Chinese  Medicine  ([201906]14).  All  patients
provided written informed consent before being enrolled. 

2.2 Diagnostic criteria

The  diagnosis  of  hemorrhoids  was  established  following
the criteria outlined in the Clinical Practice Guidelines for
the Management of  Hemorrhoids by the American Soci-
ety  of  Colon  and  Rectal  Surgeons [17].  Hemorrhoids  were
classified  as  internal,  external,  or  mixed,  with  internal
hemorrhoids further stratified into stages I to IV based on
the severity of the condition.
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TCM  syndromes  were  diagnosed  and  classified  into
four  dialectical  sub-types  according  to  the  Chinese
Guidelines  for  the  Clinical  Diagnosis  and  Treatment  of
Hemorrhoids  (2006  edition) [18].  These  sub-types  include
the  syndrome  of  wind  damaging  the  intestinal  vessel,
syndrome  of  dampness-heat  pouring  downward,  syn-
drome  of  Qi-stagnation  and  blood  stasis,  and  syndrome
of spleen deficiency with sunken Qi. 

2.3 Patients selection criteria
 

2.3.1 Inclusion  criteria　 (i)  Patients  were  aged  between
18 and 75 years old; (ii) patients were diagnosed with HD;
(iii)  patients’ internal  hemorrhoids  were  in  stage  I/II,  or
those  in  stage  III/IV  but  refused  surgical  treatment;
(iv)  patients  were  willing  to  provide  written  informed
consent before participation in this study. There were no
restrictions  on  the  inclusion  of  specific  types  of  hemor-
rhoids  (internal,  external,  or  mixed)  or  the  related  TCM
syndromes. 

2.3.2 Exclusion criteria　(i)  Patients  accompanying oth-
er  diseases:  (a)  anal  and  rectal  lesions,  such  as  anal  fis-
sure, anal fistula, perianal abscess; (b) acute gastrointesti-
nal  infections;  (c)  history  of  severe  gastrointestinal  dis-
eases, e.g. Crohn’s disease, ulcerative colitis, peptic ulcer,
and  peptic  haemorrhage;  (d)  gastrointestinal  tumours,
pyloric stenosis, and gastric bypass; (e) serious abnormal-
ities  of  liver  and kidney function,  with any of  the indica-
tors of alanine aminotransferase (ALT), aspartate amino-
transferase  (AST),  and  serum  creatinine  reaching  or  ex-
ceeding  three  times  the  upper  limit  of  normal  values;
(f) patients with uncontrollable hypertension or other se-
rious systemic diseases that were judged by the investiga-
tor  to  be  unsuitable  for  enrolment;  (ii)  drug-related:
(a) patients having a known history of allergy to the drugs
involved  in  this  study;  (b)  patients  taking  antiplatelet  or
anticoagulant drugs; (c) patients with alcohol or drug de-
pendence;  (d)  patients  who  have  received  any  haemor-
rhoid-related treatment within one month prior to enrol-
ment; (iii) patients with symptoms of infectious diseases,
epilepsy,  pregnant  and  breastfeeding  women,  and  men-
tal  disorders;  (iv)  participation  in  other  clinical  trials
within three months. 

2.3.3 Culling  and  shedding  criteria　 (i)  Cases  that  did
not  meet  the  inclusion  criteria  but  were  mistakenly  in-
cluded;  (ii)  cases  that  met  the  inclusion  criteria  but  had
not used the drug after inclusion; (iii) cases that were al-
lergic to the drug of interest during the trial; (iv) subjects
with  poor  adherence;  (v)  occurrence  of  severe  adverse
event  (AE);  (vi)  occurrence  of  serious  complications  or
special  physiological  changes  that  make  continuation  of
the  trial  inadvisable;  (vii)  cases  not  in  accordance  with
the provisions of the drug were off cases, statistical analy-
sis  should  be  combined  with  the  actual  situation,  if

adverse reactions occur, they should be counted accord-
ing to the adverse reactions, and those who had complet-
ed  1/2  of  the  treatment  should  be  counted  in  terms  of
therapeutic efficacy. 

2.4 Randomization and blinding

Patients were divided into two groups using a simple ran-
domization  approach.  Statistical  analysis  system  (SAS)
software (version 9.4, SAS Institute Inc., Cary, North Car-
olina)  was  used  to  generate  random  numbers,  and  each
number was assigned to one of the two groups with equal
probability. Upon meeting the eligibility criteria, patients
were  assigned  treatment  using  sequentially  numbered,
opaque, and sealed envelopes, with the treatment alloca-
tion in a ratio of  1 :  1.  This study was not blinded due to
the  employment  of  different  drug  administration  appr-
oach. 

