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1 | INTRODUCTION

| Yue Qi MD, PhD*?

Abstract

Adrenal vein sampling (AVS) is recommended to be the gold standard for patients with
unilateral subtypes of primary aldosteronism to clinical diagnosis and surgery therapy.
However, it is uncertain whether AVS is better for prognosis than computed tomogra-
phy (CT), which is the most widely used. Pubmed, Embase, and Cochrane Library were
searched for articles with no start date restriction. The last search was conducted on
Jun 15, 2021. Eligible studies compared the distinct subtypes of primary aldosteronism
by AVS with CT (as a control group) and reported the prognosis at follow-up. Evaluation
of cohort studies referred to Newcastle - Ottawa Quality Assessment Scale, and ran-
domized controlled trials referred to Updated Cochrane Collaboration tool. A random-
effect model or fixed-effect model was chosen according to the heterogeneity test.
All processes were performed following the PRISMA 2020 statement. Eleven studies
were identified, including 1325 patients based on AVS and 907 patients based on CT.
Compared with patients guided by CT, patients who underwent AVS had an increased
possibility of complete biochemical success (odds ratio [OR] 2.78, 95% Cl 1.88-4.12)
and a decreased chance of absent biochemical success (OR 0.23, 95% C1 0.13-0.40) at
follow-up. Nevertheless, the rate of complete clinical success (OR 1.09, 95% Cl 0.89-
1.35) and absent clinical success (OR 0.96, 95% Cl 0.68-1.33) had no significant dif-
ference. Therefore, distinguishing subtypes by AVS for early treatment may be crucial

since it can promote biochemical improvement.
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teronism suffer more severe damage of cardio-cerebrovascular and

renal vessel,>¢ leading to a higher risk of coronary artery disease,

Primary aldosteronism is one of the most important secondary
hypertension causes, approximately consisting of 3.2-12.7% general
hypertensive patients® and 3.0-13.8% normotension population.2*

Compared with essential hypertension, patients with primary aldos-

stroke, atrial fibrillation, heart failure, and kidney disease, due to the
direct effect of aldosterone on the cardiovascular system, including
arterial wall inflammation, remodeling, and fibrosis.” A growing

body of evidence implies that accurate diagnosis and treatment can

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, provided

the original work is properly cited.

© 2022 The Authors. The Journal of Clinical Hypertension published by Wiley Periodicals LLC

106 wileyonlinelibrary.com/journal/jch

J Clin Hypertens. 2022;24:106-115.


https://orcid.org/0000-0002-6709-7041
mailto:qiyue_bjcn@163.com
http://creativecommons.org/licenses/by/4.0/
https://wileyonlinelibrary.com/journal/jch

YAN ET AL.

WILEY 1%

reverse target organ damage.® To choose optimal clinical management,
correctly dividing primary aldosteronism into unilateral or bilateral
subtypes is the key factor.” Surgery is indicated for unilateral sub-
types, and lifelong use of mineralocorticoid antagonists is suitable
for patients with bilateral subtypes.” There are two main methods
to distinguish the subtypes of primary aldosteronism, adrenal vein
sampling (AVS) and computed tomography (CT).

