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Abstract:

Introduction: Cancer remains a leading cause of death worldwide. While a curative intent is the
aim of any surgical treatment many patients either present with or go onto develop disseminated
disease requiring systemic anti-cancer therapy with a palliative intent. Given their limited life
expectancy appropriate allocation of treatment is vital. It is recognised that systemic
chemoradiotherapy may shorten the quality/quantity of life in patients with advanced cancer. It is
against this background that the present systematic review and meta-analysis of the prognostic
value of markers of the systemic inflammatory responsc in patients with advanced cancer was

conducted.

Methods: An extensive literature review using targeted medical subject headings was carried out
in the MEDLINE, EMBASE, and CDSR databases until the end of 2016. Titles were examined for
relevance and studies relating to duplicate datasets, that were not published in English and that did
not have full text availability were excluded. Full texts of relevant articles were obtained and were

then examined to identify any further relevant articles.

Results: The majority of studies were retrospective. The systemic inflammatory response, as
evidenced by a number of markers at clinical thresholds, was reported to have independent
prognostic value, across tumour types and geographical locations. In particular, C-reactive protein
(CRP, 63 studies), albumin (33 studies) the Glasgow Prognostic Score (GPS, 44 studies) and the
Neutrophil Lymphocyte Ratio (NLR, 59 articles) were consistently validated across tumour types
and geographical locations. There was considerable variation in the thresholds reported to have
prognostic value when CRP and albumin were examined. There was less variation in the thresholds

reported for NLR and still less for the GPS.



Discussion: The systemic inflammatory response, especially as evidenced by the GPS and NLR,
has reliable prognostic value in patients with advanced cancer. Further prospective studies of their

clinical utility in randomised clinical trials and in treatment allocation are warranted.



Introduction:

Cancer remains one of the leading cause of death worldwide and is responsible for 7.6 million
deaths per year. Therefore, while a curative intent is the aim of any surgical treatment many patients
either present with or go onto develop disseminated disease requiring systemic anti-cancer therapy
with a palliative intent. Given that patients with advanced cancer have a limited life expectancy
appropriate treatment selection becomes vital. Indeed, the paradigm of precision medicine (right
treatment, right patient, right time) is in the vanguard of oncology treatment, and if applied

outcomes for all patients would improve irrespective of new treatment availability.’

However, optimal allocation of treatment remains elusive. There is increasing evidence that
inappropriate anti-cancer treatment does not improve quality of life or survival®®>. A National
Clinical Enquiry into Patient Outcome and Death (NCEPOD) reported that chemotherapy hastened
or directly caused the death of over 25% of patients who died within 30 days of receiving
treatment*. This need for caution has been further illustrated by a randomised control trial
comparing early palliative and standard oncological care in patients with metastatic non-small cell
lung cancer conducted by Temel et al’. In this randomised trial patients who received palliative care
early not only maintained better quality of life scores but also had a significantly longer median
survival’. These reports provide a persuasive argument for optimising the stratification of anti-
cancer therapy in patients with advanced cancer. Therefore, it is important to examine the criteria
that may be used to effectively stratify patients as to their likely survival prior to the allocation of

treatment in patients with advanced cancer.

In the setting of patients with advanced cancer, Tumour, Node, Metastasis (TNM) staging has
little discriminatory prognostic value and other patient related measures such as weight loss,

performance status and quality of life have superior prognostic value. Therefore, the decision to



proceed with systemic therapy is frequently based on these parameters by an oncologist and
primarily on the basis of subjective clinical observation. More recently, measurement of skeletal
muscle mass made from CT scans has been proposed to be useful in this contex®. Nevertheless, it

is clear that the potential for sub-optimal allocation of anti-cancer therapy is considerable.