2.5 Interventions

In the study group, patients orally administered diosmin
tablets  (Nanjing  Zhengda  Tianqing  Pharmaceutical  Co.,
Ltd.,  China)  at  a  dosage  of  0.9  g,  once  a  day  with  lunch,
and  concurrently  used  Jiuhua  hemorrhoid  suppository
(2.1 g, Jiuhua Pharmaceutical Co., Ltd., China) once a day
after defecation or at bedtime after rinsing the anus with
warm  water  (one  suppository  each  time).  In  the  control
group, patients orally received diosmin tablets alone at a
dosage of 0.9 g once a day. 

2.6 Efficacy endpoints

The  efficacy  was  evaluated  at  (7  ±  2)  days  after  treat-
ment [10, 19]. 

2.6.1 Primary  endpoint　 The  primary  endpoint  for  this
study was the relief of hemorrhoid bleeding, described as
“very  effective” “effective” and “ineffective”.  Specifically,
“very effective” was defined as patients stopped bleeding
within 24 − 48 h after treatment, no bleeding in the subse-
quent three stools, and sustained absence of bleeding for
7 d. “Effective” was defined as cases with bleeding cessa-
tion  occurring  more  than  48  h  after  medication,  accom-
panied  by  a  significant  reduction  in  bleeding  volume  (a
decrease  of  at  least  2  scores  or  from  1  to  0  score).  Cases
were categorized as “ineffective” if their bleeding volume
was not significantly reduced.

Bleeding  scores  ranged  from  0  to  3,  with  0  denoting
the  absence  of  bleeding  symptoms  during  defecation,  1
for  the  presence  of  blood  in  the  stool,  2  for  blood  drip-
ping down after defecation,  and 3 for severe jet  bleeding
during defecation. 

2.6.2 Secondary endpoints　The secondary endpoints in-
cluded a decrease in hemorrhoid pain scores and edema
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scores. Hemorrhoid pain scores were evaluated using the
visual analogue scale (VAS), where 0 meant no pain, 1 − 3
mild  pain,  4 − 6  moderate  pain,  and  7 − 10  severe  pain.
The relief  scores of  hemorrhoid edema ranged from 0 to
3,  with  0  denoting  no  edema,  1  for  the  edema  area  re-
duced by no less than 2/3, 2 for the edema area reduced
by  no  less  than  1/2  and  no  more  than  2/3,  and  3  for  the
edema  area  reduced  by  no  more  than  1/2  of  its  original
size.

Subgroup  analyses  were  conducted  to  compare  the
relief  of  bleeding  according  to  the  location,  stage,  and
TCM dialectical sub-types of hemorrhoids. 

2.7 Safety and medication adherence

Patients  were  followed  (14  ±  2)  days  after  treatment  for
the  observation  of  AEs.  The  vital  sign,  complete  blood
count,  liver  function,  renal  function,  urine  routine,  fecal
routine,  and  blood  human  chorionic  gonadotropin  were
tested, and electrocardiogram was conducted at each fol-
low-up  visit.  All  AEs  were  recorded.  Medication  adher-
ence was calculated as the ratio of the actual dose of the
drugs  to  the  prescribed  dose,  and  adherence  of  80% −
120% was considered satisfactory. 

2.8 Sample size calculation

According  to  previous  study [20],  the  relief  rate  of  hemor-
rhoid bleeding after treatment for one week was estimat-
ed  to  be  85%  in  the  study  group  and  66%  in  the  control
group.  With  significance  level α =  0.05  and  power  of  the
test  =  0.8,  each  group  required  80  cases.  Taking  into  ac-
count a lost-to-follow-up rate of 20%, 100 cases were en-
rolled in both groups. 

2.9 Statistical analysis

The  full  analysis  set  (FAS)  and  per-protocol  set  (PPS)
were  used  to  analyze  the  primary  endpoint.  The  FAS  in-
cluded  randomized  patients  who  had  received  study
drugs at least once and underwent at least one follow-up
assessment for the determination of the efficacy and safe-
ty of  the drugs.  The PPS was a subset of  the FAS and ex-
cluded patients who took prohibited drugs as per the pro-
tocol and those who significantly deviated the prescribed
usage and dosage of the study drugs. The secondary end-
points and subgroup analyses were conducted in the PPS.
The safety  set  (SS)  included patients  who received study
drugs at least once, and were assessed for the safety of the
drugs.  The  statistical  analysis  did  not  include  missing
data.