CT is widely used to distinguish unilateral from bilateral primary
aldosteronism in clinical practice, yet it can be misleading. A system-
atic review asserted that 14.6% of patients are diagnosed as unilat-
eral by CT while AVS diagnose as bilateral.’® The adenoma showed by
CT on the contrary side occupies 3.9%, which will lead to the wrong
removal of the contralateral adrenal.’® AVS is an invasive way to detect
both adrenal glands’ secretory function,'* which is considered the
gold standard for determining the laterality of primary aldosteronism.
Endocrine Society guidelines recommend that patients with primary
aldosteronism should undergo AVS unless meeting the following con-
ditions at the same time: age < 35 years old, spontaneous hypokalemia,
significantly increased aldosterone concentration, and imaging show-
ing adrenal cortical adenomas.” However, some current evidence has
cast uncertainty of the benefits after adrenalectomy by AVS.}2 In
2016, a randomized diagnostic trial in 92 patients (46 used CT and
46 used AVS) found no significant difference in blood pressure control
and biochemical improvement at 1-year follow-up.'® But recently, two
international multicenter cohort studies showed patients after AVS
classification!* could obtain a better prognosis, reflected in a higher
rate of cure of hypertension and a decreased likelihood of achieving
complete biochemical success.!® Therefore, the results of the progno-
sis of adrenalectomy guided by CT versus AVS in patients with primary
aldosteronism are highly heterogeneous. All single-center studies have
fewer than 50 patients in at least one group.

Given the high morbidity of primary aldosteronism and the life-long
severe consequences caused by the wrong resection, it is necessary to
conduct a systematic review and meta-analysis including all published
cohort studies and randomized controlled trials to explore clinical and
biochemical benefits after adrenalectomy among patients with unilat-
eral primary aldosteronism classified under CT and AVS guidance.

2 | METHODS

2.1 | Identification and selection criteria
Pubmed, Embase, and Cochrane Library were searched for rele-
vant articles using terms associated with primary aldosteronism and

» o«

adrenalectomy (eg, “hyperaldosteronism” “primary aldosteronism” or
“Conn syndrome”, and the following terms: “surgery” or “adrenalec-
tomy”) from inception to January 21, 2021. A traceability search on the
references of reviews and related documents of each included study
was conducted. The last search was conducted on June 15, 2021, and
a new study was discovered, but it was a duplicate report, so no new
studies were included.’® The author YY. and HW.S. conducted the
searches independently. If there is any inconsistency, Y.Q. was respon-

sible for the resolution.

A study was eligible for inclusion if (1) patients diagnosed as pri-
mary aldosteronism. The diagnostic criteria for primary aldosteronism
were described in detail in Tables S1; (2) unilateral adrenalectomy
was recognized by CT or AVS; and (3) reported results of biochemi-
cal or clinical outcome at follow-up. A study was excluded if (1) dis-
tinguish the subtypes of primary aldosteronism by PET/CT; (2) unre-
ported data on sample size or standard deviation; and (3) duplicated
reports.

2.2 | Data extraction and quality assessment

Two unmasked independent reviewers (Y.Y. and HW.S.) extracted
the study data and assessed the bias risk. Data extraction includ-
ing the following six aspects: article information (authors, year of
publication, and country); study information (study type, years of
data, sample size, and whether selective grouping); baseline fea-
tures (number of antihypertensive drugs, duration of hypertension);
duration of follow-up; the diagnostic and classification criteria of
primary aldosteronism (CT parameters, AVS operation details, cut-
off values); the definition of clinical and biochemical success (Table
S5). Evaluation of cohort studies referred to Newcastle - Ottawa
Quality Assessment Scale.” The Updated Cochrane Collaboration
tool was used to assess the eligible randomized controlled trial’s
methodological quality (Table $2).18 Any disagreements in abstracted
data and assessment quality were adjudicated by a third reviewer

(Y.Q).

2.3 | Outcomes

The outcomes for the analysis included the rate of complete, partial,
or absent success of clinical and biochemical indicators, as well as the
value of clinical and biochemical indicators. Clinical indicators during
follow-up included blood pressure, the number of antihypertensive
drugs. Biochemical indicators included serum potassium, plasma aldos-
terone concentration, plasma renin activity, and aldosterone-to-renin
ratio.