Recently, in a systematic review of prognostic tools in patients with advanced cancer, it was
reported that a number of prognostic tools had been validated in different centres’. It was striking
that the majority of these validated tools were based on subjective criteria, in particular the
assessment of physical function. Only one validated prognostic tool the GPS (Glasgow Prognostic
Score), assessing the magnitude of the systemic inflammatory response, was based exclusively on
objective criteria. Indeed, there is now strong evidence that the chronic systemic inflammatory
response results in classical features of cancer cachexia, including the preferential loss of lean
muscle mass®'°, Indeed, studies have shown a direct relationship between systemic inflammation
measured by the GPS and NLR (Neutrophil Lymphocyte Ratio) and elevation of inflammatory
cytokines, adipokines and other biochemical disturbances associated with loss of lean muscle mass
and reduced performance status®!!"!4. Recently, Laird and co-workers showed that in a large cohort
study in two international bio banks, the combination of performance status and the systemic
inflammatory response (SIR) as measured by the mGPS (modified Glasgow Prognostic Score)
improved the prediction of outcomes of patients with advanced cancer'S, Furthermore, they showed

that quality of life was independently associated with both performance and the GPS'®,

Therefore, from the above and with the introduction of immunotherapeutic agents for advanced
inoperable cancer it is timely to review the role of the markers of systemic inflammatory response

in predicting outcomes in patients with advanced inoperable cancer.



Methods:

The present systematic review and meta-analysis of published literature was undertaken
according to a pre-defined protocol described in the PRISMA-P statement. The primary outcome
was to assess the prognostic value of the SIR in patients with advanced inoperable cancer treated
with chemotherapy, immunotherapy, radiotherapy, best supportive care or a combination of these

treatment strategies.

This was carried out by a wide-ranging literature search to identify studies. Medical subject
heading (MeSH) terms (Advanced Cancer, CRP, C-Reactive Protein, Albumin, White Cell Count,
Neutrophil Count, Lymphocyte Count, Monocyte Count, Platelet Count, Red Blood Cell Count),
were used in the US National Library of Medicine (MEDLINE), the Excerpta Medica database

(EMBASE) and the Cochrane Database of Systematic Reviews (CDSR} to identify articles.

On completion of the online search, the title and abstract of each identified study was examined
for relevance. Studies relating to duplicate datasets, studies not available in English and those
published in abstract form only were excluded. Full texts were obtained for all studies deemed
potentially relevant. Once further exclusions outlined below were carried out the bibliographies of

all included articles were subsequently hand searched to identify any additional studies.

Only articles that reported survival analysis and gave hazard ratios or odds ratios with
associated confidence intervals were included in the review. Studies with patients who had failed

resections and patients who underwent palliative symptom control procedures were also included.

Statistics

The HRs and 95 % Cls were directly retrieved from the article. If several estimates were reported

for the same marker, the multivariate estimate was used in preference to the univariate analysis.



Interstudy heterogeneity among included studies was evaluated by 12 statistics using the random-
effects (DerSimonian ~ Laird method) model. All P values were 2-sided and P < 0.05 were
considered statistical significant. Evidence of publication bias was evaluated using visual inspection
of funnel plots. All analyses were performed using Review Manager (RevMan) [Computer

program]. Version 5.3. Copenhagen: The Nordic Cochrane Centre, The Cochrane Collaboration,

2014.



Results

Study selection process

Initial search strategy identified 9546 articles whose titles and abstracts were reviewed (Figure
1). Articles were excluded if initial curative surgery formed part of the treatment regimen (n=3114),
where survival was not the primary outcome measure (n=1225), full articles were not available
(n=1195), articles examining response to bacterial and viral infection (n=924), articles not carried
out in humans (n=2021), articles not published in English (n=219), and those that were a systematic

review/meta-analysis (n=149).

