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ABSTRACT

Introduction: Hemorrhoidal disease (HD) is a
common and recurrent problem for many
adults worldwide. Venoactive drugs, such as
micronized purified flavonoid fraction (MPFF;
Daflon�), have been used to treat HD and their
clinical benefits have been demonstrated in
previous meta-analyses of clinical trials. The
aim of this study was to evaluate the efficacy of
MPFF across the broader spectrum of signs and
symptoms following treatment of patients with
HD.
Methods: We performed a systematic review of
the literature to identify randomized clinical
trials in which MPFF treatment was compared

to placebo or no treatment for acute HD or for
relief of symptoms after patients had undergone
medical management or a surgical procedure to
remove hemorrhoids. The main endpoints
investigated were bleeding, pain, pruritus, dis-
charge or leakage, and overall improvement.
There was no limit on treatment duration.
Results: From 351 unique records retrieved, 11
studies reported in 13 articles were included. On
the basis of findings from qualitative analysis,
MPFF was reported in most studies to be bene-
ficial in treating bleeding, pain, pruritus, anal
discharge/leakage, and tenesmus, and in overall
improvement. Quantitative meta-analysis of
four studies indicated that MPFF treatment
provided significant benefits for bleeding (odds
ratio [OR] 0.082, 95% confidence interval [CI]
0.027–0.250; P\ 0.001), discharge/leakage (OR
0.12, 95% CI 0.04–0.42; P\0.001), and overall
improvement according to patients (OR 5.25,
95% CI 2.58–10.68; P\ 0.001) and investigators
(OR 5.51, 95% CI 2.76–11.0; P\0.001). MPFF
also tended to decrease pain (OR 0.11, 95% CI
0.01–1.11; P = 0.06).
Conclusion: Taken together, these results sug-
gest that MPFF treatment can improve the most
important signs and symptoms of HD.

Keywords: Hemorrhoidal disease; Hemor-
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Key Summary Points

Why carry out this study?

This systematic review and meta-analysis
sought to evaluate the efficacy of
micronized purified flavonoid fraction
(MPFF) in comparison with placebo or no
treatment in patients with hemorrhoidal
disease (HD).

A wide range of symptoms associated
with acute HD or occurring after a medical
management or surgical procedure for HD
were assessed across randomized
controlled studies using qualitative and
quantitative analyses.

What was learned from this study?

Our results suggest that MPFF treatment
can improve the most important signs
and symptoms of HD including bleeding,
pain, pruritus, tenesmus, and anal
discharge/leakage.

INTRODUCTION

Hemorrhoidal disease (HD) is a common medi-
cal problem among adults worldwide [1–3]. In
addition to body mass index, other proposed
risk factors include conditions that elevate
intra-abdominal pressure such as pregnancy
and straining [4].

HD occurs when hemorrhoids become
inflamed and swollen with venous blood.
External HD involves swelling of the external
perianal vasculature and the tissues lining the
anal canal below the dentate line; external HD
is thus associated with symptoms of pain and
pruritus, and less frequently bleeding or
thrombosis. Internal HD occurs when the
internal hemorrhoids swell and slide toward the
anus, causing additional venous dilatation [4].
Although they are often asymptomatic and
painless because the tissues are not innervated

with somatic nerves, they may be associated
with bleeding during defecation.

Internal HD is classified according to degree
of prolapse (grade I, no prolapse; grade IV, per-
manent prolapse below the dentate line). Pro-
lapsed internal hemorrhoids may be removed
through various outpatient procedures or sur-
gical excision [4, 5]. Complications of surgical
procedures can include pain and profuse
bleeding; rare but life-threatening complica-
tions include abscess formation, sepsis, and
fecal incontinence [6].

HD may also be treated conservatively. This
approach includes diet and lifestyle modifica-
tion to increase fiber and fluid intake, increase
physical activity, avoid constipation, and avoid
straining during defecation. Topical treatments
with creams containing anesthetics, corticos-
teroids, and anti-inflammatory drugs may pro-
vide some symptom relief for HD. Venoactive
drugs or phlebotonics, which are available in
Europe and Asia for the treatment of chronic
venous disease (CVD; e.g., varicose veins), have
also been used to treat HD [7]. Of these, flavo-
noids are the most common agent used.
Micronized purified flavonoid fraction (MPFF;
Daflon� [Servier, France]) is a well-known and
well-studied venoactive drug and is frequently
prescribed for CVD symptom relief, especially in
France [8]. In CVD patients, MPFF has been
shown to improve venous tone and to reduce
capillary permeability, vascular endothelial
activation, and inflammation [9, 10].