Williams and coworkers used the Delphi method to establish
the Primary Aldosteronism Surgical Outcome (PASO) international
consensus.'? According to PASO, complete clinical success is normal
blood pressure lacking antihypertensive medication. Absent clinical
success suggests unchanged or increased blood pressure with either
the same or increasing amount in antihypertensive medicines. Com-
plete biochemical success indicates a correction of hypokalemia, firstly.
And the other condition, normalization of the aldosterone-to-renin
ratio, could be replaced, in patients with a raised aldosterone-to-renin
ratio post-surgery, by suppressed aldosterone secretion in a confirma-
tory test. Absent biochemical success refers to persistent hypokalemia
or persistent increased aldosterone-to-renin ratio, or both, as well as
failure to suppress aldosterone secretion in the post-surgery confirma-
tory test. Besides, partial success lies between complete and absent.
The definitions of clinical and biochemical success in this study were

summarized in Table S3.
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2.4 | Data analysis and synthesis

Categorical variables are reported as n/N (%). Continuous variables
were expressed as mean (SD) or median (IQR). For the data that
cannot be directly included in the meta-analysis, data conversion
was carried out according to Luo and coworkers?® and Wan and
coworkers.2! Mantel-Haenszel method for categorical variables and
Inverse-Variance method for continuous variables calculated the odds
ratio with 95% confidence interval (95% CIl). Heterogeneity was
assessed. When |12 > 75%, a random-effect model was applied; other-
wise, a fixed-effect model was used. Subgroup analysis was conducted
according to whether AVS is performed with guidance by CT results,
and the detailed criteria were shown in Table S4. Sensitivity analysis
was conducted using arandom-effect model, excluding the studies with
the largest sample size, high-risk bias studies, and the randomized con-
trolled trial. Funnel plots were used to check for research publication
bias.

The systematic review and meta-analysis was performed follow-
ing the PRISMA 2020 statement.?? All analyses did with Revman 5.3.
p < 0.05 was considered statistically different, based on the two-tailed
test.

2.5 | Role of the funding source

The funder of the study had no role in study design, data collection, data
analysis, data interpretation, or writing of the report. The correspond-
ing author Y.Q. had full access to all the data in the study and had final
responsibility for the decision to submit for publication.

3 | RESULTS

3.1 | Study characteristics

Eleven studies!3-1523-30

were included in the analysis (detailed lit-
erature search described in Figure 1), including 1325 primary aldos-
teronism patients who underwent adrenalectomy guided by AVS and
907 patients guided by CT. Characteristics of the studies meeting the
criteria and included in the final meta-analysis were in Tables 1 and
S5. There were one randomized controlled trial and ten cohort stud-
ies. Two cohort studies were at high risk of bias, and others were low
or moderate risks (Table S2). Six of the seven items in the Updated
Cochrane Collaboration tool for the randomized controlled trial were

low risks, so the overall evaluation was low.

3.2 | Clinical outcomes

The rate of clinical success was shown in Table 2. The complete clinical
success rate was 38.9% by CT-guided and 38.4% by AVS-guided based
on ten studies. The partial clinical success rate was 47.8% and 50.2%

summarized eight studies. In nine studies, the absent clinical rate was
11.0% and 9.6%. Patients guided by AVS had lower systolic blood pres-
sure (-2.33, 95% Cl -3.88 to -0.77; Figure S1), while other clinical out-
comes were no significant difference. The rate of complete clinical suc-
cess (OR 1.09, 95% C1 0.89-1.35; Figure 2), partial clinical success (OR
0.94, 95% Cl 0.76-1.16; Figure S2), absent clinical success (OR 0.96,
95% Cl1 0.68-1.33) had no benefits from AVS. Diastolic blood pressure
(-0.78,95% Cl -1.74 t0 0.18) and the number of antihypertensive drugs
(0.10, -0.10 to 0.29) also had no significant difference. However, in the
selective subgroup, AVS can reduce the rate of absent clinical success
(OR 0.37, 95% Cl 0.15-0.95). There was no significant difference in

complete clinical success in each subgroup.

