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Abstract

Background The continuous intake of antithrombotic drugs during holmium laser enucleation of the prostate (HoLEP)
remains nonconsensual. We aim to pool those controversial evidence and provide practical guidance of oral antithrombotics
on HoLEP for benign prostate hyperplasia (BPH).

Method PubMed, Embase and CENTRAL database were systematically searched up to June 2019 for trials on patients
with and without oral antithrombotics undergoing HoLEP. Number of events and mean value with standard deviation were,
respectively, extracted for dichotomous and continuous parameters. Subgroup analyses of anticoagulation and antiplatelet
were also performed. All statistical analyses were conducted with Review Manager v.5.3 software. Newcastle—Ottawa Scale
(NOS) was used to assess the quality of selected trials.

Result Nine studies with 5528 patients were eventually selected, and patients included were generally older than 65 years. It
revealed that the non-antithrombotic group had a lower rate of blood transfusion (OR 0.21, 95% CI 0.10-0.45, P <0.0001),
bladder tamponade (OR 0.30, 95% CI 0.13-0.69, P=0.004) and acute urine retention (OR 0.52, 95% CI 0.30-0.89, P=0.02).
Operation time was also shorter (MD —10.31, 95% CI — 12.76 to — 7.85, P <0.00001) in the non-antithrombotic group, but
the heterogeneity was considerable (I ="75%). Subgroup analyses were generally consistent with the primary analysis except
the non-anticoagulation and anticoagulation group having similar operation time (MD 6.66, 95% CI —7.15 to 20.48, P=0.34).
Conclusion The current study confirmed that continuous intake of antithrombotic drugs could significantly increase the risk
of bleeding and blood transfusion, bladder tamponade and acute urine retention.

Keywords Benign prostate hyperplasia (BPH) - Holmium laser enucleation of the prostate (HoLEP) - Antithrombotic -
Perioperative safety

Introduction

Benign prostate hyperplasia (BPH) with lower urinary tract
symptoms (LUTS) is prevalent among 60-70% males aged
over 60 years [1, 2]. For decades, transurethral section of the
prostate (TURP) and open prostatectomy (OP) have been
established as the standard treatments for BPH [3, 4]. How-
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of the prostate size, although it also required longer opera-
tion time [8—11].

For patients with BPH in this age group, cardiovascu-
lar diseases are also commonly diagnosed, for which oral
antithrombotic drugs (oral anticoagulants or antiplatelet
drugs) are often required [12]. Several studies have inves-
tigated the safety of antithrombotic therapy during HoLEP
and reported various outcomes. However, so far, no consen-
sus of the intake of antithrombotic drugs has been reached.
Hence, the current meta-analysis aims to pool those evi-
dences and provide relevant clinical guidance.

Method
Study selection

We systematically searched PubMed, Embase, and CEN-
TRAL for trials assessing the impact of intraoperative
antithrombotic drugs use on patients undergoing HoLEP sur-
gery for BPH up to June 2019. The searching terms include:
anatomic filter for “benign prostate hyperplasia”, “BPH”,
“benign prostatic obstruction” OR “BPO”, treatment filter
for “holmium laser enucleation” OR “HoLEP”, patient fil-
ter for “anticoagulation”, “anticoagulant”, “antiplatelet” OR
“antithrombotic”.

All retrospective, prospective cohort studies and rand-
omized controlled trials were assessed for possible inclu-
sion: (1) patients must be treated with HoLEP for BPH; (2)
patients must be divided into either antithrombotic group
(continuous intake of oral antithrombotic drugs) or non-
antithrombotic group (naive to or discontinuation of oral
antithrombotic drugs). (3) At least one outcome of our inter-
est should be assessed and analyzable corresponding data
of antithrombotic and non-antithrombotic groups should be
presented. The exclusion criteria were: (1) Other techniques
instead of HoLEP were used for BPH; (2) No bridging low-
molecular-weight heparin (LMWH) was administrated
by the non-antithrombotic group; (3) Overlapping data of
antithrombotic and non-antithrombotic group were provided;
(4) Review articles or case reports. Two members in our
team independently screened the articles.