Continuous  variables  with  normal  distribution  were
presented  as  means  ±  standard  deviation  (SD).  Con-
tinuous  variables  with  non-normal  distribution  were

presented as medians [interquartile range (IQR)]. Paired t
test and the Wilcoxon rank test were used to compare the
variables  before  and  after  treatment,  while  the  Student’s
t test  and  Wilcoxon  rank  test  were  used  to  compare  the
variables  between  the  two  groups.  Categorical  and  ordi-
nal  variables  were  presented  as  numbers  and  percent-
ages.  Chi-square  or  Fisher’s  exact  test  was  used  for  be-
tween-group  comparison,  as  appropriate  (Fisher’s  exact
test was used when the expected values in any of the cells
of  a  contingency  table  were  below  5  or  below  10  when
there  was  only  one  degree  of  freedom).  The  Wilcoxon
rank sum test was used and P < 0.05 was considered sta-
tistically  significant.  Statistical  analyses  were  conducted
in SAS (version 9.4). 

3 Results
 

3.1 Subjects characteristics

A total  of  223  patients  were  assessed for  eligibility  to  the
study, of which 3 were excluded because of liver or renal
failure.  Thus,  a  total  of  220  were  randomized,  with  108
patients  in the study group and 112 in the control  group
(Figure  1).  There  were  no  statistical  differences  in  age,
gender, nationality education level, BMI, baseline hema-
tochezia  score,  pain  VAS  score,  edema  score,  types  and
stages of hemorrhoids, and TCM dialectical sub-type be-
tween the two groups (P > 0.05) (Table 1). 

3.2 Efficacy
 

3.2.1 Primary endpoint　In terms of the treatment effica-
cy  against  hemorrhoid  bleeding,  the  proportion  of  very
effective and effective cases in the study group was signif-
icantly  higher  in  comparison  with  that  in  the  control
group  in  FAS  [106  (99.06%)  vs. 91  (81.98%), P < 0.000 1].
The results of PPS [105 (99.06%) vs. 91 (81.98%), P < 0.000 1]
were comparable to those of FAS (Table 2 and 3). 

 

Jiuhua hemorrhoids suppository +
 diosmin tablets group (n = 108)

Assessed for eligibility
(n = 223)

Excluded (n = 3)
Liver or renal failure (n = 3)

Randomized (n = 220)

Enrollment

Allocation

Follow-up

Analysis

Diosmin tablets group (n = 112)

No post-treatment efficacy data (n = 1)
Lost to follow-up (n = 1)
Withdrawal due to intolerance (n = 1)
The dose and method were not used as 
the protocol (n = 1)

No post-treatment efficacy data (n = 1)
Lost to follow-up (n = 4)

• 

• 

• 

SS (n = 111)
FAS (n = 111)
PPS (n = 111)

SS (n = 107)
FAS (n = 107)
PPS (n = 106)

 
Figure  1   Consolidated  Standards  of  Reporting  Trials
(CONSORT) flow chart of the study
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3.2.2 Secondary endpoints　The pain VAS scores at day 7

after  treatment  were  similar  between  the  two  groups

(0.80  ±  1.17  vs. 0.80  ±  1.20, P = 0.217 7).  The  majority  of

participants  in  both  groups  had  an  edema  score  of  0  at

day  7  after  treatment  [96  (89.72%)  vs.  99  (91.67%), P =

0.370 5]  (Table  4 and 5).  Numerically  higher  proportions

 

Table 1   Baseline characteristics of the participants in FAS

Group Age (years) Male [n (%)]
Nationality [n (%)] Education level [n (%)]

Han Tibetan Illiteracy Primary school Junior high school

Study group (n = 107) 41.9 ± 13.7 47 (43.93) 107 (100.00) 0 1 (0.94) 6 (5.61) 23 (21.49)

Control group (n = 111) 40.8 ± 14.3 40 (36.04) 109 (98.20) 2 (1.80) 4 (3.60) 9 (8.11) 14 (12.61)

Total (n = 218) 41.3 ± 14.0 87 (39.91) 216 (99.08) 2 (0.92) 5 (2.29) 15 (6.88) 37 (16.97)

P value 0.567 5 0.235 5 0.166 0
 

Group
Education level [n (%)] BMI

High school/technical
secondary school

University/
college Master PhD and above

Valid/missing
(n)

Mean ± SD
(kg/m2)

Study group (n = 107) 18 (16.82) 31 (28.97) 27 (25.23) 1 (0.94) 56 /51 23.0 ± 3.6