With respect to MPFF treatment in HD, pre-
vious non-systematic reviews have found evi-
dence for the efficacy of MPFF not only in
reducing pain, bleeding, anal discharge, and
prolapse in acute HD but also in preventing
relapse and reducing the duration and severity
of acute attacks in chronic HD [7, 11, 12]. A
2006 meta-analysis of 14 studies investigating
flavonoid treatment (MPFF, diosmin, or ruto-
sides) for hemorrhoids reported that flavonoids
reduced the risk of not improving globally by
58%, with apparent reductions in the risks of
bleeding, pain, itching, and recurrences [8]. A
more recent Cochrane meta-analysis of hemor-
rhoid treatment with phlebotonics, which cov-
ered a wide variety of drugs including MPFF,
found that phlebotonics provided statistically
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significant benefits in bleeding and overall
symptom improvement in acute HD and in
bleeding after hemorrhoidectomy [13].

To evaluate the efficacy of MPFF across the
broader spectrum of signs and symptoms fol-
lowing treatment of patients with HD, we con-
ducted a systematic review to identify studies to
be included in a meta-analysis of the magnitude
of MPFF treatment effects compared to either
placebo or no treatment for the symptoms and
signs associated with acute HD or after a medi-
cal management or surgical procedure.

METHODS

Criteria for Considering Studies in this
Review

Study Design
We included all published parallel-group ran-
domized controlled trials (RCTs) investigating
the effect of MPFF in relieving the signs and
symptoms in patients with acute HD (i.e.,
within 7 days of the onset of symptoms—usu-
ally either bleeding or pain) or after medical or
surgical procedure to remove hemorrhoids.

The design of the included studies should be:

• For acute HD: double-blind RCTs comparing
treatment with MPFF versus placebo

• After a medical or surgical procedure for HD:
open-label, single-blind or double-blind
RCTs comparing treatment with MPFF versus
placebo or versus no treatment were
accepted

Quasi-randomized studies were excluded.
There was no limit on treatment duration.

Study Participants
Eligible participants were patients with HD of
all ages and both sexes, including pregnant or
postpartum women, and patients after a proce-
dure for HD.

Study Endpoints
The studies were included if at least one of the
following endpoints was reported: bleeding,
pain, pruritus, analgesic consumption,

discharge or leakage, overall improvement
according to patient or investigator, hospital-
ization duration after a procedure, anal dis-
comfort, edema, tenesmus, and recurrence of
HD crisis.

Literature Search Strategy

We systematically reviewed the literature to
identify articles investigating the effects of oral
MPFF treatment for HD. We conducted the
search in three different online databases
(PubMed, Embase, and the Cochrane Central
Register of Controlled Trials) on June 6, 2018.
Search terms included hemorrhoid, flavonoid,
hesperidin, diosmin, micronized purified flavo-
noid fraction, MPFF, and Daflon, as well as
synonyms and other brand names for MPFF.
There was no restriction on language and pub-
lication date. In addition, PRISMA guidelines
were used to report this review and meta-anal-
ysis (Fig. 1) [14].

After using Citavi� (Swiss Academy Software,
version 6.2) to remove duplicates, two reviewers
independently screened titles and abstracts of
the retrieved records to identify relevant clinical
trials and reviews for further analysis, and to
exclude clearly noncompliant and ineligible
studies. Following the selection of records, full
texts were obtained for all selected articles and
reviews. To identify additional potentially rele-
vant trials, a manual search was then conducted
on the reference list of the selected reviews. A
manual search was also performed in a Servier
internal database (Pharmanet). The two
reviewers independently assessed the full text of
the selected articles to determine study eligi-
bility using the predefined inclusion and
exclusion criteria. In some cases, authors were
contacted for clarification. Conference
abstracts, letters, notes, and editorials were
excluded. Unpublished studies were not con-
sidered. At all stages of the screening process,
disagreements between reviewers were resolved
by discussion. A last manual search was then
conducted on the reference list of the included
articles.
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Data Extraction and Analysis

Data extraction was performed independently
by the two reviewers using specifically designed
Excel files. Collected data included study
methodology and patient baseline information
as well as MPFF efficacy and safety results. Sta-
tistical analyses were carried out using SAS� for
Windows (SAS Institute Inc., version 9.2).

Main efficacy outcomes were bleeding, pain,
and pruritus. Other outcomes analyzed

included analgesic consumption, discharge or
leakage, overall improvement (according to
patient or investigator), anal discomfort,
edema, tenesmus, recurrence of acute HD crises,
and length of hospital stay after a procedure.
For pain, pruritus, anal discomfort, and tenes-
mus, the patient’s reported outcome was con-
sidered first if available, whereas for bleeding,
discharge/leakage, and edema, investigator’s
reported outcome was considered first if avail-
able. These endpoints were analyzed at day 4 (or

Fig. 1 PRISMA flow diagram. HD hemorrhoidal disease, MPFF micronized purified flavonoid fraction RCT randomized
controlled trial
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at day 3 or 5 if not available) and at day 7 (or
day 4–10 if not available).

