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Background: The purpose of this study was to systematically assess the subjective and objective outcomes
of macrolide therapy for chronic rhinosinusitis (CRS).

Methods: PubMed, Embase and Cochrane databases were searched for clinical trials detailing the effects
of macrolide therapy in patients with CRS and published up to December 2017. Sino-Nasal Outcome Test
(SNOT), endoscopic scores and computed tomography scans (CT) scores were assessed by mean difference
(MD) or standardized mean difference (SMD) with 95% confidence interval. Subgroup analyses were
performed to evaluate the source of heterogeneity according to study design and geographic locations. I’
metric was used to assess the heterogeneity.

Results: Seven randomised clinical trials (RCTs) and four cohort trials meeting pre-determined selection
criteria were enrolled in this meta-analysis. Assessment of the findings for SNOT after 12 weeks’ macrolide
treatment demonstrated a significant improvement in subgroup of trials in Asian patients (SMD =-0.51;
95% CI: =0.96, ~0.02; P=0.04), but not in non-Asians (SMD =-0.01; 95% CI: -0.65, 0.63; P=0.98). At 12 or
24 weeks’ visit no significant difference in SNOT was noted compared with control group, either in RCTs
or cohort trials subgroups. However, findings for endoscopic scores were found to be significantly improved
compared to placebo in the subgroup of non-RCT studies after 8 weeks (SMD =-0.77; 95% CI: -1.07, -0.46;
P<0.00001) and 12 weeks (SMD=-1.40; 95% CI: -1.97, -0.82; P<0.00001) of macrolide therapy. Similarly,
findings for CT scores showed significant improvements in CT scores compared to baseline after 12 weeks’
treatment (MD=-5.81; 95% CI: -8.10, -3.52; P<0.00001) in cohort trials.

Conclusions: Macrolide therapy can significantly improve endoscopic and CT scores in CRS patients,
compared to baseline. Further well-designed studies are needed to confirm the efficacy and safety of

macrolides in CRS treatment.
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Introduction

Chronic rhinosinusitis (CRS) is a condition characterised
by chronic inflammation of the paranasal sinuses, which
shows a high prevalence worldwide and significantly affects
patients’ quality of life (1). The treatment of CRS according
to the European Position Paper on Rhinosinusitis and
Nasal Polyps (EPOS) 2012 consists of intranasal or oral
corticosteroids, nasal saline irrigation, antibiotics and
surgery. The efficacy of antibiotics, however, remains
controversial in the treatment of CRS (1).

Of the available antibiotics, the macrolides have
been shown to have good bioavailability and tissue
penetration, following oral administration (2,3). Since
the first demonstration by Kikuchi and colleagues (4) of
the effectiveness of long-term treatment with low-dose
erythromycin in a cohort of 26 patients with CRS, this
macrolide has been recommended in the treatment of CRS
in Japan (5), as well as in the treatment of CRS without nasal
polyps (CRSsNP) by the EPOS (1). Although the macrolides
were widely applied for treating bacterial pathogens in CRS,
increasing evidence has demonstrated that the macrolides
possessed both anti-inflammatory and immunomodulatory
effect (6-10), and lead to the concept of macrolides
being immune-modulatory rather than anti-bacterial.
However, several studies have shown some macrolides
to have no significant benefits compared to placebo in
the treatment of CRS (11-13), and therefore a matter of
much debate presently. Pynnonen and colleagues (14)
have conducted a meta-analysis of studies investigating the
outcomes of long-term macrolide therapy for CRS and
shown limited evidences to support long-term macrolide
therapy. In particular, while studies in patients from Asian
countries such as China and Japan have demonstrated
macrolide and nasal steroids to provide a similar clinical
effect for CRSsNP and both improving symptoms of CRS
(13,15,16); some studies in patients from western countries
have demonstrated different outcomes (11,17). Indeed,
it is as been demonstrated that there was a difference of
macrolide efficacy between Asian and western patients due
to CRS endotypes (18), possibly as a result of differences
in the inflammatory mechanisms in the ethnicity of the
patients.

Since the publication of the meta-analysis by Pynnonen
and colleagues (14), several studies investigating the
curative effects of long-term macrolide therapy for CRS
have been published. Thus, we have performed another
meta-analysis of all available studies to date to re-evaluate
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the efficacy of macrolide therapy for CRS with additional
objective measurements (endoscopic examination and CT
examination) as well as distinguish the possible different
curative effect between Asian and Caucasian.