Statistical analysis

Data of study characteristics including publication year,
country, design, cohort size, age, and antithrombotic drugs
were collected. The primary outcome was the evaluation of
safety of being on or off antithrombotic therapy, for which
pooled odds ratio (OR) with 95% confidential interval (CI)
blood transfusion, bladder tamponade (defined as a case of
emergency in which the bladder is filled with formations of
big blood clots [13, 14]), stress incontinence, urinary tract
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infection, urethral stricture, acute urine retention, re-hospi-
talization and retreatment were calculated. The secondary
outcome was other intraoperative and postoperative param-
eters including operation time, hemoglobin (Hb) decrease
and hospitalization time. Mean value and standard deviation
were extracted, and pooled mean difference (MD) with 95%
CI was calculated accordingly. Inter-study heterogeneity was
assessed using I test and an > > 50% was regarded to denote
heterogeneity. Subgroup analyses of above parameters were
performed on the basis of antithrombotic drugs—studies
were divided into anticoagulation subgroup (intake of anti-
coagulants only) and antiplatelet subgroup (intake of anti-
platelet drugs only), which were then compared with the
non-antithrombotic group separately. All above statistical
analyses were conducted by RevMan 5.3 software. Quality
of included studies was assessed by the Newcastle—Ottawa
Scale (NOS) and the maximal score was 9 for a single study
[15].

Result
Study characteristics

33 articles were initially identified up to June 2019 and
17 were excluded based on title and abstract (Fig. 1). The
remaining 16 articles were full-text reviewed to assess for
potential eligibility and 7 articles were eliminated for rea-
sons shown in the PRISMA flowchart. Eventually, 9 retro-
spective studies with 5528 patients were selected for data
extraction and pooled analysis [16-24]. All of the studies
were published between 2009 and 2019, and seven were
published within past 3 years (Table 1). The mean follow-
up duration lasted from 2 to 19.4 months and the mean or
median age of patients was generally above 65 years. Base-
line prostate volume was presented in five trials and no sig-
nificant difference was observed between the antithrombotic
and non-antithrombotic group.

33 articles identified
17 articles excluded based

L) on title and abstract

16 studies potentially relevant
and assessed for eligibility

-Reviews or case report (3)

7 Juded -Other technique instead of HoLEP was used (1)
excluded | g control group or unclear division of the

experimental and control group (3)

9 articles included

Fig.1 PRISMA flowchart of study selection
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Antithrombotic drugs varied in those studies. One study
used only anticoagulants [17], while another study used
only antiplatelet therapy and divided the non-antithrombotic
group into two single antiplatelet and dual antiplatelet sub-
sets [20]. Patients in the other seven studies were adminis-
trated both anticoagulants and antiplatelet drugs. Notably,
three studies differentiated the patients into anticoagulation
and antiplatelet subgroups [16, 19, 23], but the other four
studies did not indicate it clearly [18, 21, 22, 24]. The qual-
ity assessment showed that all of the selected studies were
ranked as high quality.

Safety

Data of safety from the anticoagulation and antiplatelet
groups were combined. Figure 2 displayed that the non-
antithrombotic group had a lower rate of blood transfusion
(OR 0.21,95% CI 0.10-0.45, P <0.0001), bladder tampon-
ade (OR 0.30, 95% CI10.13-0.69, P=0.004) and acute urine
retention (OR 0.52, 95% CI 0.30-0.89, P=0.02). No signifi-
cant difference was observed with regard to stress inconti-
nence (OR 0.76, 95% CI 0.44-1.32, P=0.33), urinary tract
infection (OR 0.84, 95% CI 0.53-1.34, P=0.46), urethral
stricture (OR 2.09, 95% CI 0.40-10.81, P=0.38). Further-
more, the two groups had a similar rate of re-hospitalization
(OR 0.67,95% C1 0.25-1.85, P=0.44) and re-operation (OR
0.93,95% C10.40-2.17, P=0.86).

Other intraoperative and postoperative parameters

For continuous parameters, data of anticoagulation and
antiplatelet subgroup were extracted and compared with the
non-antithrombotic group separately if applicable. Figure 3
presented that the non-antithrombotic group had shorter
operation time (MD —10.31, 95% CI —12.76 to —7.85,
P <0.00001), but Hb decrease (MD —0.24, 95% CI —1.24
to 0.75, P=0.63) and hospital stay (MD 0.01, 95% CI —0.08
to 0.09, P=0.90) after surgery were similar between the
two groups.