This led to a review of the full text of 699 articles. Further articles were excluded if surgery was
part of the treatment regimen being examined (n=421), progression free survival (PFS) was the only
outcome measured (n=62) and if survival was not expressed as HR (95%CI; n=47). The remaining
169 articles, had their bibliographies reviewed in a systematic manner and this identified a further

29 articles to be included in the final analysis leading to a final total of 198 articles.
Figure 1:

Studies of the prognostic value of C-reactive protein (CRP) in patients with advanced cancer:

Sixty-three articles with both overall survival (OS) and/or cancer specific survival (CSS) as
their primary outcome measures were identified comprising data on 13,498 patients (8,466 deaths)
(Supplementary Table). Fifty-four studies were carried out in a retrospective manner while eight
were prospective with one study having both prospective and retrospective arms (Supplementary
Table). Fifty-four studies used multivariate and nine used univariate survival analysis
(Supplementary Table). On meta-analysis of the 55 retrospective studies including 11,761 patients
(7,316 deaths) there was a significant association between elevated CRP and survival (HR: 1.97

95%CI 1.76-2.21, p<0.00001) with a considerable degree of heterogeneity (1°’=92%). On meta-



analysis of the 9 prospective studies including 1,598 patients (1,009 deaths) there was a significant
association between elevated CRP and survival (HR: 1.72 95%CI 1.31-2.26, p<0.00001) with a
considerable degree of heterogeneity (I>=88%).

Fifty-six studies examined the relationship with overall survival including 11,787 patients
(7,477 deaths), as the primary outcome measure. On meta-analysis, there was a significant
association between CRP and overall survival (HR 1.47 95%CI 1.40-1.54, p<0.00001) with a
considerable degree of heterogeneity (I*=90%, Figure 2). There was variation in the threshold of
CRP used in the studies, the most common being >10 mg/L (n=19) followed by >5 mg/L (n=5).
Other thresholds (n=32) were used in <5 studies and therefore meta-analysis was not carried out.

On meta-analysis those studies with a threshold of >10mg/L (n=19), including 3,883 patients
(3,458 deaths), there was a significant association between CRP and overall survival (HR: 1.73
95%CI 1.55-1.93, p<0.00001) with a moderate degree of heterogeneity (I = 35%). These included
studies on cancer of the pancreas (n=6), lung (n=5), lymphoma (n=2), HCC (n=1), osteosarcoma
(n=1), prostate (n=1), oesophagus (n=1), multiple cancers (n=1) and renal cells (n=1).

On meta-analysis of those studies with a threshold of >10mg/L. and pancreatic cancer (n=6)
1,510 patients (1,446 deaths) there was a significant association between CRP and overall survival
(HR: 1.64 95%CI 1.28-2.10, p<0.0001) with substantial heterogeneity (I=73%). In these six
studies, there was a variation in their geographical locations including Japan (n=2), Korea (n=2),
Germany (n=1) and Australia (n=1). The proportion of patients who had a CRP level >10mg/L
with pancreatic cancer was 90% in J apan, 65% in Korea, 63% in Australia and 19% in Germany.

On meta-analysis of those studies with a threshold of >10mg/L. and lung cancer (n=5) including
996 patients (960 deaths) there was a significant association between CRP and overall survival (HR:
1.58 95%CI 1.37-1.84, p<0.00001) with no heterogeneity (1°=0%). In these 5 studies, there was a
wide variation in their geographical locations including the Czech Rep (n=1), UK (n=1), Sweden
(n=1), China (n=1) and Japan (n=1). The proportion of patients who had a CRP level >10mg/L and

lung cancer was 98% in the Czech Rep, 80% in the UK, 71% in Sweden, 43% in China and 33% in



Japan. Remaining cancer types and geographical locations had <5 studies therefore further meta-
analysis was not carried out.

On meta-analysis those studies with a threshold of >5mg/L. (n=5), including 961 patients (515
deaths), there was a significant association between CRP and overall survival (HR: 1.66 95%CI
1.15-2.38, p=0.007) with a substantial degree of heterogeneity (I = 83%). These included studies
on cancer of the pancreas (n=2), prostate (n=1), renal cells (n=1}) and colorectal (n=1). These
included studies carried out in Japan (n=3), Belgium (n=1) and Sweden (n=1). The proportion of
patients who had a CRP>5mg/L was 100% in Sweden, 66% in Belgium and 50% in Japan.
Remaining cancer types and geographical locations had <5 studies therefore further meta-analysis
was not carried out.