Methods

The study followed recommendations of the Cochrane
(http://www.cochrane.org) and the PRISMA 2009
guidelines (http://www.prisma-statement.org).

Search strategy

PubMed, Embase and Cochrane databases were
systematically searched by two independent reviewers for
appropriate studies published up to December 2017. The
search terms were “Macrolide” or “Clarithromycin” or
“Erythromycin” or “Roxithromycin” or “Azithromycin”
and “Chronic rhinosinusitis”. All published studies were
included in the meta-analysis if they met the following
criteria: (I) the criteria for diagnosis of CRS employed in
all studies were clear and as recommended outline by the
Rhinosinusitis Task Force (19) or European position paper
on rhinosinusitis and nasal polyps (1); (II) the patients
were aged over 14 years old; (IIT) all patients had received
oral macrolide therapy; (IV) outcomes such as Sino-Nasal
Outcome Test-20 (SNOT-20), SNOT-22, endoscopic
scores, and computed tomography (CT) scan scores were
reported; (V) all patients had signed informed consent
before participation in the study; and (VI) published in
English or Chinese language. Articles published as reviews,
and abstracts or reports presented at scientific/medical
meetings were excluded.

Data extraction and quality assessment

Two independent researchers extracted information
from the selected studies; including details of patient
characteristics, experimental and control interventions
employed, and main outcome measurements; according to
a pre-established information table. Any uncertainty and
inconformity of the extracted information was discussed
between the two researchers until a general consensus was
reached on the information in question. The quality of the
published studies was assessed by two researchers using the
risk of bias tool from Cochrane to assess the RCT clinic
trials, and the Newcastle-Ottawa Scale (NOS) to assess the
cohort trials.
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Figure 1 Flowchart of study selection.

Statistical analysis

The meta-analysis was performed using the Cochrane
Review Manager, version 5.3. The differences in SNOT,
endoscopic scores, and CT scores between the CRS
and control groups were expressed as mean = standard
difference (SD) and 95% confidence interval (95% CI).
Test of homogeneity was used to measure heterogeneity
in multiple similar studies, according to the formula I’=
(Q-dfH/Q x100%; where Q follows a y* distribution and
df indicates the degrees of freedom (20). I’>50% indicates
occurrence of significant heterogeneity. Fixed effect model
was used in studies without heterogeneity (I’<50%), because
otherwise the fixed effect model would turn to random
effect model. Values of P<0.05 for differences in outcomes
were considered to be statistically significant.
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Results
Study selection and characteristics

Figure 1 shows the process of selecting studies included
in the meta-analysis. Searching PubMed, Embase and
Cochrane databases revealed a total of 598 studies, of
which 98 studies were duplicates and excluded. Thus, a
total of 500 potential studies were screened and further
evaluated for specific relevance to the present meta-
analysis. Based on examination of the title and abstract,
421 articles were excluded because these did not meet pre-
established inclusion criteria. The remaining 79 articles
were obtained as full articles and following detailed
examination. 68 of these were excluded (15 non-English
articles; 38 reviews; 14 could not extract data or meet prior
inclusion criteria; 1 had overlapped population). Finally,
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eleven articles were included in the meta-analysis (11-13,
16,17,21-26).

The specific details of the studies selected for inclusion
in the meta-analysis are summarized in Tuable 1. Seven
studies were randomized controlled trials (RCTs) and four
were cohort trials. Among the RCTs, four studies were
performed in patients from Asian countries and three
studies in patients from non-Asian countries. Thus, the
Cochrane risk of bias tool was used to assess the findings
from the RCTs (Figure 2) and NOS was used to assess the
findings from the cohort trials. When the NOS score for
any trial was >4, the quality of the study was considered
acceptable. Overall, all eleven studies selected were found
to be suitable for inclusion in the meta-analysis with a
moderate risk of bias.