Control group (n = 111) 22 (19.82) 42 (37.84) 19 (17.12) 1 (0.90) 61/50 23.6 ± 4.5

Total (n = 218) 40 (18.35) 73 (33.49) 46 (21.10) 2 (0.92) 117/101 23.3 ± 4.1

P value 0.577 0 0.378 3
 

Group
Hematochezia score [n (%)]

Pain VAS score
Edema score [n (%)]

0 1 2 3 0 1 2 3

Study group (n = 107) 1 (0.94) 34 (31.78) 60 (56.07) 12 (11.21) 1.9 ± 1.87 78 (72.90) 16 (14.95) 11 (10.28) 2 (1.87)

Control group (n = 111) 1 (0.90) 43 (38.74) 60 (54.05) 7 (6.31) 1.8 ± 1.88 87 (78.38) 11 (9.91) 11 (9.91) 2 (1.80)

Total (n = 218) 2 (0.92) 77 (35.32) 120 (55.05) 19 (8.71) 1.9 ± 1.87 165 (75.69) 27 (12.39) 22 (10.09) 4 (1.83)

P value 0.178 3 0.601 9 0.042 6
 

Group
Type of hemorrhoids [n (%)] Stage of hemorrhoids [n (%)]

Internal hemorrhoids Mixed hemorrhoids I II III Unknown

Study group (n = 107) 42 (39.25) 65 (60.75) 20 (18.69) 48 (44.86) 6 (5.61) 33 (30.84)

Control group (n = 111) 56 (50.45) 55 (49.55) 35 (31.53) 52 (46.85) 4 (3.60) 20 (18.02)

Total (n = 218) 98 (44.95) 120 (55.05) 55 (25.23) 100 (45.87) 10 (4.59) 53 (24.31)

P value 0.097 6 0.090 5
 

Group

TCM dialectical sub-type [n (%)]

Syndrome of wind
damaging the

intestinal vessel

Syndrome of
dampness-heat

pouring downward

Syndrome of Qi
stagnation and

blood stasis

Syndrome of spleen
deficiency with

sunken Qi
Unknown

Study group (n = 107)* 27 (25.23) 59 (55.14) 2 (1.87) 10 (9.35) 10 (9.35)

Control group (n = 111) 38 (34.23) 54 (48.65) 3 (2.70) 9 (8.11) 7 (6.31)

Total (n = 218)* 65 (29.82) 113 (51.83) 5 (2.29) 19 (8.72) 17 (7.80)

P value 0.240 4

BMI, body mass index. *One participant in study group has both syndrome of Qi stagnation and blood stasis and syndrome of spleen

deficiency with sunken Qi.

 

Table 2   Treatment efficacy against hemorrhoidal bleed-
ing in FAS [n (%)]

Group Very
effective Effective Ineffective

Study group (n = 107) 49 (45.79) 57 (53.27) 1 (0.94)

Control group (n = 111) 18 (16.22) 73 (65.76) 20 (18.02)

P value < 0.000 1*

*P value for effectiveness rate; effectiveness rate = very effective +

effective.

 

Table 3   Treatment efficacy against hemorrhoidal bleed-
ing in PPS [n (%)]

Group Very
effective Effective Ineffective

Study group (n = 106) 49 (46.23) 56 (52.83) 1 (0.94)

Control group (n = 111) 18 (16.22) 73 (65.76) 20 (18.02)

P value < 0.000 1*

*P value for effectiveness rate; effectiveness rate = very effective +

effective.
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of  very  effective  and  effective  cases  in  the  study  group

were observed in the subgroups of internal hemorrhoids,

mixed hemorrhoids,  stage I  and II  hemorrhoids,  and the

syndrome  of  wind  damaging  the  intestinal  vessel

(Figure 2).
 

3.3 Safety and medication adherence

As shown in Table 6,  9 AEs occurred in 9 patients (8.4%)
in  the  study  group,  and  4  AEs  occurred  in  3  patients
(2.7%)  in  the  control  group.  There  was  1  severe  case  of
coughing  in  the  study  group  and  1  severe  case  of  in-
creased urination case at night in the control group, while
all  other  AEs  were  considered  mild.  Among  these,  5  AEs
in  the  study  group  and  1  in  the  control  group  were  con-
sidered probably related to the study drugs.