3.3 | Biochemical outcomes

The complete biochemical success rate was 79.4% by CT-guided
and 91.2% by AVS-guided, the partial biochemical success rate was
9.68% and 6.67%, and the absent biochemical success rate was 9.59%
and 1.93% (Table 2). Before adrenalectomy, patients who under-
went AVS showed an increased possibility of complete biochemi-
cal success (OR 2.78, 95% Cl 1.88-4.12; Figure 3) when analyzing
five reports with 1010 patients. Similarly, AVS-guided patients had
a decreased likelihood of absent biochemical success after gathered
eight reports with 1339 patients (OR 0.23, 95% Cl 0.13-0.40; Fig-
ure 4), especially in the unselective subgroup. Patients guided by AVS
got a lower plasma aldosterone concentration summarized from four
studies(-0.91, 95% CI -1.75 to -0.07). However, the AVS-guided did
not affect the partial biochemical success (OR 0.63, 95% CI 0.38-
1.05, Figure S2) and serum potassium (-0.04, 95% Cl -0.34 to 0.25,
Figure S1).

Only one study reported the aldosterone-renin ratio at follow-
up and found that patients guided by AVS had a significantly lower
ratio compared with patients guided by CT. Among three studies that
reported the plasma renin activity, one large-sample study reported
AVS-guided patients had higher activity than CT-guided patients, while
the other two small-sample studies found no difference (Table Sé).

3.4 | Sensitivity analyses
Sensitivity analysis was conducted using a random-effects model for
clinical and biochemical success rates, and there were no statistical
changes in the six indicators (Figure S3). After excluding the study with
the largest sample size, a higher rate of complete biochemical success
(OR 1.74, 95% CI1 0.85-3.53) was found in 112 patients guided by AVS
than 139 patients with CT-guided, despite borderline significance. Fur-
ther excluding the randomized controlled trial by Dekkers and cowork-
ers, the AVS-guided group still had a significant advantage (OR 2.91,
95% Cl 1.91-4.41).

Meanwhile, after excluding the largest sample study, high-risk

bias studies, or the randomized controlled trial, there was still a
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Records identified through
database searching
(n=4413) Additional records identified
pubmed:1596, embase:2761, through other sources
Cochrane:56 (n=0)
v
Records after duplicates removed
(n =3255)
v
Records screened
(n=3255)
-~ Records excluded
v (n=3207)
Full-text articles assessed
for eligibility
(n=48) Full-text articles excluded
> (n=37)
A n =9 conference abstract,
Studies included in n =1 case report,
qualitative synthesis n=4review,
(n=11) n=1comment,
n = 12 without
v appropriate control group,
n = 8 did not report
Studies included in outcomes of interest
guantitative synthesis n =2 PET/CT
(meta-analysis)
(n=11)
FIGURE 1 Flowchart of literature search and study selection. The diagram summarizes search results from inception to January 21, 2021. The

search was updated on June 15, 2021. Pubmed new found 47 records, Embase 75 records, and Cochrane library 1 records. All 123 records were
screened for eligibility, but no new studies meeting the inclusion criteria were identified

significantly lower rate of absent biochemical success in patients
with AVS than those with CT guidance (OR 0.43, 95% Cl 0.19-
0.99; OR 0.19, 95% Cl 0.10-0.34; OR 0.22, 95% CI 0.13-0.39)
(Figure S3).

3.5 | Reporting biases
No obvious bias was found for the four main indicators: complete clini-
cal success, absent clinical success, complete biochemical success, and

absent biochemical success (Figure S4).