When efficacy endpoints were reported by a
single study, only a descriptive analysis was
performed (i.e., qualitative analysis). Mean dif-
ferences or standard mean differences for con-
tinuous endpoints and odds ratios (OR) for
binary endpoints were calculated with their
associated 95% confidence intervals. When
efficacy endpoints were reported by more than
one study, a meta-analysis on aggregated data
was performed (i.e., quantitative analysis).
Fixed-effect (Mantel–Haenszel) and random-ef-
fects (DerSimonian–Laird) methods were used
for binary endpoints [15, 16], whereas inverse-
variance fixed-effect and random-effects meth-
ods were used for continuous endpoints.

Heterogeneity between studies was measured
with the Cochran Q statistic [17]. A non-signif-
icant P value for the Q indicator indicated that
the treatment effect among the studies was
homogeneous. In addition, the degree of
heterogeneity between studies was measured
with the I2 indicator [18]. If I2 was greater than
50%, a model with random effects was used
instead of a model with fixed effects. In one
study (Jiang and Cao) [19], the results for binary
endpoints excluded the modality ‘‘mild’’, which
required an additional sensitivity analysis.

Assessment of Study Quality and Risk
of Bias

The two reviewers independently assessed the
quality of the selected studies using the
Cochrane risk of bias tool [20]. For each study,
the reviewers evaluated and graded the risk of
bias as low, high, or unclear for each of the
following items: random sequence generation
(selection bias), allocation concealment (selec-
tion bias), blinding of participants and person-
nel (performance bias) for symptoms and signs
separately, blinding of outcome assessment
(detection bias), incomplete outcome data (at-
trition bias), and selective reporting (reporting
bias).

This article is based on previously conducted
studies and does not contain any studies with

human participants or animals performed by
any of the authors.

RESULTS

Results of the Literature Search

A total of 493 records were identified through
PubMed, Embase, and Cochrane Central data-
bases (Fig. 1). An additional four records were
identified through manual search. After
removal of duplicates, 351 unique records were
screened using titles and abstracts. Of them, 49
potentially relevant records were retrieved for
full text assessment. Finally, a total of 11 studies
reported in 13 articles [19, 21–32] were included
in the systematic review (qualitative analysis).
As a result of substantial heterogeneity in the
endpoints reported in the studies, only four
studies could be included in the meta-analysis
(quantitative analysis) [19, 21, 22, 30].

Risk of Bias in Studies Included

For 7 out of 11 studies, the risk of bias was
unclear or high in at least two aspects of the
study designs (Table 1). The study by Lee et al.
appeared to be at the highest risk of bias [29],
with unclear risk in five study aspects, although
three studies were deemed to be at high risk in
two aspects [21, 28, 32]. In four studies, the risk
of bias was low in all or most aspects of the
study designs [19, 22–26].

Study Characteristics

All the studies included in the systematic review
were conducted in Europe or Asia and published
between 1992 and 2010 (Table 2). Participants
were adult patients of both sexes, and the mean
age of the study populations ranged between 33
and 57 years. Patients with HD of all grades
(I–IV) were included. Six studies investigated
the effects of MPFF treatment vs placebo for
acute HD and five investigated treatment fol-
lowing a medical management or surgical pro-
cedure. Treatment with MPFF was between 1000
and 3000 mg/day for between 5 and 90 days.
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Table 1 Risk of bias summary for the studies included in the systematic review

R
an

do
m

 se
qu

en
ce

 g
en

er
at

io
n 

(s
el

ec
tio

n 
bi

as
)

A
llo

ca
tio

n 
co

nc
ea

lm
en

t (
se

le
ct

io
n 

bi
as

)

B
lin

di
ng

 o
f p

ar
tic

ip
an

ts
 a

nd
 p

er
so

nn
el

 (p
er

fo
rm

an
ce

 b
ia

s)
 (p

ai
n,

 p
ru

rit
us

, 

di
sc

om
fo

rt,
 te

ne
sm

us
 a

nd
 o

ve
ra

ll 
im

pr
ov

em
en

t a
cc

or
di

ng
 to

 p
at

ie
nt

)
B

lin
di

ng
 o

f p
ar

tic
ip

an
ts

 a
nd

 p
er

so
nn

el
 (p

er
fo

rm
an

ce
 b

ia
s)

 (b
le

ed
in

g,
 

di
sc

ha
rg

e,
 e

de
m

a 
an

d 
ov

er
al

li
m

pr
ov

em
en

t a
cc

or
di

ng
 to

 in
ve

st
ig

at
or

)

B
lin

di
ng

 o
f o

ut
co

m
e 

as
se

ss
m

en
t (

de
te

ct
io

n 
bi

as
)

In
co

m
pl

et
e 

ou
tc

om
e 

da
ta

 (a
ttr

iti
on

 b
ia

s)

Se
le

ct
iv

e 
re

po
rti

ng
 (r

ep
or

tin
g 

bi
as

)

Godeberge 1992 (25, 26)

Cospite 1994 (22, 23)

Vajrabukka 1994 (32)

Ho 1995 (27) NA

Lee 1998 (29)
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Effects of Intervention