In the study group, satisfactory adherence to the pre-
scribed regimen was reported, with 96.3% of cases adher-
ing to Jiuhua hemorrhoid suppository and 95.4% to dios-
min  tablets  [1  case  (0.9%)  lacked  adherence  data].  Simi-
larly,  in  the  control  group,  satisfactory  adherence  was
reported in 96.4% of  the cases [3 cases (2.7%) lacked ad-
herence data]. 

 

Table 4   Comparison of pain VAS scores before and after
treatment

Group
Pain VAS
score at
baseline

Pain VAS
score after
treatment

(day 7)

P valuea

Study group (n = 107) 1.9 ± 1.87 0.8 ± 1.17 < 0.000 1

Control group (n = 111) 1.8 ± 1.88 0.8 ± 1.20* < 0.000 1
P value 0.601 9 0.217 7

a P value compared with baseline. *Data of 3 cases are missing.

 

Table 5   Comparison of efficacy against edema before and after treatment

Group
Edema score at baseline Edema score after treatment (day 7)

P valuea

0 1 2 3 0 1 2 3
Study group (n = 107) 78 (72.90) 16 (14.95) 11 (10.28) 2 (1.87) 96 (89.72) 11 (10.28) 0 0 < 0.000 1

Control group (n = 111) 87 (78.38) 11 (9.91) 11 (9.91) 2 (1.80) 99 (91.67) 9 (8.33) 0 0 < 0.000 1
P value 0.402 6 0.370 5

a P value compared with baseline. Data of 3 cases in control group are missing at day 7 after treatment.
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Figure 2   Subgroup analysis of hemorrhoid bleeding relief
A, hemorrhoid location. B, stages. C, TCM dialectical sub-type.

 

Table 6   AEs in the safety set

AEs Study group (n = 107) Control group (n = 111) Total (n = 218)
Elevated WBC 0 1 1

Increased bowel movements, active bowel sounds 1 0 1

Nausea with bloating 1 0 1

Bloating (flatulence) 1 0 1

Cold 0 1 1

Anal pain and bulging 1 0 1

Cough 1* 0 1
Urinary system infection 1 0 1

Itchy skin 1 0 1

Dizziness 1 0 1

Reduced hemoglobin 1 0 1

Increased urination at night 0 1* 1
Elevated neutrophils 0 1 1
Total 9 4 13

WBC, white blood cell. * represtents severe AE.
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4 Discussion

To the best of our knowledge, this is the first multi-center,
randomized, and controlled trial reporting the benefits of
the  Jiuhua  hemorrhoid  suppository  for  the  conservative
treatment  of  HD.  Although  no  significant  differences
were found between the two groups in the relief scores of
pain and edema,  adding Jiuhua hemorrhoid suppository
to  the  treatment  regimen  for  hemorrhoids  was  more  ef-
fective than the application of diosmin tablets alone, with
an acceptable safety profile.

Diosmin  and  other  flavonoids,  such  as  troxerutin,
quercetin,  rutin,  and  hesperidin,  are  recommended  for
HD treatment due to their venoprotective effects, aiming
to prevent venous damage and bleeding [8].  Clinical trials
with approval have reported a reduction in anal pain and
bleeding in more than 75% of patients after 7 days of dios-
min  treatment,  even  in  both  early  and  late  stages  of
HD [9, 21].  However,  it  is  essential  to  note  that  the  patho-
genesis  and  clinical  manifestations  of  HD  are  complex.
Consequently,  treatment  is  not  always  straightforward,
and  a  prescription  of  oral  flavonoids  may  not  be  suffi-
cient.  In  such  cases,  the  combination  of  oral  treatment,
including  flavonoids,  with  topical  treatment  creates  fa-
vorable conditions for a smoother recovery.

The  rectal  route  for  drug  administration  proves  ad-
vantageous  in  circumventing  undesirable  hepatic  and
gastrointestinal side effects [12]. In addition, the activity of
the  drugs  will  not  be  affected  by  gastrointestinal  pH  or
enzymes.  Furthermore,  giving  the  drug  through  rectal
routes could lead to smoother drug release, longer action
time, and faster onset of action than oral tablets does. On
top  of  all  that,  suppositories  are  convenient  to  carry,
store, and use. Thus, in many clinical trials, rectal formu-
lations  often  integrate  already  approved  drugs  into  con-
ventional  rectal  forms [22].  However,  the current perspec-
tives of medical society on topical treatment is not favor-
able  for  HD  patients.  Even  though  short-term  treatment
has  been  reported  successful,  this  result  has  not  shared
by  well-designed  and  robust  studies [1].  What’s  worse,
global concerns have been raised over reports on local re-
actions or sensitization under the circumstance [13]. In our
study, the number of patients who received additional Jiu-
hua  hemorrhoid  suppository  and  consequently  showed
efficacy  on  relieving  hemorrhoid  bleeding  was  signifi-
cantly higher in comparison with that of patients who ad-
ministered  the  diosmin  tablets  alone.  Subgroup  analysis
also reported beneficial results for the addition of Jiuhua
hemorrhoid suppository. The consistent findings indicat-
ed  that  Jiuhua  hemorrhoid  suppository  was  suitable  for
patients  with  various  types  of  hemorrhoids,  regardless
of  the  location,  stage,  and  TCM  dialectical  sub-type.
However, it  is crucial to interpret the results of subgroup
analysis cautiously due to the relatively small sample size.
Combining  a  systemic  drug  with  a  local  agent  could