Subgroup analysis

Both of the comparisons of anticoagulation versus non-
antithrombotic (OR 0.21, 95% CI 0.05-0.87, P=0.03) and
antiplatelet versus non-antithrombotic (OR 0.09, 95% CI
0.02-0.48, P=0.005) confirmed that the cessation of anti-
coagulants or antiplatelet drugs could significantly reduce
the rate of blood transfusion. Moreover, it also confirmed
that no significant difference was reached between the two
groups regarding stress incontinence, urinary tract infection
and re-hospitalization (Fig. 4).

In terms of operation time, the subgroup analysis con-
sistently showed that the non-antiplatelet group operated
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more shortly (MD —11.22, 95% CI —13.72 to —8.71,
P <0.00001), while the anticoagulation subgroup found
no difference was observed (MD 6.66, 95% CI —7.15 to
20.48, P=0.34). Additionally, the subgroup analysis for Hb
decrease and hospital stay was also consistent with the above
outcomes (Fig. 5).

Discussion

The aged population with BPH on antithrombotic therapy
commonly has a higher risk of intraoperative bleeding dur-
ing TURP and required a higher rate of blood transfusion
[25, 26], but the discontinuation of antithrombotic drugs
may increase the risk of thromboembolic events. Although
the intake of antithrombotic medicine has been proved to
be safe among BPH patients undergoing photoselective
vaporization (PVP) [27], another type of minimal invasive
alternative to TURP, its safety during HoLEP still remained
unclear. Despite several trials have investigated the efficacy
and safety of HOLEP among BPH patients on antithrombotic
drugs and compared it with non-antithrombotic group, the
pooled evidence was lacking.

Therefore, the current study included 9 trials involving
5528 patients and performed a systematic review and meta-
analysis of the impact of continuous intake of antithrombotic
drugs during HoLEP, and revealed that, compared to the
non-antithrombotic group, the antithrombotic group did not
only require more blood transfusion and longer operation
time, but also had a higher risk of bladder tamponade and
acute urine retention. The higher blood transfusion rate was
actually not surprising, since one of the risks of antithrom-
botic therapy was bleeding and the consequent higher risk
of bladder tamponade and acute urine retention also looked
feasible.

Bleeding complication was common during traditional
surgeries, and the antithrombotic drugs would obviously
increase the potential risk of it, so the management of old
patients with high risk of cardiovascular disease undergoing
surgery has been a critical and difficult problem for clini-
cians. By pooling all the available data from relevant clini-
cal trials, our study revealed that continuous antithrombotic
therapy could increase the risk of bleeding during HoLEP.
Subgroup analyses also confirmed this conclusion by show-
ing both anticoagulation and antiplatelet would increase the
necessity of blood transfusion. However, the blood transfu-
sion rate (4.0%) was still lower than in TURP (6.4%) and
OP (14%) [9, 28, 29], although it was even lower among
antithrombotic patients undergoing PVP (0.2%) [27]. Previ-
ously, Cornu et al. performed a meta-analysis and claimed
that the mean Hb drop was 0.9 g/L after HoLEP [9], data
from trials in the current study were slightly higher and
comparable. Interestingly, we also found Hb decrease during
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Non-antithrombotic  Antithrombotic Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.4.1 Blood transfusion
Becker 2019 4 1933 1 94 6.8% 0.19[0.02, 1.74] _
Bishop 2013 0 73 4 52 18.7% 0.07 [0.00, 1.39] - 1
Boeri 2019 3 138 2 74 9.2% 0.80[0.13, 4.90] -
Elzayat 2016 1 33 7 48 19.9% 0.18[0.02, 1.56] A
Matsuoka 2017 0 46 1 8 9.0% 0.05 [0.00, 1.45]
Neuville 2018 1 106 4 50 19.4% 0.11[0.01, 1.01] -
Sun 2017 1 996 0 128 3.2% 0.39[0.02, 9.56]
Tayeb 2016 27 1644 2 30 13.9% 0.23[0.05, 1.03] -
Tyson 2009 0 37 0 38 Not estimable
Subtotal (95% Cl) 5006 522 100.0%  0.21[0.10, 0.45] -
Total events 37 21
Heterogeneity: Chi? = 3.76, df =7 (P = 0.81); > = 0%
Test for overall effect: Z = 4.04 (P < 0.0001)
1.4.2 Bladder tamponade ' ’
Becker 2019 37 1933 6 94 86.4%  0.29[0.12, 0.70] ——
Sun 2017 3 996 1 128 13.6% 0.38 [0.04, 3.72] - 1
Subtotal (95% Cl) 2929 222 100.0%  0.30[0.13, 0.69] -
Total events 40 7
Heterogeneity: Chi? = 0.06, df =1 (P = 0.81); I’ = 0%
Test for overall effect: Z = 2.85 (P = 0.004)
1.4.6 Acute urine retention
Becker 2019 141 1933 14 94 77.5%  0.45[0.25,0.81] -
Tyson 2009 7 37 9 38 225% 0.75[0.25, 2.29] - =
Subtotal (95% CI) 1970 132 100.0% 0.52[0.30, 0.89] L 2
Total events 148 23
Heterogeneity: Chi? = 0.65, df =1 (P = 0.42); I?=0%
Test for overall effect: Z=2.41 (P = 0.02)
1.4.3 Stress incontinence
Becker 2019 20 1933 0 94  35%  2.02[0.12,33.73] -
Sun 2017 70 996 11 128 67.8% 0.80 [0.41, 1.56]
Tyson 2009 5 37 9 38 28.7% 0.50[0.15, 1.68]
Subtotal (95% CI) 2966 260 100.0% 0.76 [0.44, 1.32]
Total events 95 20