Bleeding
Four studies reported significant effects of MPFF
on bleeding in acute HD. One study showed
that the proportion of patients with bleeding at
day 7 was significantly lower (P = 0.006) in the
MPFF-treated group compared to the placebo
group [22, 23]. Another study showed that
bleeding scores (assessed using a 4-point scale)
at day 4 and day 7 were significantly lower
(P\0.05) [19] in the MPFF-treated group com-
pared to the control group. In addition, the
proportion of patients in whom bleeding had
improved at day 60 was significantly higher
(91% vs 59%, respectively; P\ 0.01) [25, 26]
with MPFF treatment than with placebo treat-
ment. In another study, significantly more
patients had ceased bleeding at day 3 through 7
(P\0.01) with MPFF treatment than with pla-
cebo, and bleeding duration was also signifi-
cantly shorter by 2.1 (95% CI 1.2–2.9) days with
MPFF treatment (P\0.01) [30]. Two studies
reported that neither patient- nor physician-
assessed bleeding was significantly improved
with MPFF treatment [31, 32].

A pooled meta-analysis of two studies for the
presence/absence of bleeding after 7 days of
MPFF or placebo treatment for acute HD yielded
an OR of 0.082 (95% CI 0.027–0.250; P\ 0.001)
in favor of MPFF treatment (Fig. 2a) [22, 23, 30].
These results were confirmed in a sensitivity
analysis that included a third study (OR 0.101,
95% CI 0.037–0.272; P\0.001) [19] (Fig. 2b). In
this third study, the results for bleeding and the
other binary endpoints excluded the modality
‘‘mild’’ in contrast to the other studies, which
considered ‘‘mild’’, ‘‘moderate’’, or ‘‘severe’’
events. Because this exclusion introduced a bias
in the results, this study was added as a sensi-
tivity analysis even though heterogeneity was
low (I2 = 0).

Four studies reported that bleeding after a
surgical or outpatient procedure improved sig-
nificantly with MPFF treatment. MPFF treat-
ment was significantly better than no treatment
for complete cessation of bleeding at day 5 after
an infrared photocoagulation (IRP) procedure
(P = 0.004) [24], secondary bleeding at 7–-
14 days (P = 0.03) [27] and 18 days (P\ 0.005)

[29] after hemorrhoidectomy, and for bleeding
scores on days 1–3 (P\0.0001) and at day 60
(P\0.0001) after hemorrhoidectomy [28].

Pain
Five studies investigated the effects of MPFF
treatment on pain in acute HD. Three studies
reported statistically significant improvements
in pain with MPFF treatment compared to pla-
cebo, by pain score at day 7 (P\0.001 [22, 23];
and P = 0.001 [19]), and by the proportion of
patients in whom pain had improved at day 60
(98% vs 47%; P\ 0.01) [25, 26]. Two studies
reported no significant improvement in pain at
day 7 with MPFF compared to placebo [31, 32].

Fig. 2 Forest plot comparisons of MPFF versus placebo
for bleeding in acute HD after 7 days of treatment. In a
pooled analysis of two studies using the fixed-effect
(Mantel–Haenszel) method, micronized purified flavonoid
fraction (MPFF) treatment was associated with a beneficial
and statistically significant effect for bleeding in acute
hemorrhoidal disease (odds ratio [OR] 0.08, 95% confi-
dence interval [CI] 0.03–0.25; P\ 0.001) with no
statistical heterogeneity (I2 = 0%) (a). Results were similar
in a sensitivity analysis that included a third study (Jiang
2006) in which the bleeding endpoint was heterogeneous
(OR 0.10, 95% CI 0.04–0.27; P\ 0.001) (b)
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A pooled meta-analysis of two studies for the
presence/absence of pain after 7 days of MPFF or
placebo treatment yielded an OR of 0.11 (95%
CI 0.01–1.11; P = 0.06) indicating that MPFF
treatment is associated with a nearly statistically
significant benefit for pain (Fig. 3). This result
should be viewed in the context of high statis-
tical heterogeneity (I2 = 85%) since the study by
Jiang and Cao [19] did not include ‘‘mild’’ as a
pain modality.

Three studies reported that MPFF signifi-
cantly improved pain following hemorrhoidec-
tomy. Patients treated with MPFF compared to
those receiving placebo or no treatment,
respectively, had significant differences in:

• Median pain scores at day 2 (P = 0.033),
day 3 (P = 0.011), and day 7 (P = 0.001) [21]

• Mean global pain scores over days 1–3 and at
day 60 (P\0.0001) [28]

• Number of patients with no pain (18/27 vs
7/27), mild pain (9/27 vs 16/27), or moderate
pain (0/27 vs 4/27) at day 18 (P\0.005
overall) [29]

Pruritus
In acute HD, two studies reported significant
improvement in pruritus with MPFF, whereas
one reported no improvement. Improvement in
pruritus was observed at day 60 in 86% of

patients who received MPFF and in 58% of
patients who received placebo (P\ 0.01)
[25, 26]. A slight but statistically significant
difference in mean pruritus score was observed
at day 7 (P\ 0.05) but not at day 4 [19]. In
contrast, patient-assessed pruritus was not sig-
nificantly improved with MPFF treatment at
day 7 compared to placebo (OR 1.24, 95% CI
0.62–2.49; P = 0.539) [31].