Ten studies examined the relationship with cancer specific survival including 1711 patients (989
deaths), as its primary outcome measure. On meta-analysis, there was a significant association
between CRP and cancer specific survival (HR 2.93 95%CI 2.14-4.01, p<0.00001) with a
substantial degree of heterogeneity (I’=66%). The most common thresholds used on the CSS group
were >10 mg/L (n=4) including cancer of the prostate (n=1), breast (n=1), renal cells (n=1) and
urothelial (n=1). All thresholds had <5 studies and therefore meta-analysis was not carried out. In
the >10mg/L group studies were carried out in the UK (n=3) and ltaly (n=1). The proportion of

patients who had a CRP level >10mg/L was 64% in the UK and 50% in Italy.

Studies of the prognostic value of albumin (Alb} in patients with advanced cancer:

Thirty-three articles with both OS (n=29) and/or CSS (n=5) as their primary outcome measures
were identified comprising data on 10,288 patients (8,740 deaths) (Supplementary Table). Twenty-
eight studies were conducted in a retrospective manner while five ;Nerc prospective. Twenty-nine

articles used multivariate and four univariate survival analysis (Supplementary Table).



Thirty-one studies examined the relationship with overall survival including 9,753 patients
(8,493 deaths), as its primary outcome measure. On meta-analysis, there was a significant
association between low albumin and overall survival (HR 1.77 95%CI 1.54-2.03, p<0.00001) with
a considerable degree of heterogeneity (I’=84%, Figure 3). There was variation in the threshold of
albumin examined. The most common thresholds examined were <35g/L (n=13) and <30 mg/L
(n=5). Other thresholds were used in <5 studies (n=15) and therefore meta-analysis was not carried
out.

On meta-analysis those studies with a threshold of <35g/L (n=13), including 2,127 patients
(1,831 deaths), there was a significant association between low albumin and overall survival (HR:
2.21 95%CI 1.60-3.06, p<0.00001) with a considerable degree of heterogeneity (I = 79%). These
included studies on cancer of the pancreas (n=5), biliary tract {(n=2), multi anatomical sites (n=1),
breast (n=1), lung (n=1), HCC (n=1), colorectal (n=1) and multiple myeloma (n=1) These included
studies carried out in Korea (n=6), Japan (n=3), Singapore (n=1), Canada (n=1), Belgium (n=1),
France (n=1), Spain (n=1), Australia (n=1), and the UK (n=1). The proportion of patients who had
an albumin <35g/L was 51% in Korea, 49% in Spain, 31% in Belgium, 26% in the UK and 16% in
France.

On meta-analysis of those studies with a threshold of <35g/L and pancreatic cancer (n=5) 910
patients (834 deaths) there was a significant association between reduced albumin and overall
survival (HR: 1.96 95%CI 1.04-3.69, p=0.04) with substantial heterogeneity (I>=85%). In these five
studies, there was a variation in their geographical locations including Korea (n=2), Japan (n=1),
Australia (n=1) and Belgium (n=1). The proportion of patients who had an albumin level <35g/L.
with pancreatic cancer was 31% in Belgium and 42% in Australia.

On meta-analysis of those studies with a threshold of <30g/L. (n=5), including 1,319 patients
(1,192 deaths), there was a significant association between low albumin and overall survival (HR:
1.57 95%CI 1.26-1.95, p<0.0001) with a minimal degree of heterogeneity (I*> =14%). These

included studies on cancer of the lung (n=2), gastric (n=1), renal cells (n=1), and multiple



anatomical sites (n=1). These included studies carried out in the US (n=1), Taiwan (n=1), Japan
(n=1), Turkey (n=1) and Sweden (n=1). The proportion of patients who had an albumin <30g/L was

499% on Taiwan, 39% in the Japan, 20% in Turkey and 17% in Sweden.