Heterogeneity: Chi? = 0.94, df =2 (P = 0.62); I> = 0%
Test for overall effect: Z=0.97 (P = 0.33)
1.4.4 Urinary tract infection (UTI)

Becker 2019 320 1933 19 94 822% 0.78 [0.47, 1.31]
Sun 2017 28 996 3 128  14.0% 1.21[0.36, 4.02]
Tyson 2009 2 37 1 13 3.8% 0.69 [0.06, 8.26]
Subtotal (95% Cl) 2966 235 100.0% 0.84[0.53, 1.34]

Total events 350 23
Heterogeneity: Chi? = 0.44, df = 2 (P = 0.80); I?= 0%
Test for overall effect: Z = 0.74 (P = 0.46)

1.4.5 Urethral stricture

Becker 2019 16 1933 0 94 35.2% 1.63[0.10, 27.31] B —
Sun 2017 18 996 1 128 64.8%  2.34[0.31,17.66] —
Subtotal (95% CI) 2929 222 100.0%  2.09 [0.40, 10.81] ‘
Total events 34 1

Heterogeneity: Chi?> = 0.04, df =1 (P = 0.84); I’ = 0%
Test for overall effect: Z=0.88 (P = 0.38)

1.4.11 Bladder neck stricture

Becker 2019 8 1933 1 94 265%  0.39[0.05,3.12] ——
Sun 2017 8 996 3 128 735%  0.34[0.09, 1.29] ——
Subtotal (95% Cl) 2929 222 100.0%  0.35[0.11,1.08] e
Total events 16 4

Heterogeneity: Chi?=0.01, df =1 (P =0.91); I’ = 0%
Test for overall effect: Z=1.83 (P = 0.07)

1.4.7 Rehospitalization

Bishop 2013 2 73 0 52 62%  3.67[0.17,78.08] —
Neuville 2018 2 106 5 50 73.7%  0.17[0.03,0.93] —l—

Tyson 2009 3 37 2 38 20.1%  1.59[0.25,10.10] —_— T
Subtotal (95% CI) 216 140 100.0%  0.67 [0.25, 1.85] P

Total events 7 7

Heterogeneity: Chi? = 4.53, df = 2 (P = 0.10); I = 56%
Test for overall effect: Z=0.77 (P = 0.44)

1.4.8 Reoperation

Becker 2019 42 1933 1 94 17.4% 2.07[0.28, 15.17] e
Sun 2017 26 996 4 128 64.4% 0.83[0.29, 2.42]

Tayeb 2016 11 1555 1 27 18.2% 0.19[0.02, 1.49]

Subtotal (95% Cl) 4484 249 100.0% 0.93 [0.40, 2.17]

Total events 79 6

Heterogeneity: Chi? = 2.96, df = 2 (P = 0.23); I? = 32%
Test for overall effect: Z=0.17 (P = 0.86)
,

\ L )
0.001 0.1 10 1000
Favors Non-antithrombotic ~ Favors Antithrombotic

Fig.2 Evaluation of perioperative complications
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Non-antithrombotic Antithrombotic

Mean Difference

Mean Difference

Study or Subgroup Mean SD  Total Mean SD Total Weight IV, Fixed, 95% CI 1V, Fixed, 95% CI
1.1.1 Operation time