4 | DISCUSSION

Discordant findings exist of an effect between the CT scanner and
AVS on both biochemical and clinical cure after adrenalectomy for
primary aldosteronism. A systematic review of the literature provided
insight into this process. This study was based on 11 studies with
1325 primary aldosteronism patients who underwent adrenalectomy
guided by AVS and 907 patients guided by CT scanner, and confirmed
for the first time in a large meta-analysis that AVS improves the
biochemical aspect of the syndrome but does not predict improvement

in the clinical picture after surgery, which contributes to resolving
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TABLE 2 Theclinical and biochemical success rate based on CT or
AVS

CT AVS

Clinical success

Complete 38.9% 38.4%

Partial 47.8% 50.2%

Absent 11.0% 9.60%
Biochemical success

Complete 79.4% 91.2%

Partial 9.68% 6.67%

Absent 9.59% 1.93%

The sum of the success rates was not equal to 100% because some studies
did not report all the success rates, or the data provided by them were not
suitable for classification.

inconsistent findings of clinical studies by providing higher-level evi-
dence. The other unique contribution is providing CT-guided remission
rates for adrenalectomy in a large sample from this systematic review
and meta-analysis. Based on an international consensus on outcome
measures, only studies guided by AVS have been published so far. This
systematic review and meta-analysis obtained similar remission rates
to those guided by AVS in PASO study, which indirectly demonstrates
the reliability of the CT-guided clinical remission rate.

AVS can directly detect the bilateral adrenal glands’ function and
is defined as the gold standard by the guidelines. Therefore, if treat-
ment is given based on the correct diagnosis, better benefits should be
obtained. Our results also suggest that it has a clear benefit for bio-
chemistry, but we did not find its clinical benefit. There are two aspects
of possible reasons.

On the one hand, the technique and interpretation criteria of AVS
are challenging.®! The absence of ACTH stimulation will increase intu-
bation failure,32 and using ACTH stimulation will increase the misdi-
agnosis rate of AVS.33 Different judgment standards about selectivity
index and lateralization index will also affect AVS results.3* Besides,
for some patients with severe or refractory hypertension, AVS may be
performed without withdrawn drug interference, thereby reducing the
accuracy of diagnosis.3> Moreover, even if AVS diagnosed patients with
unilateral hypersecretion, its internal differences can also affect the
outcome of the operation. For example, if AVS shows suppression of the
contralateral adrenal gland secretion, there will be a higher possibil-
ity of cure of the hypertension3¢ and develop to hyperkalemia®” after
unilateral adrenalectomy. An adrenal nodule on preoperative imaging
referred to improved blood pressure control and preserved renal func-
tion after adrenalectomy guided by AVS.38

On the other hand, the control of blood pressure is affected by
many factors, so the corresponding benefit may not be seen. Com-
plete biochemical success demonstrates a correct diagnosis of uni-
lateral primary aldosteronism and total resection of the pathological
adrenal gland.? Although high BMI can increase plasma aldosterone
levels because of the positive feedback relationship between the secre-

tion of adipokines leptin and aldosterone,®? the biochemical result
may still be the best indicator to show the value of AVS. The lack of
clinical remission may attribute to not only inappropriate distinguish
but also a complication with essential hypertension or chronic kidney
disease or subclinical hypercortisolism,*° long duration of hyperten-
sion, as well as male sex, elderly patients, KCNJ5 mutation carriers,*!
etc. Proye and coworkers reported that the prevalence of hyperten-
sion was almost the same in postoperative patients as the prevalence
of essential hypertension in a random population of the same age.*?
Moreover, the PASO study also reported that the median time for the
duration of hypertension was 5 years in patients with complete clinical
success after surgery, while 10 years in those with partial or absent clin-
ical success.'? Nevertheless, regardless of whether blood pressure and
antihypertension drugs improvement, correction of excessive aldos-
terone and increasing renin concentration themselves reduced risk for
cardiovascular events, mortality,*® and renal damage,** by inhibiting
mineralocorticoid receptor activation. Current studies also suggested
that partial or total adrenalectomy may have a different impact on the
prognosis of primary aldosteronism.*>*¢ Among included studies, only
two studies have reported whether unilateral adrenalectomy was par-

tial or complete®315

and one patient of partial adrenalectomy was per-
formed at the patient’s request,'® therefore needing further studies to
explore the impact of surgical procedure on the prognosis of primary
aldosteronism.