One study reported significant improvement
in pruritus after hemorrhoidectomy. Mean
pruritus scores were significantly better with
MPFF treatment than with no treatment over
days 1–3 and at day 60 (P\0.0001) after sur-
gery [28].

Anal Discomfort
One study reported significant improvement in
anal discomfort with MPFF compared to pla-
cebo (P\ 0.001) at day 7 [22, 23], whereas a
second study found no significant improvement
[32]. After hemorrhoidectomy, one study
reported no significant improvement in anal
discomfort with MPFF compared to placebo at
days 7 and 18 [29].

Tenesmus
In acute HD, tenesmus at day 60 was improved
in significantly more patients treated with MPFF
than with placebo (98% vs 50%; P\ 0.01)
[25, 26]. After hemorrhoidectomy, tenesmus
scores were significantly lower with MPFF than
with no treatment over days 1–3 and at day 60
(P\0.0001) [28].

Anal Discharge or Leakage
Three studies reported that anal discharge,
defined as an intermittent or continuous
expression of liquid from the anus, in acute HD
significantly improved with MPFF compared to
placebo. The proportion of patients without
discharge or mild discharge was higher at day 7
(P\0.001) [22, 23]. The proportion of patients
who had improved by day 60 (97% vs 54%;
P\ 0.01) [25, 26] was significantly greater with
MPFF than with placebo. Discharge improve-
ment by patient assessment was significantly
better at day 2 (P = 0.038) and discharge inten-
sity by investigator assessment was significantly

Fig. 3 Forest plot comparison of MPFF versus placebo for
pain in acute hemorrhoidal disease after 7 days of
treatment. In a pooled analysis of two studies, micronized
purified flavonoid fraction (MPFF) treatment was associ-
ated with a beneficial but not statistically significant effect
for pain in acute hemorrhoidal disease (odds ratio [OR]
0.11 95% confidence interval [CI] 0.01–1.11, P = 0.06)
with high statistical heterogeneity (I2 = 84.6%)
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lower at day 7 (P = 0.001) [32]. In contrast, dis-
charge was not significantly improved with
MPFF in terms of leakage scores at day 4 or 7
[19] or in the number of patients who reported
improvement at day 7 (OR 1.35, 95% CI
0.79–3.17; P = 0.473) [31].

A pooled meta-analysis of two studies for the
presence/absence of discharge or leakage after
treatment for acute HD yielded an OR of 0.12
(95% CI 0.04–0.42; P\ 0.001) in favor of MPFF,
without statistical heterogeneity (I2 = 0) (Fig. 4)
[19, 22, 23]. This result indicates that MPFF
treatment is associated with a statistically sig-
nificant benefit of reducing discharge and
leakage.

Following hemorrhoidectomy, one study
reported that the proportion of patients with
discharge at day 18 was lower with MPFF treat-
ment than with placebo (14.8% vs 63.0%;
P\ 0.005) [29].

Edema
Two studies reported significant improvement in
edema with MPFF treatment in acute HD. Clini-
cal findings including edema were improved in
significantly more patients treated with MPFF
than in those treated with placebo after 7 days of
treatment (94% vs 58%; P\ 0.001) [23] and after
60 days of treatment (98% vs 47%; P\ 0.01)
[25, 26]. However, in one study, the proportion

of patients in whom edema improved after
7 days of treatment with MPFF or with placebo
was not significantly different (P = 0.43) [31].
Similarly, mean edema score in patients was not
significantly different after 4 or 7 days of treat-
ment with MPFF or placebo [19].

Overall Improvement
In acute HD, patient-assessed overall improve-
ment or satisfaction in five studies was consis-
tently greater with MPFF treatment than with
placebo. Improvement scores were significantly
greater withMPFF on all days from day 2 to day 7
(P\0.001) [22, 23]. More patients were satisfied
or very satisfied with MPFF than with placebo
after 7 days of treatment (P = 0.023) [32] and
after 60 days of treatment (P\0.01) [25, 26].
Overall efficacy was assessed as good or excellent
by significantly more patients treated withMPFF
(75.6%) than with placebo (39.0%; P = 0.007)
[19]. Similarly, significantly more patients
reported day-to-day improvement with MPFF
(73.5%) than with placebo (41.5%; P = 0.012)
[19]. Patient satisfaction after hemorrhoidec-
tomy was also significantly greater with MPFF
treatment than with no treatment (P = 0.001)
[21].

A pooled meta-analysis of three studies for
patient-assessed overall improvement at day 7
in acute HD or after hemorrhoidectomy yielded
an OR of 5.25 (95% CI 2.58–10.68; P\ 0.001) in
favor of MPFF treatment (Fig. 5a) [19, 21–23].