SNOT evaluation

Subjective symptoms of CRS were assessed at 8-, 12- or
24-week visits by SNOT-20 or SNOT-22; whereby patients
were required to answer 20 or 22 questions, respectively,
according to their nasal symptoms. Assessment of findings
for the subgroup of cohort trials, indicated a significant
difference in SNOT scores between the macrolide-treated
and control groups (MD =-5.50; 95% CI: -9.60, -1.40;
P=0.009) at the 8-week visit (Figure 34). In contrast, the
findings for SNOT in the macrolide-treated group were
not significantly different from those for the control group
in the RCTs subgroup (MD =2.27; 95% CI: -2.28, 7.36;
P=0.38) was found (Figure 3A4). Similarly, no significant
differences were found in SNOT scores between
macrolide-treated and control groups in RCTs or cohort
trials subgroups, at 12- and 24-week visits (Figure 3B,C).
Furthermore, five RCTs were subdivided according to
studies conducted in Asian or non-Asian patients (Figure 4).
Analysis of SNOT in these subgroups demonstrated that
the SNOT scores at the 12-week visit was significantly
different between the macrolide-treated and control groups
in the Asian subgroup (SMD =-0.51; 95% CI: -0.99, -0.02;
P=0.04), but not significantly different in the non-Asian
subgroup (Figure 4).

Objective measurements

Endoscopic examination was employed to evaluate the effect
of macrolide treatment in four non-RCTs, using the Lund-
Kennedy scoring system or having similar scoring system
which evaluated swelling, mucosal color, nasal secretions and
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appearance of polyps (12,21,24). Analysis of these findings
demonstrated significantly reduced endoscopic scores in
the macrolide treated groups compared to control groups at
both the 8-week visit (SMD =-0.77; 95% CI: -1.07, -0.46;
P<0.00001) (Figure 5A) and the 12-week visit (SMD =-1.40;
95% CI: -1.97, -0.82; P<0.00001) (Figure 5B).

Assessment of Lund Mackay scores on CT scans were
also employed to measure the effect of macrolide treatment
in two cohort trials (Figure 6). These studies indicated that
macrolide treatment significantly decreased the CT scores,
compared to baseline (MD =-5.81; 95% CI: -8.10, -3.52;
P<0.00001) (Figure 6) after 12 weeks’ treatment.

Discussion

The efficacy of macrolides and the mechanisms underlying
their activity in the treatment of CRS have been widely
investigated; with EPOS 2012 guidelines recommending
the use of long-term low-dose macrolide therapy for
CRSsNP (1). While some studies have shown macrolides
to improve both subjective and objective outcomes
(13,15,17,23,26,27), other studies have shown no significant
benefits after macrolide therapy, as compared to placebo
treatment (11,12). Although Wallwork and colleagues (17)
recommended the use of macrolide therapy in CRSsNP
patients with low level IgE, this is not strongly
recommended for CRS patients with polyps (CRSwNP)
patients (1,28). However, a recent study by Peric and
colleagues (24) has reported that long-term low-dose
clarithromycin was effective in the treatment of nasal
polyps. Evidence based on existing studies, however, has
been a matter of some debate due to the diverse results
obtained from different studies.

The recommendation for use of macrolides in CRS
has been reduced to grade-C, due to the lack of efficacy
observed in Videler’s study (11). The meta-analysis by
Pynnonen er al. (14) showed there was limited evidence
to support the use of long-term macrolide to treat CRS,
similar to a recent Cochrane review (29). However, Zeng
and colleagues (15) indicated clarithromycin shows similar
clinical effect as mometasone furoate (we excluded this
article because of unavailable raw data). The present meta-
analysis was thus conducted based on the initial meta-
analysis by Pynnonen and colleagues (14), and included
additional studies published subsequently. Furthermore,
we compared the differences of macrolide effect in
CRS patients from different areas (Asian and non-Asian
countries) and different study designs (RCTs and cohort