Studies of the prognostic value of white cell count (WCC) in patients with advanced cancer:

Four articles with both OS (n=3) and/or CSS (n=1) as their primary outcome measures were
identified comprising data on 1,593 patients (1,440 deaths) (Supplementary Table). All four were
retrospective multivariate survival studies carried out in cancer of the lung (n=2), renal cells (n=1)
and multiple anatomical sites (n=1). There was variation in the level of WCC used between
different papers including >10x10°/L (n=2), >10.2x10%L for males and >10.6x10° /L for females
(n=1), and >11 x 10° /L for both sexes (n=1). Geographically studies were carried out in the UK
(n=2), US (n=1) and Italy (n=1). The proportion of patients who had an elevated WCC was 24% in
the US, 28% in the UK and 28% in Italy. Due to the small number of studies, meta-analysis was not

carried out.

Studies of the prognostic value of neutrophils in patients with advanced cancer:

Nine articles with both OS (n=7) and/or CSS (n=2) as their primary outcome measures were
identified comprising data on 2,870 patients (2,266 deaths) (Supplementary Table). Seven studies
were conducted in a retrospective manner while two were prospective. (Supplementary Table).
Five articles reported significance on multivariate and two articles reported significance on
univariate survival analysis. There was variation in the levels of neutrophils used in individual
papers including neutrophil count = upper limit of normal (ULN) without defining it explicitly

(n=3), neutrophil count >7.5x10° cells/ml (n=1), neutrophil count >3.41x10° cells/m! (n=1),



absolute neutrophil count (ANL) >4.7 x 10° L (n=1), ANC>7500 (n=1), log of readings above
normal which was defined as >7x10%L (n=1) and >8x10%L (n=1), .

Seven studies examined the relationship with overall survival including 2,364 patients (1,999
deaths), as its primary outcome measure. On meta-analysis, there was a significant association
between elevated neutrophils and overall survival (HR 1.89 95%CI 1.25-2.85, p=0.002) with a
considerable degree of heterogeneity (P=87%). Studies were in melanoma (n=2), renal (n=1), lung
(n=1), breast (n=1), mesothelioma (n=1) and lung (n=1) cancer. Geographically studies were carried
out in France (n=2) and Italy (n=2), USA (n=1), China (n=1) and Australia (n=1). The proportion of
patients who had elevated Neutrophils was 32% in Australia, 28% in France, 19% in the USA and
12% in Italy,

Two studies examined the relationship with cancer specific survival including 506 patients (267
deaths), as its primary outcome measure. Due to the small number of studies, meta-analysis was not

carried out,

Studies of the prognostic value of lymphocytes in patients with advanced cancer:

Eleven articles with OS as their primary outcome measures were identified comprising data on
2,517 patients (2,148 deaths) (Supplementary Table). Ten studies were conducted in a retrospective
manner and one prospectively. Nine studies reported significance on multivariate survival analysis
and two on univariate survival analysis. (Supplementary Table). On meta-analysis, there was a
significant association between lower lymphocyte levels and overall survival (HR 1.68 95%CI 1.35-

2.09, p<0.00001) with a substantial degree of heterogeneity (1*=68%).

There was considerable variation in the lymphocyte thresholds used in each study including
continuous readings (n=1), <0.5x10°/L (n=1), <0.7x10°L (n=1), >2x10°/L (n=2) , <1x10*L (n=2),

20.45x10°/L. (n=1), <2.25x10°/L (n=1), <1.4x1x10”L (n=1), and 2.70x10%L (n=1). These included



studies on cancer of the pancreas (n=3), lymphoma (n=1), lung (n=1), nasopharyngeal (n=1),
mesothelioma (n=1), colorectal (n=1), cervical (n=1), melanoma (n=1) and multiple cancer types
(n=1). Geographically studies were carried out in China (n=3), US (n=3), France (n=2), Japan (n=2)
and Korea (n=1), The proportion of patients who had low lymphocytes was 75% in Korea, 48% in
US, 47% in China, 45% in Japan and 32% in France. All eleven studies used chemotherapy as the
treatment modality. No specific lymphocyte thresholds had more than four studies and therefore no

further meta-analysis was carried out.