As an imaging examination method, CT is difficult to find microade-
nomas owing to slice thickness and resolution limitation, leading to
missing patients who could benefit from surgery. The difference in the
left and right adrenal glands’ physiological volume*” may result in inac-
curate interpretation. Meanwhile, the largest adenoma on CT is not
always the primary source of aldosterone overdose, and sometimes
aldosterone is not produced at all.*34? Some studies have reported
larger adrenal tumors or a higher proportion of patients with unilateral
adrenal abnormalities in CT-guided than AVS-guided patients at
baseline, which may make CT-guided patients more likely to achieve
clinical success, suggesting that more clinical trials are needed to
confirm the findings of this meta-analysis. Nonetheless, the existence
of CT is indispensable. It can identify aldosterone carcinoma®®
and guide adrenal vein intubation’s success by clarifying the
anatomy.’

Compared with remission rates obtained in the PASO study, patients
guided by AVS had little difference in all success rates except that the
proportion of absent clinical success in the PASO study was 15.9%,17
but only 9.6% in this systematic review. Possible reasons accounting
for this difference. On the one hand, there were different understand-
ings about 0.5 defined daily dose related to definition of absent clini-

19 one was a 50% change,>!

cal success provided by PASO consensus,
the other was absolute value of >0.5.52 On the other hand, most of the
included studies did not report the definition of changes in blood pres-
sure and medications, which may lead to underestimation of absent
clinical success.

There were some limitations of this study. Firstly, our study lacked

hard endpoints, such as the incidence of cardiovascular events and
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AVS CT Odds Ratio Odds Ratio
Study or Subgroup __Events Total Events Total Weight M-H,. Fixed. 95% CI M-H, Fixed, 95% CI
1.1.1 Unselective subgroup
Dekkers 2016 10 46 4 46 1.8% 2.92[0.84, 10.10]
Ma 2020 12 28 55 120 7.0% 0.89[0.39, 2.03] -1
Nwariaku 2006 4 25 2 7 1.5% 0.48[0.07, 3.37] I
Rossi 2019 197 492 46 151 24.9% 1.52[1.03, 2.25] il
Thiesmeyer 2020 19 45 34 80 8.3% 0.99[0.47, 2.07] T
Williams 2018 196 526 90 233 46.1% 0.94 [0.69, 1.30] 1
Subtotal (95% CI) 1162 637 89.8% 1.14[0.91, 1.41]
Total events 438 231
Heterogeneity: Chi? = 6.94, df =5 (P = 0.23); I = 28%
Test for overall effect: Z=1.15 (P = 0.25)
1.1.2 Selective subgroup
Pirvu 2014 5 9 19 53 1.4% 2.24[0.54,9.34] T
Tan 2006 4 10 18 42 2.4% 0.89[0.22, 3.62] - T
Yeung 2020 5 26 4 6 3.1% 0.12[0.02, 0.84] -
Zarnegar 2007 23 29 27 30 3.2% 0.431[0.10, 1.90] - 1
Subtotal (95% CI) 74 131 10.2% 0.70 [0.34, 1.45] g
Total events 37 68
Heterogeneity: Chi? = 6.22, df = 3 (P = 0.10); I = 52%
Test for overall effect: Z=0.96 (P = 0.34)
Total (95% Cl) 1236 768 100.0% 1.09 [0.89, 1.35] ’
Total events 475 299
Heterogeneity: Chiz = 14.52, df = 9 (P = 0.11); 12 = 38% ’0 001 0’1 J 1’0 1000’
Test for overall effect: Z=0.83 (P = 0.41) ' ' CT AVS
Test for subgroup differences: Chi? = 1.55, df =1 (P = 0.21), I = 35.6%
FIGURE 2 Complete clinical success rate with CT versus AVS guided
AVS CT Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed. 95% CI M-H, Fixed, 95% ClI
Dekkers 2016 41 46 37 46 13.7% 1.99 [0.61, 6.49] -
Tan 2006 7 8 28 33 47% 1.25[0.13, 12.48]
Thiesmeyer 2020 27 32 41 54 16.3% 1.71[0.55, 5.35] N
Williams 2018 491 526 188 235 59.0% 3.51[2.19, 5.60] .
Yeung 2020 16 26 3 6 6.4% 1.60 [0.27, 9.53] -
Total (95% CI) 638 374 100.0% 2.78 [1.88, 4.12] <&
Total events 582 297 . . . .
Heterogeneity: Chi? = 2.77, df =4 (P = 0.60); I? = 0% ! ' J !
Test for overall effect: Z = 5.09 (P < 0.00001) 0.01 01 CT1 AVS 10 100