In four studies of acute HD, investigators also
considered treatment efficacy to be greater with
MPFF than with placebo. After 7 days of treat-
ment, physician investigators in two studies
considered therapeutic activity to be good or
excellent for significantly more patients treated
with MPFF (75.5% versus 39.0%, respectively)
than with placebo (32% and, respectively;
P\ 0.001 and P\0.006) [19]. Overall activity
evaluated by the investigator at day 7 was also
significantly better with MPFF than with pla-
cebo in two other studies (P\0.001 and
P = 0.009, respectively) [22, 23, 32]. Results
were similar after 60 days of treatment, with
overall efficacy being considered good or very
good for 83% of patients treated with MPFF
compared to 37% of those treated with placebo
(P\0.01) [25, 26].

Fig. 4 Forest plot comparison of MPFF versus placebo for
discharge or leakage after 7 days of treatment. In a pooled
analysis of two studies using the fixed-effect (Man-
tel–Haenszel) method, micronized purified flavonoid
fraction (MPFF) treatment was associated with a beneficial
and statistically significant effect for discharge or leakage in
acute hemorrhoidal disease (odds ratio [OR] 0.12, 95%
confidence interval [CI] 0.04–0.42; P\ 0.001) with no
statistical heterogeneity (I2 = 0%)
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A pooled meta-analysis of two studies for
investigator-assessed overall improvement in
acute HD at day 7 yielded an OR of 5.51 (95% CI
2.76–11.0; P\ 0.001) in favor of MPFF treat-
ment, with no statistical heterogeneity (I2 = 0)
(Fig. 5b) [19, 22, 23].

Other Outcomes
Two studies investigated the effect of MPFF
treatment on prolapse [19, 31]; however, there
were no significant differences between the
MPFF arm and the control placebo groups with
respect to this outcome.

Two out of three studies that investigated
concomitant use of topical and systemic anal-
gesics found statistically significant beneficial
effects associated with MPFF treatment. One
study found that MPFF treatment significantly
reduced the use of topical and systemic anal-
gesics in acute HD from day 3 (P = 0.041 and
P = 0.013, respectively) through day 7
(P\0.001 and P\ 0.001, respectively) [22, 23].
One study found that uptake of intramuscular
analgesic at 2 and 3 days (P = 0.022 and
P = 0.007) after hemorrhoidectomy and overall
(P = 0.021) was significantly less with MPFF
treatment [21].One study reportedno significant
difference in analgesic consumption after hem-
orrhoidectomy between the MPFF and no treat-
ment groups [27].

Two studies investigated the effects of MPFF
treatment on hospital length-of-stay (LOS). One
study reported that hospital LOS after hemor-
rhoidectomy was significantly shorter with
MPFF than with no treatment (2 vs 2.5 days,
P = 0.001) [21]. One study reported no signifi-
cant difference in hospital LOS after hemor-
rhoidectomy between groups receiving MPFF
treatment or no treatment [27].

Of the three studies that investigated the
effects of MPFF treatment on recurrence of
acute episodes of HD, two studies reported sta-
tistically significant beneficial effects of MPFF
treatment and one study was associated with a
beneficial but not statistically significant effect.
The proportion of patients who presented with
an acute HD episode during 60 days of treat-
ment was significantly smaller with MPFF
treatment than with placebo (40% vs 76%;
P\ 0.05) [25, 26]. The frequency of bleeding
relapse in acute HD was reduced by 24% (95%
CI 2–46) with MPFF taken as preventive treat-
ment over 90 days compared to placebo treat-
ment (P\0.05) [30]. In the third study, the
bleeding relapse rate within 90 days after IRP
tended to be lower with 5 days of MPFF post-
procedure treatment (4.8%) than with no
treatment (13.8%), but the difference was not
statistically significant (P = 0.12) [24].

MPFF was well tolerated and none of these
studies showed any serious side effect and the
majority of the studies had no secondary effect.
Only in a few cases were mild, known secondary

Fig. 5 Forest plot comparisons of MPFF versus placebo
for overall improvement according to patient and to
investigator after 7 days of treatment. In a pooled analysis
of three studies using the fixed-effect (Mantel–Haenszel)
method, micronized purified flavonoid fraction (MPFF)
treatment was associated with a beneficial and statistically
significant effect for overall improvement according to
patients (odds ratio [OR] 5.25, 95% confidence interval
[CI] 2.58–10.68; P\ 0.001) with no statistical hetero-
geneity (I2 = 0%) (a). In a pooled analysis of two studies
using the fixed-effect (Mantel–Haenszel) method, MPFF
treatment was associated with a beneficial and statistically
significant effect for overall improvement according to
investigators (OR 5.51, 95% CI 2.76–11.00; P\ 0.001)
with no statistical heterogeneity (I2 = 0%) (b)
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effects like gastralgia, diarrhea, and abdominal
pain declared.