tackle  the  problem  from  two  fronts  at  once,  potentially
achieving ideal clinical effects and accelerating the onset
of treatment effects.

TCM  possesses  a  long  history  of  effectively  treating
HD,  with  commonly  reported  herbs  encompassing  Diyu
(Sanguisorbae  Radix),  Dihuang  (Rehmanniae  Radix),
Huaijiao  (Sophorae  Fructus),  Danggui  (Angelicae  Sinen-
sis  Radix),  Huangqin  (Scutellariae  Radix),  and  Cebaiye
(Platycladi Cacumen) [13].  However, the dosage and com-
position of the treatment are often not reported, limiting
the  study’s  reproducibility,  thus  the  popular  saying  that
TCM herbs are not very useful as local treatment for stop-
ping  bleeding  because  of  hemorrhoids [13].  In  this  study,
we reported the role of Jiuhua hemorrhoid suppository, a
compound in TCM consisting of seven plant-derived ma-
terials  with  a  rich  history  in  TCM  application,  for  the
treatment of hemorrhoid bleeding. According to the TCM
theory, the “monarch drug” Dahuang (Rhei Radix et Rhi-
zoma)  is  rigorously  compatible  with  the “minister  drug”
Zhebeimu  (Fritillariae  Thunbergii  Bulbus)  and  the  other
“assistant  drugs” including  Cebaiye  (Platycladi  Cacu-
men),  Bingpian  (Borneolum),  Houpo  (Magnoliae  Offici-
nalis  Cortex),  Baiji  (Bletillae  Rhizoma),  and  Zicao
(Arnebiae  Radix) [15].  The  seven  components  of  Jiuhua
hemorrhoid  suppository  have  proven  effects  that  can  be
applied in treating hemorrhoids at different pathogenetic
levels  (Supplementary  Figure  S1).  The  pharmacological
analysis  also  supported  the  efficacy  of  Jiuhua  hemor-
rhoid  suppository.  Dahuang  (Rhei  Radix  et  Rhizoma)  is
bitter  and  cold,  with  efficacy  on  clearing  heat,  purging
fire,  promoting  blood  circulation,  and  removing  blood
stasis.  Dahuang  (Rhei  Radix  et  Rhizoma)  has  multiple
pharmacological  effects,  including  anti-tumor,  anti-in-
flammatory, and inhibition of fibrosis. The active ingredi-
ents,  including α-catechin,  rhein,  and emodin,  are effec-
tive  in  eliminating  hemostasis  and  hemorrhoids [23, 24].
Rhaponticin and its aglycone form, rhapontigenin, inhib-
it  the  activation  of  cyclooxygenase,  lipoxygenase,  and
hyaluronoglucosaminidase,  thereby  modulating  various
pro-inflammatory responses and exerting anti-inflamma-
tory  effects [25].  Anthraquinones  derivatives,  essential  ac-
tive  components  of  Dahuang  (Rhei  Radix  et  Rhizoma),
play a crucial  role in promoting thrombopoiesis,  consid-
erably increasing fibrinogen, shortening the clotting time,
as  well  as  stopping  bleeding [26].  Zhebeimu  (Fritillariae
Thunbergii  Bulbus)  is  bitter  and  cold  in  nature,  con-
tributing  to  its  ability  to  clear  away  heat,  disperse  knots,
soften  dry  feces,  and  reduce  the  resting  pressure  of  the
anal  canal [27].  Zhebeimu (Fritillariae Thunbergii  Bulbus)
has anti-inflammatory and anti-oxidant features with the
capacity  to  suppress  pain.  The  chemical  compound
Peimine (A1) can block the Kv1.3 ion channel,  a mecha-
nism often associated with anti-inflammatory effects and
the inhibition of immune responses induced by human T
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lymphocytes.  Peimine  (A1)  could  block  the  Nav1.7  ion
channel  and suppress  pain as  well.  In  addition,  the total
alkaloids  and  polysaccharides  extracted  from  Zhebeimu
(Fritillariae Thunbergii Bulbus) revealed a strong anti-ox-
idative capacity in vitro [27]. Baiji (Bletillae Rhizoma) is bit-
ter, sweet, astringent, and slightly cold in nature, with the