Bishop 2013 112.7 98.8 73 903 324 52 1.0% 22.40 [-1.92, 46.72] >
Neuville 2018 Comparison1 105.8 456 106 101.7 35.3 34 28% 4.10 [-10.60, 18.80] -1
Neuville 2018 Comparison2 105.8 456 106  98.1 34.9 16 1.6% 7.70 [-11.48, 26.88]

Sun 2017 Comparison1 39.8 19.6 41 47 145 72 12.8%  -7.20[-14.07,-0.33] ]

Sun 2017 Comparison2 39.8 19.6 41 569 19.1 56 9.9% -17.10[-24.91,-9.29]

Sun 2017 Comparison3 385 17.9 955 47 145 72 482%  -8.50[-12.04, -4.96] —

Sun 2017 Comparison4 385 17.9 955 56.9 19.1 56 22.9% -18.40[-23.53,-13.27] —s

Tyson 2009 Comparison1 176 69 37 150 62 13 0.4% 26.00[-14.38, 66.38] >
Tyson 2009 Comparison2 176 69 37 169 65 25 0.5% 7.00 [-26.82, 40.82]

Subtotal (95% CI) 2351 396 100.0% -10.31[-12.76, -7.85] L 2
Heterogeneity: Chi? = 32.39, df = 8 (P < 0.0001); I> = 75%

Test for overall effect: Z = 8.23 (P < 0.00001)

1.1.2 Hb Decrease

Neuville 2018 Comparison1 12 12 106 13 9 34  6.8% -1.00 [-4.79, 2.79] "
Neuville 2018 Comparison2 12 12 106 13 10 16 3.4% -1.00 [-6.41, 4.41] /T

Sun 2017 Comparison1 10.2 8.5 41 97 6.2 72 11.2% 0.50 [-2.47, 3.47] T

Sun 2017 Comparison2 10.2 8.5 41 106 73 56  9.4% -0.40 [-3.63, 2.83] -

Sun 2017 Comparison3 9.8 71 955 9.7 6.2 72 43.7% 0.10 [-1.40, 1.60]

Sun 2017 Comparison4 9.8 71 955 106 7.3 56 25.5% -0.80 [-2.76, 1.16] -
Subtotal (95% CI) 2204 306 100.0% -0.24 [-1.24, 0.75] ¢4
Heterogeneity: Chi? = 0.99, df =5 (P = 0.96); I = 0%

Test for overall effect: Z = 0.48 (P = 0.63)

1.1.3 Hospital stay

Neuville 2018 Comparison1 2 1.1 106 2.1 1.3 34 32% -0.10 [-0.58, 0.38]

Neuville 2018 Comparison2 2 1.1 106 44 49 16  0.1% -2.40 [-4.81, 0.01] ]

Sun 2017 Comparison1 1.4 0.8 41 1.3 07 72 8.8% 0.10 [-0.19, 0.39]

Sun 2017 Comparison2 14 0.8 41 13 06 56 8.9% 0.10 [-0.19, 0.39]

Sun 2017 Comparison3 1.3 0.8 955 13 07 72 26.4% 0.00[-0.17, 0.17]

Sun 2017 Comparison4 1.3 0.8 955 1.3 06 56 27.8% 0.00 [-0.17, 0.17]

Tyson 2009 Comparison1 1.1 0.5 37 12 06 183 57% -0.10 [-0.46, 0.26]

Tyson 2009 Comparison2 1.1 0.5 37 1.1 03 25 19.0% 0.00 [-0.20, 0.20]

Subtotal (95% Cl) 2278 344 100.0% 0.01 [-0.08, 0.09]

Heterogeneity: Chi? = 5.15, df =7 (P = 0.64); I? = 0%
Test for overall effect: Z = 0.13 (P = 0.90)

Fig. 3 Evaluation of continuous perioperative parameters

HoLEP was similar between the two groups, given that the
antithrombotic group had a higher risk of bleeding, and
another three selected trials supported this conclusion [16,
17, 24].