7 Thorac Dis 2018;10(10):5913-5923



Journal of Thoracic Disease, Vol 10, No 10 October 2018 5917
Table 1 Characteristic of studies
Author, Stugy Patler?t . Sample Treatment Comparator Median Tregtment NOS
year design  characteristics size follow-up duration (wk)
Amali RCT CRS 63 Azithromycin 250 mg Nasal saline Baseline and 12 -
2015 (13) QD + nasal saline solution irrigation 12 weeks
solution irrigation TID + TID + fluticasone
fluticasone nasal spray nasal spray
2puffs/BID 2puffs/BID
Deng RCT CRS 74 budesonide 64 ug/spray budesonide Baseline, 4, 12 -
2018 (16) BID + Clarithromycin 64 pg/spray BID 8, 12 weeks
250 mg QD
Jiang RCT CRSsNPs 53 Erythromycin (250 mg) Chinese herbal Baseline, 8 -
2012 (21) + a Chinese herbal medicine + 8 weeks
medicine placebo Erythromycin
capsule BID placebo capsule
BID
Videler RCT CRSsNPs 60 Azithromycin 500 mg Placebo + nasal 6, 12, 14, 12 -
2011 (11) QD 3 days, 500 mg QW saline irrigation 24 weeks
11 weeks + nasal saline BID
irrigation BID
Wallwork RCT CRSsNPs 64 Roxithromycin 150 mg Placebo 6, 12, 12 -
2006 (17) QD 24 weeks
Korkmaz RCT CRSwNP 44 Clarithromycin 500 mg Metasone Baseline, 8 -
2014 (22) BID 2 weeks and 250 mg furoate nasal 8 weeks
QD 6 weeks + metasone  spray 200 pg QD
furoate nasal spray
200 ug once daily for
8 weeks
Haxel RCT CRS 58 Erythromycin 250 mg QD Placebo + nasal ~ Baseline, 12, 12 -
2015 (12) + nasal saline irrigation saline irrigation 24 weeks
BID + fluticasone furoate  BID + fluticasone
QD furoate QD
Bewick Cohort CRSsNPs 54 Clarithromycin 250 mg - 12, 24 weeks 12 8
2017 (23) + nasal douching +
intranasal mometasone
(two squirts, each nostril)
BID
Peric Cohort CRSwNPs 40 Clarithromycin 500 mg - Baseline, 8 8
2010 (24) (atopic and QD 8weeks
nonatopic)
Li2014 Cohort CRS 54 Flixonase two squirts - Baseline, 12 8
(25) QD + Clarithromycin 12 weeks
250 mg QD + myrtol
standardized enteric
capsules 300 mg BID +
nasal saline irrigation BID
Luo 2014  Cohort CRS(CRSsNP 50 Clarithromycin 250 mg - Baseline, 8, 12 8
(26) and CRSwNP) QD 12 weeks

NOS, Newcastle-Ottawa Scale; CRS, chronic rhinosinusitis; CRSsNP, chronic rhinosinusitis without nasal polyps; CRSwNP, chronic
rhinosinusitis with nasal polyps.
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Figure 2 Risk of bias summary for RCT studies. RCT, randomised
clinical trial.

studies).

We included four cohort studies in this meta-analysis.
According to cohorts the outcome of this meta-analysis
showed macrolide therapy significantly improved
endoscopic and CT scores in CRS patients. Different from
most RCTs performed among Caucasian population, two
of four cohort trails were designed by Chinese researchers.
The heterogeneity of patients from different regions and
ethnics might be responsible for the disparity between
the findings of the RCTs and cohort studies. Additionally,
RCTs compare the difference between two randomized
groups, while cohort studies compare the difference before
and after treatment in the same cohort group. The design
of trials would lead to the different outcomes as well. Lastly,
the significant difference of sample size between RCTs and
cohorts might lead to the disparity when analyzed scores of
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endoscopic examination and CT.

Although in some RCT studies (16,21,22) there were
no significant differences between experimental and
control groups, we found the score of SNOT, endoscopic
examination and CT were improved compared to its own
baseline in experimental arm (P<0.05). These findings
were similar to the outcomes in cohort studies. The
minimal clinically important difference (MCID) was also
considered. Previous article indicated that anchor-based
approaches cannot be used for SNOT-22 (30), so we used
distribution-based methods (31) for MCID of SNOT-20
or SNOT-22. We found the improvement of symptoms in
Korkmaz et al. (22), Luo et al. (26), Amali et al. (13), Deng
et al. (16), Wallwork et al. (17) and Li et 4l. (25) have clinical
significance. In this regard, we demonstrated that SNOT
scores were significantly improved after 12 weeks’ macrolide
treatment compared with control therapy in Asian patients,
but not in non-Asian patients. Moreover, objective measures,
such as endoscopic scores and CT scores, showed statistical
difference after 8 and 12 weeks’ macrolide therapy in cohort
trials. Indeed, the findings for the differences between
Asian and non-Asian CRS patients are in accordance with
previous studies which have demonstrated clear differences
in CRS endotypes between eastern and western patients. In
particular, while the inflammatory pattern in white patients
with CRS is predominantly eosinophilic, Chinese patients
have been reported to demonstrate a predominantly TH1-
predominant cytokine profile in CRSsNP and half of
CRSwNP demonstrating a non-eosinophilic inflammatory
pattern (32). Furthermore, Zhang and colleagues (18) have
reported that nasal polyps of Asian patients are TH1/TH17
dominated and biased toward neutrophil inflammation,
whereas nasal polyps of white patients are TH2-biased and
with predominantly eosinophilic inflammation.