DISCUSSION

MPFF has a variety of significant anti-inflam-
matory, antioxidant, and venoprotective
actions, which form the basis of its beneficial
clinical effects [10, 12, 33]. In a number of
experimental models, it reduced venous
inflammation by inhibiting leukocyte rolling,
adhesion, and migration, and inhibited the
synthesis of inflammatory mediators
[10, 34–36]. It improves venous tone and lym-
phatic drainage by modulating noradrenergic
signalling and reducing norepinephrine meta-
bolism [37, 38]. MPFF significantly reduces
capillary hyperpermeability and improves the
capillary resistance in patients with abnormal
capillary fragility leading to further improve-
ment of microcirculation [39, 40]. As venous
pathologies and diminished venous return play
prominent roles in HD, these actions of MPFF
provide the rationale for its use in treating HD.

To study the efficacy of MPFF across a
broader spectrum of signs and symptoms in
patients with HD, we examined data from 11
studies that compared MPFF to placebo or no
treatment for the treatment of acute HD or
symptoms after a medical or surgical procedure
to remove prolapsed hemorrhoids. In more
than half of the studies, there was some risk of
bias due to incomplete descriptions of ran-
domization, allocation concealment, or blind-
ing of participants to the treatment for
subjective patient-determined endpoints such
as pain or overall improvement and selective
reporting. As a result of heterogeneity in study
design, only selected endpoints could be used in
pooled meta-analyses to assess the magnitude of
effects across the different studies. Quantitative
analysis of pooled results indicated that 7 days
of MPFF treatment in patients with acute HD
was associated with statistically significant
beneficial effects for reducing bleeding
(P\0.001), reducing discharge and leakage
(P\0.001), and overall improvement accord-
ing to patients (P = 0.002) and investigators
(P\0.001). Quantitative analysis also indicated

that MPFF treatment tended to decrease pain
(P = 0.06). In general, qualitative analysis of the
studies indicated that MPFF treatment was
beneficial for the most important signs and
symptoms of acute HD and for post-hemor-
rhoidectomy patients.

Four studies in this systematic review repor-
ted significant reductions in bleeding compared
to placebo after MPFF treatment
[19, 22, 23, 25, 26, 30] versus two that reported
no significant benefit [31, 32]. Only two of these
studies could be combined for meta-analysis
[22, 23, 30], with the result showing a signifi-
cant benefit in favor of MPFF treatment by
reducing the risk of bleeding by over 90% (OR
0.08, P\ 0.001). Four studies also reported that
MPFF treatment showed an apparent benefit in
reducing post-procedure bleeding [24, 27–29].

Similar benefits of MPFF treatment in
reducing bleeding were reported in two previ-
ous meta-analyses. In a Cochrane meta-analysis
of the studies by Jiang and Misra [19, 30], Perera
et al. found an OR of 0.12 (95% CI 0.04–0.37;
P\ 0.001) in favor of MPFF over placebo [13].
Whereas in a more recent meta-analysis of the
studies by Jiang, Cospite, and Misra, which was
published while our study was being conducted,
Aziz et al. found a relative risk (RR) of 1.46 (95%
CI 1.10–1.93; P = 0.008) in favor of MPFF
treatment for reducing bleeding [41]. Our find-
ings confirm these results, indicating that MPFF
reduces bleeding effectively and quickly.

Qualitative analysis of MPFF treatment for
reducing pain associated with acute HD inclu-
ded three studies reporting significant benefit
after treatment [19, 22, 23, 25, 26] and two
studies reporting no significant benefit [31, 32].
Pooled meta-analysis indicated that MPFF
treatment is associated with a nearly statistically
significant benefit for pain (P = 0.06). Results
from three previous meta-analyses are varied,
with one reporting significant reduction in pain
with MPFF or flavonoid (RR 0.35, 95% CI
0.18–0.69) treatment [8], one a nearly signifi-
cant benefit (P = 0.06) [13], and one no signifi-
cant benefit (P = 0.47) [41]. The reason for this
variability may be that pain is not a universal
symptom in internal HD and, if present, it is
often at a low level. Thus it may be difficult to
demonstrate a statistically significant benefit in

2808 Adv Ther (2020) 37:2792–2812



studies lacking enough patients to provide suf-
ficient statistical power.

In contrast, MPFF treatment after hemor-
rhoidectomy demonstrated consistent and sta-
tistically significant benefits in pain relief
[21, 28, 29]. It is possible that the higher level of
pain associated with hemorrhoidectomy allows
the pain relief benefit of MPFF to be demon-
strated more consistently than with acute HD.