ability  to  stop  bleeding  and  reduce  body  swelling.  Baiji
(Bletillae Rhizoma) polysaccharides participate in multi-
ple  hemostasis  processes,  including  facilitating  platelet
adherence  to  the  subendothelial  matrix  to  block  vessels
and promoting the formation of fibrin clots through acti-
vating  coagulation  factors  and  enhancing  thromboxane-
A2  synthesis [28].  Cebaiye  (Platycladi  Cacumen)  is  bitter,
sweet,  astringent,  and  slightly  cold,  which  could  cool
blood and stop bleeding. Extracts and compounds of Ce-
baiye (Platycladi Cacumen) leaves can reduce the mPGE 2
concentration and inhibit the production of interleukin-6
(IL-6) and nitric oxide (NO), with anti-inflammatory, an-
ti-oxidant,  and  anti-fibrotic  features.  The  essential  oil  of
Cebaiye  (Platycladi  Cacumen)  leaves  is  considered  to
have  anti-oxidant  effects  by  improving  the  cellular  anti-
oxidative defense system, inhibiting glutathione and mal-
ondialdehyde production, as well as preserving the activi-
ty of superoxide dismutase. Zicao (Arnebiae Radix) is bit-
ter,  astringent,  and  cool.  It  could  be  applied  for  clearing
away  heat,  cooling  blood,  relaxing  bowels,  and  promot-
ing  the  healing  of  hemorrhoid  mucosa [29].  Naphtho-
quinone  compounds  of  the  Zicao  (Arnebiae  Radix)  sup-
press tumor necrosis factor α (TNF-ᾳ)  and nuclear factor
kappa-B  (NF-κB),  the  synthesis  of  leukotriene  and
prostaglandin,  and the production of  IL-6,  showing anti-
inflammatory  and  anti-oxidative  effects  as  well.  Besides,
the Zicao (Arnebiae Radix) ointments are notable for the
wound-healing properties, which might be related to the
anti-microbial  effects  they  exert  in  human  body [29].
Houpo (Magnoliae Officinalis Cortex) is bitter, acrid, and
warm,  which  could  promote  Qi  circulation  and  remove
dampness.  Lignans,  major  significant  bioactive  compo-
nents isolated from the bark of Houpo (Magnoliae Offici-
nalis Cortex),  target multiple signaling pathways, includ-
ing  NF-κB  and  signal  transducer  and  activator  of  tran-
scription  3  (STAT3),  which  are  associated  with  metabo-
lism  and  inflammation.  Down-regulating  and  blocking
NF-κB activation is possibly one of the anti-inflammatory
mechanisms [30].  Bingpian  (Borneolum)  is  acrid,  bitter,
and  slightly  cold,  with  the  properties  of  clearing  away
heat,  relieving  pain  and  body  swelling [31].  Bingpian
(Borneolum),  the  processed  item  from  the  resin Cin-
namomum  Camphora (L.)  Presl,  can  improve  energy
metabolism and enhance the activity  of  anti-oxidant  en-
zymes in tissues, thus reducing leukocyte infiltration and
inflammatory  response [31-33].  Therefore,  Jiuhua  hemor-
rhoid  suppository  can  reduce  body  swelling,  resolve
blood stasis, stop bleeding, clear heat, and relieve pain.

Regarding safety, 10 AEs occurred in 9 patients (8.4%)
in  the  study  group  and  4  AEs  in  3  patients  (2.7%)  in  the
control group, of which 5 AEs in the study group and 1 AE
in the control group were considered in association with
the  study  drugs.  Increased  bowel  movements  and  bloat-
ing might be rare side effects of the Dahuang (Rhei Radix
et Rhizoma) component [24]. Of all AEs in the study group,
9 cases presented only mild symptoms, but 1 case had se-
vere  cough,  suggesting  that  Jiuhua  hemorrhoid  supposi-
tory was acceptable for the safety of patients with stage I
or II hemorrhoids, as well as stage III and IV patients who
refused surgical treatment.