Published evidence has showed that the operation time
was similar between the group with and without antithrom-
botic therapy during PVP [27]. However, the pooled out-
comes in our study indicated that patients on antithrombotic
therapy needed longer operation time, for which a reason-
able explanation was that a quite small number of antithrom-
botic patients in the PVP series required blood transfusion
(1/616) and the blood transfusion rate was similar between
the groups with and without antithrombotic treatment (1/616
versus 0/1245), while antithrombotic patients had a much
higher rate of blood transfusion rate (21/522 vs 37/5006)
in the present HOLEP series. Notably, considerable inter-
study heterogeneity was observed for the analysis of opera-
tion time. Sensitivity analysis was conducted and we found
heterogeneity disappeared (I*=0) after Sun’s study was
excluded. Actually, it’s worth mentioning that, out of the
seven trials presenting data of operation time—three were
not available for quantitative analysis [16, 17, 24], only

@ Springer

20 10 0 10 20
Favors Non-antithrombotic ~ Favors Antithrombotic

Sun declared that the antithrombotic group required longer
operation time, while other studies found no significant dif-
ference [20]. Consequently, the authors thought it’s hard to
draw a conclusion regarding the comparison of operation
time between the antithrombotic and non-antithrombotic
groups. More trials are needed and it would be helpful for
researchers to present relevant data in a uniform standard for
the convenience of further analysis.

Catheterization time was another important parameter to
evaluate new transurethral techniques for BPH. Michielsen
has reported that the average catheterization time for monop-
olar and bipolar TURP was 1.77 days and 1.79 days [28].
Only one of the selected studies reported mean catheteriza-
tion time, which was 1.9, 2.2 and 2.6 days for anticoagu-
lation, antiplatelet and non-antithrombotic groups, respec-
tively [19]. Tyson also claimed no significant difference was
found. Three other included trials confirmed the similarity
of catheterization time between the two groups with and
without antithrombotic therapy by presenting median val-
ues. Nevertheless, Boeri and his colleagues declared the
antithrombotic group had slightly longer postoperative cath-
eterization (P=0.01) [16]. Interestingly, the meta-analysis
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A Anticoagulation vs Non-Anticoagulation

Non-Anticoagulation  Anticoagulation Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.5.1 Blood transfusion
Becker 2019 4 1933 1 94 21.3% 0.19[0.02, 1.74] I
Elzayat 2016 1 33 7 48 61.9% 0.18 [0.02, 1.56] ——
Neuville 2018 Comparison1 1 106 1 34 16.8% 0.31[0.02, 5.16] L
Tyson 2009 Comparison1 0 37 0 13 Not estimable
Subtotal (95% Cl) 2109 189 100.0%  0.21[0.05, 0.87] —~al—
Total events 6 9

Heterogeneity: Chi? = 0.10, df =2 (P = 0.95); I? = 0%
Test for overall effect: Z=2.15 (P = 0.03)

1.5.2 Stress incontinence

Becker 2019 20 1933 0 94 19.7%  2.02[0.12, 33.73] —_—
Tyson 2009 Comparison1 5 37 3 13 80.3%  0.52[0.11,257] —l—

Subtotal (95% CI) 1970 107 100.0%  0.82[0.22, 2.99] -~

Total events 25 3

Heterogeneity: Chi? = 0.71, df = 1 (P = 0.40); I? = 0%
Test for overall effect: Z = 0.30 (P = 0.76)

1.5.3 Urinary tract infection

Becker 2019 320 1933 19 94 95.6% 0.78[0.47, 1.31]
Tyson 2009 Comparison1 2 37 1 13 4.4% 0.69 [0.06, 8.26]
Subtotal (95% Cl) 1970 107 100.0% 0.78 [0.47, 1.29]
Total events 322 20

Heterogeneity: Chi? = 0.01, df = 1 (P = 0.92); I? = 0%
Test for overall effect: Z = 0.97 (P = 0.33)

1.5.4 Rehospitalization

Neuville 2018 Comparison1 2 106 3 34 87.0%  0.20[0.03,1.24] ——
Tyson 2009 Comparison1 3 37 0 13 13.0% 2.74[0.13, 56.65]

Subtotal (95% Cl) 143 47 100.0%  0.53[0.13, 2.07] i
Total events 5 3

Heterogeneity: Chi? = 2.23, df = 1 (P = 0.14); I = 55%
Test for overall effect: Z = 0.92 (P = 0.36)