Qualitative analyses suggest that MPFF
treatment may provide some benefits for pruri-
tus. Two studies reported significant improve-
ments in anal itching in acute HD [19, 25, 26],
although the treatment period in the Gode-
berge study was long (60 days) and the itching
score improvement at day 7 in the Jiang study
was small (1.1 vs 1.3). In contrast, a third study
reported no significant improvement after
7 days of MPFF treatment [31]. In the one study
that investigated pruritus after hemorrhoidec-
tomy, significant benefits were observed in
global itching scores [28]. Similarly, meta-anal-
yses conducted by Perera et al. [13] and by
Alonso-Coello et al. [8] found significant bene-
fits for pruritus with flavonoid treatment in HD.

Among the five studies that investigated anal
discharge or leakage in acute HD, three reported
a significant benefit with MPFF treatment
[22, 23, 25, 26, 32], whereas two did not [19, 31].
However, quantitative analysis of the results that
could be pooled indicated a statistically signifi-
cant benefit in favor ofMPFF. This result was also
found in a previous meta-analysis [13] that
included the same studies by Jiang and Cospite
[19, 22]. Significant benefits of MPFF in leakage
or discharge were also observed in the recovery
period after hemorrhoidectomy [29]. Taken
together, these results could suggest a likely
benefit for MPFF treatment in reducing leakage
in HD.

There was some evidence for a positive effect
of MPFF treatment on tenesmus from two
studies [25, 26, 28] but the evidence for
improvement of anal discomfort or edema was
limited with only one of three studies reporting
a significant benefit for each symptom
[22, 23, 25, 26]. Such symptoms may be difficult
to assess consistently if anal discomfort is not
precisely defined and edema is difficult to
measure.

Consistent benefits were reported for MPFF
treatment in patient-assessed overall improve-
ment and satisfaction either in acute HD
[19, 22, 23, 25, 26, 32] or after hemorrhoidec-
tomy [21]. The meta-analysis of three of these
studies [19, 21–23] yielded a significant OR of
5.25 in favor of MPFF treatment. These results
strongly suggest that patients consider MPFF to
be an effective treatment providing quick relief
for acute HD and in improving the quality of
the recovery period after hemorrhoidectomy.
Similarly, investigators in four studies also
consistently considered MPFF an effective
treatment [19, 22, 23, 25, 26, 32], and this was
supported by the accompanying meta-analysis.

Reduction in the need for concomitant
analgesic use, shorter hospital stays after hem-
orrhoidectomy, and prevention of relapses have
been identified as indirect benefits of treatment
with MPFF in some studies [21–23, 25, 26, 30].

Compared to our meta-analysis, the previ-
ously published meta-analyses by Perera et al.
[13] and Alonso-Coello et al. [8] did not target
any particular venoactive drug. On the other
hand, the meta-analysis by Aziz et al. [41]
specifically examined the effects of MPFF but
excluded trials in patients who underwent sur-
gery/procedures for HD. Moreover, Aziz et al.
assessed only pain, bleeding, and itching
whereas, in our meta-analysis, a wide range of
parameters were investigated. As far as we can
ascertain, the initial scope of our literature
search was therefore broader than for the other
meta-analyses and assessed more parameters
which provided further added value.

The chief limitation in this study is that only
11 studies could be included in the systematic
review and there was considerable heterogene-
ity among the endpoints reported in these
studies. This heterogeneity limited our ability to
pool the studies for meta-analysis. In addition,
variability in the results for some of the end-
points, which may have been the consequence
of differences in patient populations and
assessment methods, made it difficult to draw
firm conclusions from the qualitative analyses.
Another limitation is that the risk of bias was
high or unclear in seven of the 11 studies.
Despite the fact that no limit for treatment
duration was set, all of the studies which met
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the selection criteria treatment were of short
duration or, if of longer duration, only short-
term assessments were performed. One study
performed by Godeberge and collaborators
[25, 26] measured longer-term efficacy, but in
an open-label follow-up. Consequently, no
studies assessing the long-term benefit of MPFF
versus placebo under blinded conditions have
been identified. Lastly, none of the studies
evaluated potential benefits of treatment with
MPFF on hard clinical endpoints (e.g., less need
for transfusions, fewer hospital admissions)
after hemorrhoidectomy.

Despite these limitations, findings from
qualitative analysis were consistent in suggest-
ing benefits of MPFF treatment in reducing
bleeding in acute HD and in patients after
hemorrhoidectomy. Quantitative analyses also
indicated that MPFF treatment was associated
with a significant benefit in reducing discharge
and leakage, and a benefit in reducing pain that
was nearly statistically significant. Consistent
and statistically significant quantitative evi-
dence was also found for the overall improve-
ment in symptoms as assessed by patients and
investigators.

CONCLUSIONS

The aim of our review was to assess all published
randomized placebo-controlled trials investi-
gating the effect of MPFF in relieving the signs
and symptoms in patients with acute HD as well
as RCTs with patients who underwent medical
or surgical procedures. We thus performed an
extensive search of several different databases to
identify these studies.

Taken together, the results of our qualitative
and quantitative analyses suggest that MPFF
treatment can improve themost important signs
and symptoms of HD including bleeding, pain,
pruritus, tenesmus, and anal discharge/leakage.
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