Studies of the prognostic value of monocytes in patients with advanced cancer:

Five articles with OS as their primary outcome measures were identified comprising data on
1,367 patients (1,152 deaths) (Supplementary Table). All five studies were conducted in a
retrospective multivariate manner, used chemotherapy as the treatment regime of choice and
conducted their analysis in a multivariate manner. On meta-analysis of there was a significant
association between elevated monocytes and survival (HR: 1.40 95%CI 1.05-1.87, p=0.02) with a
substantial degree of heterogeneity (I’=66%). There was considerable variation in the levels of
monocytes used including >0.8x10°/L (n=1), 20.64x 10°/L. (n=1), >0.45x10°/L (n=1), >0.35x10°/L
(n=1) and >(0.55x10°/L. (n=1). There was also variation in the types of cancer examined including
lung (n=2), lymphoma (n=1), nasopharyngeal (n=1) and colorectal metastasis (n=1). In terms of
geographical locations, the studies were carried out in China (n=3), Korea (n=1) and Italy (n=1).
The proportion of patients who had high monocytes was 57% in China, 50% in Korea, and 23% in
Italy. No specific monocyte thresholds had more than four studies and therefore no further meta-

analysis was carried out.



Studies of the prognostic value of platelets in patients with advanced cancer:

Eight articles with both OS (n=7) and/or CSS (n=1) as their primary outcome measures were
identified comprising data on 4,850 patients (2,422 deaths) (Supplementary Table). Seven studies
were conducted in a retrospective manner while one was prospective (Supplementary Table). All

eight articles reported multivariate survival analysis,

Seven studies examined the relationship with overall survival including 4,653 patients (2,293
deaths), as its primary outcome measure. On meta-analysis of there was a significant association
between elevated platelets and survival (HR: 1.47 95%(C] 1.12-1.93, p=0.006) with a considerable
degree of heterogeneity (P=92%). There was variation in the thresholds of platelets examined
including a platelet count >300 x 10° /L. (n=1), >360 x 109 /L. (n=1), <130 g/L (n=1), >350 x 10° /L
(n=1), >450 x 10° /L (n=1), >ULN (n=1) and continuous readings (n=1). There was also variation
in the type of cancers being examined including lung (n=1), oropharyngeal (n=1), pleural
mesothelioma (n=1), nasopharyngeal (n=1), pancreatic (n=1), renal (n=1) and multiple cancers
(n=1). Geographically studies were carried out in US (n=3), China (n=2), France (n=1) and Sweden
(n=1). The proportion of patients who had elevated platelet counts was 30% in Sweden, 24% in the
US, 15% in China and 11% in France, However, no specific platelet thresholds had more than four

studies and therefore no further meta-analysis was carried out,

Studies of the prognostic value of the Glasgow Prognostic Score (GPS/mGPS ) in patients with

advanced cancer:

Forty-four articles with both OS (n=37) and/or CSS (n=9) as their primary outcome measures
were identified comprising data on 12,578 patients (10,745 deaths) (Supplementary Table). Thirty-

two studies were conducted in a retrospective manner while twelve were prospective



(Supplementary Table). Forty studies reported multivariate and four reported univariate survival
analysis (Supplementary Table). On meta-analysis of the 32 retrospective studies including 9,472
patients (7,936 deaths) there was a significant association between elevated GPS/mGPS and
survival (HR: 1.93 95%CI 1.76-2.13, p<0.00001) with a moderate degree of heterogeneity
(’=42%). On meta-analysis of the 12 prospective studies including 3,244 patients (2,809 deaths)
there was a significant association between elevated GPS/mGPS and survival (HR: 2.09 95%CT

1.69-2.57, p=0.0001) with a substantial degree of heterogeneity (I2=69%).

Thirty-six studies examined the relationship with overall survival including 11,441 patients
(10,022 deaths), as its primary outcome measure. On meta-analysis, there was a significant
association between GPS and overall survival (HR 2.06 95%CI 1.86-2.28, p<0.00001) with a
substantial degree of heterogeneity (Iz=56%, Figure 4). These included studies on cancer of
multiple anatomical sites (n=7), gastric (n=7), lung (n=5), pancreas (n=5), colon (n=3), lymphoma
(n=1), biliary tract (n=1), bladder (n=1), haematological (n=1), prostate (n=1), renal cell (n=1),

oesophagus (n=1), HCC (n=1) and cervix {n=1).