The differences noted in Asian and white CRS patients
are of particular significance, because macrolides have been
reported to potentially contribute to treatment of CRS by
inhibiting proinflammatory cytokines such as IL-8, IL-1
and IL-6 (33), as well as decreasing neutrophil infiltration
by reducing neutrophil chemoattractant and inducing the
apoptosis of neutrophil (34). Moreover, these findings
provide a possible explanation for the greater efficacy of
macrolide therapy for CRS in Asian patients than in non-
Asian white patients. The differences in efficacy of the
macrolide therapy may also be a consequence of differences
in the subtypes of nasal polyps predominating, of which five
types have been reported; including plasma cell-dominant,
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A Experimental Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight 1V, Fixed, 95% CI 1V, Fixed, 95% CI
13.1.1 RCT
Jiang2012 48.2 14.55 27 47.8 14.79 26 16.3% 0.40 [-7.50, 8.30] B —
Korkmaz2014 21.2 9.7 15 17.6 10 19 23.0% 3.60 [-3.06, 10.26] —T
Subtotal (95% CI) 42 45 39.4%  2.27 [-2.82, 7.36] —al—

Heterogeneity: Chi? = 0.37, df = 1 (P = 0.54); I> = 0%
Test for overall effect: Z = 0.87 (P = 0.38)

13.1.2 cohort trials

Luo2014 14.74 10.07 50 20.24 10.85 50 60.6% -5.50[-9.60, -1.40] —i—
Subtotal (95% ClI) 50 50 60.6% -5.50[-9.60, -1.40]

Heterogeneity: Not applicable

Test for overall effect: Z = 2.63 (P = 0.009)

Total (95% CI) 92 95 100.0% -2.44[-5.63,0.75] P
iy 2 _ _ _ .12 — G659 + + + t
_Il-_leter;ogenenyl.lc?fl = SZ.S_O,ldeO—PZ_(PO—lg.O@, 1> = 65% 5o 0 )y 0 20
est for overall effect: Z = 1.50 ( el ) , Favours [experimental] Favours [control]
Test for subgroup differences: Chi? = 5.43, df = 1 (P = 0.02), I = 81.6%

B Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
13.2.1 RCT
Amali2015 5.85 2.56 20 10.07 6.3 40 12.2% -0.78[-1.33,-0.22] D
Deng2018 18.86 13.19 34 23.22 17.43 32 12.5% -0.28 [-0.77, 0.21] T
Haxel2015 16.7 14.2 23 146 14.2 28  12.2% 0.15 [-0.41, 0.70] T
Videler2011 44.1 29.4 27 326 19.4 29 12.3% 0.46 [-0.07, 0.99] —
Wallwork2006 2.34 1.02 29 2.88 0.71 35 12.5% -0.62[-1.12,-0.11] -

Subtotal (95% CI) 133 164 61.8% -0.22[-0.66, 0.23] 3
Heterogeneity: Tau? = 0.18; Chi? = 14.23, df = 4 (P = 0.007); I* = 72%

Test for overall effect: Z = 0.95 (P = 0.34)

13.2.2 cohort trials

Bewick2017 33.29 23.96 45 41.09 21.765 54 12.9% -0.34 [-0.74, 0.06] 1
Li2014 6.8 4 54 18.4 4.7 54 12.4% -2.64[-3.16,-2.12] —_—

Luo2014 13.88 9.88 50 20.24 10.85 50 12.9% -0.61[-1.01,-0.21] -
Subtotal (95% CI) 149 158 38.2% -1.19[-2.47,0.10] —l—
Heterogeneity: Tau? = 1.24; Chi? = 52.25, df = 2 (P < 0.00001); I* = 96%

Test for overall effect: Z = 1.80 (P = 0.07)