There  are  some  limitations  to  the  study.  Firstly,  the
treatment and follow-up periods were relatively brief, giv-
en  that  patients  with  grade  I  and  II  hemorrhoid  hemor-
rhage typically could be cured within seven days. Similar
studies  and  protocols  advocate  for  evaluating  effective-
ness seven days after treatment [19, 34]. Secondly, a placebo
suppository was not used due to the following considera-
tions: with no effective therapeutic ingredients, a placebo
suppository  may  increase  bleeding  and  pain  in  patients;
the study suppository has a special smell, which is hard to
be  replaced  by  a  placebo  suppository  with  similar  smell
but  without  pharmaceutical  ingredients.  Thus,  the  study
was not blinded, which might lead to assessment biases. 

5 Conclusion

In conclusion, compared with oral diosmin tablets alone,
combining Jiuhua hemorrhoid suppository with the treat-
ment  regimen  for  hemorrhoid  bleeding  showed  in-
creased  effectiveness.  Acceptable  safety  and  adherence
data support its use as an additional topical treatment for
hemorrhoids. 
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九华痔疮栓联合地奥司明片治疗痔疮出血的有效性和安全性：
一项多中心、随机对照试验

荣新奇a*, 武明胜a, 辛学知b, 张波c, 刘佃温d, 肖慧荣e, 王振宜f, 崔焌辉g, 王建平h,

王忠诚i, 范小华j, 胡莹a, 荣奕盛k, 李盈f

a. 湖南省中医药研究院附属医院肛肠科, 湖南 长沙 410006, 中国

b. 山东第一医科大学第一附属医院肛肠科, 山东 济南 250014, 中国

c. 东南大学附属中大医院肛肠科, 江苏 南京 210009, 中国

d. 河南中医药大学第三附属医院肛肠科, 河南 郑州 450003, 中国

e. 江西中医药大学附属医院肛肠科, 江西 南昌 330006, 中国

f. 上海中医药大学附属岳阳中西医结合医院肛肠科, 上海 200437, 中国

g. 浙江省立同德医院肛肠科, 浙江 杭州 310012, 中国

h. 丽水市中心医院肛肠科, 浙江 丽水 323020, 中国

i. 成都肛肠专科医院肛肠科, 四川 成都 610017, 中国

j. 广东省中医院肛肠科, 广东 广州 510120, 中国

k. 长沙市第四医院急诊科, 湖南 长沙 410006, 中国

 
【摘要】目的  比较地奥司明片联合九华痔疮栓与地奥司明片单独治疗痔疮出血的疗效和安全性。方法  九华

痔疮栓的研究于 2019 年 4 月至 2020 年 6 月在中国的 10 所医院进行。痔疮出血患者按 1∶1 随机分组接受九

华痔疮栓联合地奥司明片治疗（试验组）或地奥司明片单药治疗（对照组）。痔疮栓在排便后或睡前用温水

冲洗肛门后使用，每天一次。地奥司明片（0.9 g）每天口服一次。主要终点为治疗 7 ± 2 天后痔疮出血的缓

解情况，分为“非常有效”“有效”和“无效”。次要终点包括疼痛 [ 使用视觉模拟量表（VAS）评估，评分范围

为 0 − 10] 和水肿（评分范围为 0 − 3）的缓解情况。治疗 14 ± 2 天后评估两组的安全性。结果  全分析集

（FAS）包括试验组 107 例和对照组 111 例受试者，符合方案集（PPS）则分别包括 106 和 111 例受试者。

对于痔疮出血的疗效，FAS 集中试验组评估为非常有效/有效的病例比例显著高于对照组 [106 (99.06%) vs. 91

(81.98%)，P < 0.000 1]，PPS 集的结果 [105 (99.06%) vs. 91 (81.98%), P < 0.000 1] 与 FAS 集类似。治疗 7 天后

两组的 VAS 疼痛评分相似（0.80 ± 1.17 vs. 0.80 ± 1.20，P = 0.217 7）。两组中大多数受试者在治疗 7 天后的

水肿评分为 0 [96 (89.72%) vs. 99 (91.67%)，P = 0.370 5]。试验组 9 例（8.4%）和对照组 3 例（2.7%）受试者

发生不良事件（AEs）。两组分别有 5 例和 1 例 AEs 被判定为可能与研究药物有关。结论  与单独服用地奥

司明片相比，加用九华痔疮栓对痔疮出血的效果更好。患者的依从性满意，安全性可耐受。

【关键词】痔疮；肛门出血；类黄酮；九华痔疮栓；地奥司明片；中药；临床试验
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