0.001 0.1 1 10 1000
FavorsNon-Anticoagulation  Favors Anticoagulation

B Antiplatelet vs Non-Antiplatelet

Non-Antiplatelet  Antiplatelet 0Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.6.1 Blood transfusion
Neuville 2018 Comparison2 1 106 3 16 85.4% 0.04 [0.00, 0.43] —.—
Sun 2017 1 996 0 128 14.6% 0.39[0.02, 9.56] -
Tyson 2009 Comparison2 0 37 0 37 Not estimable
Subtotal (95% CI) 1139 181 100.0% 0.09 [0.02, 0.48] —~al—
Total events 2 3

Heterogeneity: Chi* = 1.22, df =1 (P = 0.27); I?=18%
Test for overall effect: Z = 2.84 (P = 0.005)

1.6.2 Stress incontinence

Sun 2017 70 996 11 128 74.5% 0.80 [0.41, 1.56]
Tyson 2009 Comparison2 5 37 6 25 255% 0.49[0.13, 1.84]
Subtotal (95% CI) 1033 153 100.0% 0.73 [0.40, 1.30]
Total events 75 17

Heterogeneity: Chi? = 0.42, df = 1 (P = 0.52); I> = 0%
Test for overall effect: Z = 1.08 (P = 0.28)

1.6.3 Urinary tract infection

Sun 2017 28 996 3 128 785% 1.21[0.36, 4.02]
Tyson 2009 Comparison2 3 25 2 37 21.5%  2.39[0.37,15.44]
Subtotal (95% CI) 1021 165 100.0% 1.46 [0.52, 4.10]

Total events 31 5
Heterogeneity: Chi? = 0.36, df = 1 (P = 0.55); I> = 0%
Test for overall effect: Z=0.72 (P = 0.47)

1.6.4 Rehospitalization

Neuville 2018 Comparison2 2 106 2 16 60.9% 0.13[0.02, 1.03] ——

Tyson 2009 Comparison2 3 37 2 25 39.1% 1.01[0.16, 6.56] T
Subtotal (95% CI) 143 41 100.0% 0.48 [0.12, 1.85]

Total events 5 4

Heterogeneity: Chi? = 2.11, df = 1 (P = 0.15); 1> = 53%
Test for overall effect: Z = 1.07 (P = 0.29)

0.001 0.1 10 1000
Favors Non-Antiplatelet Favors Antiplatelet

Fig.4 Subgroup analysis of perioperative complications
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Non-Anticoagulation Anticoagulation

Mean Difference Mean Difference

Study or Subgroup Mean SD  Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
1.2.1 Operation time
Neuville 2018 Comparison1 105.8 45.6 106 101.7 35.3 34 88.3% 4.10[-10.60, 18.80]
Tyson 2009 Comparison1 176 69 37 150 62 13 11.7% 26.00 [-14.38, 66.38]
Subtotal (95% ClI) 143 47 100.0%  6.66 [-7.15, 20.48]
Heterogeneity: Chi? = 1.00, df =1 (P = 0.32); I?= 0%
Test for overall effect: Z=0.95 (P = 0.34)
1.2.2 Hospital stay
Neuville 2018 Comparison1 2 1.1 106 21 1.3 34 36.0% -0.10 [-0.58, 0.38] ;
Tyson 2009 Comparison1 1.1 0.5 37 1.2 0.6 13 64.0% -0.10 [-0.46, 0.26]
Subtotal (95% Cl) 143 47 100.0%  -0.10[-0.39, 0.19]
Heterogeneity: Chi? = 0.00, df =1 (P = 1.00); I = 0%
Test for overall effect: Z = 0.67 (P = 0.50)
-100 -50 0 50 100

B Ant|p|ate|et VS Non_Antip|ate|et Favors NonAnticoagulation Favors Anticoagulation