Total (95% CI) 282 322 100.0% -0.58 [-1.18, 0.02] L 4
Heterogeneity: Tau® = 0.68; Chi® = 84.81, df = 7 (P < 0.00001); I* = 92% t

-4 -2 0 p) 4

Test for overall effect: Z = 1.91 (P = 0.06) Favours [experimental] Favours [control]

Test for subgroup differences: Chi? = 1.95, df = 1 (P = 0.16), I* = 48.7%

C Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight 1V, Fixed, 95% CI 1V, Fixed, 95% CI
13.3.1 RCT
Videler2011 38 25.6 26 38 19 25  24.9% 0.00 [-0.55, 0.55] .
Wallwork2006 2.49 0.97 29 2.84 0.89 35 30.5% -0.37[-0.87,0.12] —
Subtotal (95% CI) 55 60 55.4% -0.21[-0.57,0.16] P

Heterogeneity: Chi2 = 0.98, df = 1 (P = 0.32); 1> = 0%
Test for overall effect: Z = 1.09 (P = 0.28)

13.3.2 cohort trials

Bewick2017 31.48 24.36 41 41.09 21.765 54 44.6% -0.42[-0.83,-0.01] ——

Subtotal (95% Cl) 41 54 44.6% -0.42[-0.83,-0.01] -

Heterogeneity: Not applicable

Test for overall effect: Z = 1.99 (P = 0.05)

Total (95% Cl) 96 114 100.0% -0.30[-0.57,-0.03] S

Heterogeneity: Chi? = 1.54, df = 2 (P = 0.46); I = 0% _‘2 _#1 5 + +

Test for overall effect: Z = 2.14 (P = 0.03)

3 . 2 Favours [experimental] Favours [control]
Test for subgroup differences: Chi* = 0.56, df = 1 (P = 0.45), I° = 0%

Figure 3 No significant differences were found in SNOT between macrolide-treated and control groups at 8, 12, and 24 weeks. (A) In
cohort trials, there was a significant difference in SNOT scores between the macrolide-treated and control groups (P=0.009) at the 8-week
visit. In contrast, there was no significantly different in the RCTs subgroup (P=0.38). (B) No significant differences were found in SNOT
scores between macrolide-treated and control groups in RCTs (P=0.34) or cohort trials subgroups (P=0.07) at 12-week visit. (C) No
significant differences existed in SNOT scores between macrolide-treated and control groups in RCTs (P=0.28) or cohort trials (P=0.05) at
24-week visit. SNOT, Sino-Nasal Outcome Test; RCTs, randomised clinical trials.
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Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
13.7.1 Asian
Amali2015 5.85 2.56 20 10.07 6.3 40 19.4% -0.78[-1.33,-0.22] e E—
Deng2018 18.86 13.19 34 23.22 17.43 32 20.9% -0.28 [-0.77, 0.21] —
Subtotal (95% CI) 54 72 40.2% -0.51[-0.99, -0.02] e

Heterogeneity: Tau? = 0.05; Chi? = 1.73, df = 1 (P = 0.19); I = 42%
Test for overall effect: Z = 2.06 (P = 0.04)

13.7.2 Non-Asian

Haxel2015 16.7 14.2 23 146 14.2 28 19.4% 0.15 [-0.41, 0.70] 1
Videler2011 44.1 294 27 32,6 194 29  19.9% 0.46 [-0.07, 0.99] T
Wallwork2006 2.34  1.02 29 2.88 0.71 35 20.5% -0.62[-1.12,-0.11] I

Subtotal (95% CI) 79 92 59.8% -0.01[-0.65,0.63] — T

Heterogeneity: Tau? = 0.25; Chi®> = 8.85, df = 2 (P = 0.01); I> = 77%
Test for overall effect: Z = 0.03 (P = 0.98)

Total (95% CI) 133 164 100.0% -0.22 [-0.66, 0.23] *
Heterogeneity: Tau? = 0.18; Chi? = 14.23, df = 4 (P = 0.007); I> = 72% _12 _?1 3
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Figure 4 The SNOT scores collected at the 12-week visit was significantly different between the macrolide-treated and control groups in
the Asian subgroup (P=0.04), but not in the non-Asian subgroup (P=0.98). SNOT, Sino-Nasal Outcome Test.