FIGURE 3 Complete biochemical success rate with CT versus AVS guided

mortality. In the present meta-analysis, AVS was beneficial to biochem-
ical success compared with CT, but there was no apparent advantage to
clinical success. Therefore, further research of the evaluation of hard
endpoints is needed. Besides, only one randomized controlled trial was
included. After excluding the randomized controlled trial, there was no
effect on the overall results, but more randomized controlled trials are
still needed to provide stronger evidence.

In conclusions, AVS classification can promote the postoperative

biochemical improvement of patients with primary aldosteronism, but

it has not been proved beneficial to the advancement of clinical con-
ditions, suggesting the necessity to focus not only on clinical out-
comes but also biochemical outcomes when evaluating the prognosis
of adrenalectomy in patients with primary aldosteronism. Meanwhile,
this study will be meaningful for the popularity of AVS in the future.
To obtain a more reliable conclusion in the future, researchers need
a stricter diagnosis and treatment process for the primary aldostero-
nism, standard AVS operation, uniform CT parameters, strict follow-up,

and classification results.
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AVS CT Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H. Fixed, 95% Cl M-H. Fixed. 95% CI
4.1.1 Unselective subgroup
Dekkers 2016 0 46 1 46 2.6% 0.33[0.01, 8.22]
Nwariaku 2006 0 25 1 7 3.9% 0.08 [0.00, 2.34] ¢
Thiesmeyer 2020 3 32 8 54 9.4% 0.59 [0.15, 2.43] - - [
Williams 2018 10 526 29 233 69.0% 0.14 [0.07, 0.28] ——
Subtotal (95% Cl) 629 340 84.9% 0.19 [0.10, 0.36] -
Total events 13 39
Heterogeneity: Chi? = 3.65, df = 3 (P = 0.30); I?= 18%
Test for overall effect: Z=5.16 (P < 0.00001)
4.1.2 Selective subgroup
Ma 2020 2 120 1 28 2.8% 0.46 [0.04, 5.23]
Tan 2006 1 11 0 53 0.3% 15.29[0.58, 401.49] >
Yeung 2020 0 26 1 6 4.1% 0.07 [0.00, 1.93] ¢
Zhu 2016 1 96 3 30 7.9% 0.09 [0.01, 0.95] ¢ "
Subtotal (95% Cl) 253 117  15.1% 0.44 [0.14, 1.40] e
Total events 4 5
Heterogeneity: Chi2 = 7.41, df = 3 (P = 0.06); I = 60%
Test for overall effect: Z=1.39 (P = 0.16)
Total (95% Cl) 882 457 100.0%  0.23[0.13, 0.40] >
Total events 17 44 . . . .
Heterogeneity: Chiz = 11.77,df =7 (P = 0.11); = 41% ! ! J 1
Test for overall effect: Z = 5.24 (P < 0.00001) 0.01 01 AVS1 cT 10 100
Test for subarouo differences: Chi2=1.48. df =1 (P =0.22). 12=326%
FIGURE 4 Absent biochemical success rate with CT versus AVS guided
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