Non-Antiplatelet Antiplatelet Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
1.2.1 Operation time
Neuville 2018 105.8 456 106 98.1 34.9 16 1.7% 7.70 [-11.48, 26.88] I
Sun 2017 Comparison1 39.8 19.6 M 47 145 72 13.3% -7.20 [-14.07, -0.33] -
Sun 2017 Comparison2 39.8 19.6 41 56.9 19.1 56  10.3% -17.10[-24.91,-9.29] -
Sun 2017 Comparison3 385 179 955 47 145 72 50.2% -8.50 [-12.04, -4.96] -+
Sun 2017 Comparison4 385 179 955 56.9 19.1 56 23.9% -18.40[-23.53,-13.27] —
Tyson 2009 176 69 37 169 65 25 0.5% 7.00 [-26.82, 40.82]
Subtotal (95% Cl) 2135 297 100.0% -11.22[-13.72, -8.71] L 2
Heterogeneity: Chi? = 18.14, df =5 (P = 0.003); I = 72%
Test for overall effect: Z = 8.77 (P < 0.00001)
1.3.2 Hb decrease
Neuville 2018 Comparison2 12 12 106 13 10 16 3.6% -1.00 [-6.41, 4.41] /T
Sun 2017 Comparison1 10.2 8.5 41 9.7 6.2 72 12.0% 0.50 [-2.47, 3.47] T
Sun 2017 Comparison2 10.2 8.5 41 106 73 56  10.1% -0.40 [-3.63, 2.83] B
Sun 2017 Comparison3 9.8 71 955 9.7 6.2 72 46.9% 0.10 [-1.40, 1.60] L
Sun 2017 Comparison4 9.8 71 955 106 7.3 56 27.4% -0.80 [-2.76, 1.16] -
Subtotal (95% Cl) 2098 272 100.0% -0.19 [-1.22, 0.84] [
Heterogeneity: Chi? = 0.82, df =4 (P = 0.94); 1= 0%
Test for overall effect: Z=0.36 (P = 0.72)
1.2.3 Hospital stay
Neuville 2018 Comparison2 2 1.1 106 44 49 16  0.1% -2.40 [-4.81, 0.01] ]
Sun 2017 Comparison1 1.4 0.8 41 13 07 72 9.7% 0.10 [-0.19, 0.39]
Sun 2017 Comparison2 14 0.8 41 1.3 06 56  9.8% 0.10 [-0.19, 0.39]
Sun 2017 Comparison3 1.3 0.8 955 1.3 07 72 29.0% 0.00 [-0.17,0.17] L
Sun 2017 Comparison4 1.3 0.8 955 1.3 06 56 30.5% 0.00 [-0.17, 0.17] L
Tyson 2009 Comparison2 1.1 0.5 37 1.1 03 25 20.9% 0.00 [-0.20, 0.20]
Subtotal (95% Cl) 2135 297 100.0% 0.02 [-0.08, 0.11]
Heterogeneity: Chi? = 4.59, df =5 (P = 0.47); 1= 0%
Test for overall effect: Z=0.34 (P = 0.73)

-50 25 0 25 50

Fig.5 Subgroup analysis of continuous perioperative parameters

of PVP also showed the antithrombotic group experienced
longer catheterization time [27].

Functional outcomes and life quality after surgery have
drawn increasing attention. One of the advantages of HoLEP
over TURP and OP was the improved functional outcomes
[9]. Although several studies have declared similar postop-
erative International Prostatic Symptom Score (IPSS), maxi-
mum urine flow rate (Qmax) and postvoid residual (PVR)
between the antithrombotic and non-antithrombotic group
[16-18], these data were either not enough or not available

@ Springer
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for quantitative analysis. Moreover, the follow-up dura-
tion of those reported functional outcomes was disparate,
which made the analysis even more difficult and implied
the demands of more future trials focusing on the impact of
antithrombotic therapy on functional outcomes as well as a
uniform reporting standard.

To our knowledge, the current meta-analysis was the first
to demonstrate the impact of antithrombotic therapy among
patients undergoing HoLEP. By systematically searching
and including all relevant comparative trials, we hoped that
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the consensus on this topic could be reached. Another advan-
tage of our study was the performance of subgroup analysis
based on the type of antithrombotic drugs, and the consistent
outcomes of subgroup analysis made our conclusion more
solid. Nonetheless, limitations should be mentioned before
interpreting the current study. First, given no randomized
controlled trials on this topic have been conducted, all the
studies included were designed as retrospective. Second, as
mentioned before, analysis of functional outcomes was lack-
ing. Third, follow-up duration varied among studies and bias
could be potentially caused. Last, inter-study heterogeneity
was considerable in some analyses, even although we have
performed a sensitivity analysis to rule out the source of
heterogeneity.

Conclusion

The current study revealed that continuous intake of
antithrombotic drugs during HoLEP could increase the risk
of bleeding complication and blood transfusion, which was
consistent with the outcomes from both the anticoagulation
and antiplatelet subgroups. Moreover, higher rate of blad-
der tamponade and acute urine retention were also observed
in the antithrombotic group. It’s also implied that future
researches should report outcomes in a uniform standard and
more trials focused on functional outcomes are warranted.
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