A
Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Fixed, 95% CI 1V, Fixed, 95% CI
13.4.1 RCT
Jiang2012 3.9 1.04 27 3.8 1.53 26 24.1% 0.08 [-0.46, 0.61]
Subtotal (95% ClI) 27 26 24.1% 0.08 [-0.46, 0.61]

Heterogeneity: Not applicable
Test for overall effect: Z = 0.27 (P = 0.78)

13.4.2 cohort trials

Luo2014 5.66 3.03 50 7.77 2.54 50 42.4% -0.75[-1.15,-0.34] ——
Peric2010 4.07 1.46 40 5.07 1 40 33.6% -0.79[-1.25,-0.34] ——
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Heterogeneity: Chi? = 7.17, df = 2 (P = 0.03); I? = 72% =_4 _=2 3 % 4
Test for overall effeclt: Z=4.19 (P'2< 0.0001) , Favours [experimental] Favours [control]

Test for subgroup differences: Chi* = 7.15, df = 1 (P = 0.008), I* = 86.0%

B

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
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Heterogeneity: Tau? = 0.05; Chi? = 1.64, df = 1 (P = 0.20); I = 39%
Test for overall effect: Z = 0.82 (P = 0.41)

13.5.2 cohort trials
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Test for overall effect: Z = 4.75 (P < 0.00001)

Total (95% CI) 206 218 100.0% -0.94 [-1.59, -0.28] —l—
Heterogeneity: Tau? = 0.50; Chi? = 39.38, df = 4 (P < 0.00001); I = 90%
Test for overall effect: Z = 2.80 (P = 0.005)

Test for subgroup differences: Chi? = 9.97, df = 1 (P = 0.002), I*> = 90.0%

-2 -1 0 1 2
Favours [experimental] Favours [control]

Figure 5 Macrolide therapy can significantly reduce endoscopic scores compared to control groups at both the 8-week visit and the 12-week
visit in cohort trials. (A) In cohort trials, compared to control groups at the 8-week visit, the endoscopic scores were significantly reduced
in the macrolide treated groups (P<0.00001). (B) At the 12-week visit, the endoscopic scores were significantly different between macrolide
treated groups and baseline in cohort trials (P<0.00001).
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1V, Random, 95% ClI

Experimental Control
Study or Subgroup Mean SD Total Mean SD Total Weight
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Deng2018 6.71 6.51 34 6.16 7.1 32 29.7%

Subtotal (95% CI) 34 32 29.7%
Heterogeneity: Not applicable
Test for overall effect: Z = 0.33 (P = 0.74)
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Heterogeneity: Tau? = 1.77; Chi? = 2.83, df = 1 (P = 0.09); I> = 65%
Test for overall effect: Z = 4.98 (P < 0.00001)

Total (95% CI) 138 136 100.0%
Heterogeneity: Tau? = 9.16; Chi? = 15.68, df = 2 (P = 0.0004); I = 87%
Test for overall effect: Z = 2.06 (P = 0.04)

Test for subgroup differences: Chi? = 9.66, df = 1 (P = 0.002), I> = 89.6%
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Figure 6 Significant improvements existed in CT scores compared to baseline after 12 weeks’ treatment (P<0.00001) in cohort trials.

lymphocyte-dominant, mixed inflammation, neutrophil-
dominant subtype and eosinophil-dominant subtype (35).
In this regard, as macrolides can inhibit IL-8, a strong
neutrophil chemoattractant, the macrolide therapy may
be particularly effective in the treatment of neutrophil-
dominant and mixed inflammation endotype.

Conclusions

This meta-analysis indicated that macrolide therapy
significantly improved endoscopic and CT scores in CRS
patients, compared to baseline. However, these findings
are limited, because presently relatively few high quality
RCTs assessing the efficacy of macrolides in CRS patients
are available. Secondly, there is no standard macrolide
dose and treatment course in clinical practice, which
contributes to appreciable heterogeneity of studies that
could be selected for inclusion in the meat-analysis. What’s
more, the different scenarios of patients in different trials
(i.e., post-operation treatment versus non-operated or not
recently operated cases) and distinction of scales cause high
heterogeneity. Thus, further well-designed multicentre
studies investigating the efficacy and safety of macrolides
in the treatment of different phenotypes of CRS; with
particular emphasis on the dose and duration of treatment;
are clearly needed.
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