On meta-analysis those studies carried out in multiple anatomical sites (n=7), including 5,804
patients (5,139 deaths), there was a significant associjation between elevated GPS/mGPS and overall
survival (HR: 2.22 95%CI 1.81-2.71, p<0.00001) with a moderate degree of heterogeneity (I =
65%). These included studies carried out in the UK (n=2), Australia (n=2), Japan (n=1), Norway
(n=1) and Brazil (n=1). The proportion of patients who had an elevated GPS was 93% in Japan,

77% in the UK, 69% in Norway, 46% in Australia and 20% in Brazil.

On meta-analysis those studies carried out in gastric cancer (n=7), including 1,283 patients
(5139 deaths), there was a significant association between elevated GPS/mGPS and overall survival
(HR: 2.08 95%CTI 1.58-2.74, p<0.00001) with a moderate degree of heterogeneity (I? = 40%). These

included studies carried out in the Japan (n=2), Korea (n=2), Taiwan (n=1), UK (n=1) and Czech



Rep (n=1). The proportion of patients who had an elevated GPS was 74% in Taiwan, 73% in the

UK, 52% in the Czech Rep, 49% in Japan and 42% in Korea,

On meta-analysis those studies carried out in lung cancer (n=5), including 1,104 patients (708
deaths), there was a significant association between elevated GPS and overall survival (HR: 2.05
95%ClI 1.52-2.77, p<0.00001) with a substantial degree of heterogeneity (I* = 55%). These included
studies carried out in the UK (n=2), China (n=2) and Greece (n=1). The proportion of patients who

had an elevated GPS was 76% in the UK, 33% in China and 29% in Greece.

On meta-analysis those studies carried out in pancreatic cancer (n=5), including 735 patients
(719 deaths), there was a significant association between elevated GPS and overall survival (HR:
1.91 95%CI 1.29-2.83, p=0.001) with a substantial degree of heterogeneity (I* = 70%). These
included studies carried out in the Japan (n=3), Australia (n=1) and the UK (n=1). The proportion of

patients who had an elevated GPS was 70% in the UK, 63% in Australia and 36% in Japan,

Nine studies examined cancer specific survival including 1,137 patients (723 deaths), as its
primary outcome measure. On meta-analysis, there was a significant association between elevated
GPS and cancer specific survival (HR 1.69 95%CI 1.48-1.92, p<0.00001) with a minimal degree of
heterogeneity (I>=4%). These included studies on cancer of the colon (n=3), lung (n=2), gastro-
oesophageal (n=2), breast (n=1) and renal cells (n=1). These included studies carried out in the UK
(n=5), Japan (n=2) and China (n=2). The proportion of patients who had an elevated GPS was 77%
in China, 65% in the UK and 43% in Japan. However, since no cancer type or country had more

than four studies further meta-analysis was not carried out.

Studies of the prognostic value of neutrophil lymphocyte ratio (NLR) in patients with advanced

cancer:



Fifty-nine articles with both OS (n=58) and/or CSS (n=2) as their primary outcome measures
were identified comprising data on 16,921 patients (12,801 deaths) (Supplementary Table). Forty-
three of these were conducted in a retrospective manner while sixteen were prospective. Fifty-five
studies reported multivariate and four reported univariate survival analysis (Supplementary Table).
On meta-analysis of the 43 retrospective studies including 10,870 patients (8,044 deaths) there was
a significant association between elevated NLR and survival (HR: 1.78 95%CI 1.59-1.98,
p<0.00001) with a considerable degree of heterogeneity (*=77%). On meta-analysis of the 16
prospective studies including 5,898 patients (4,733 deaths) there was a significant association
between elevated NLR and survival (HR: 1.63 95%CI 1.41-1.88, p<0.00001) with a substantial

degree of heterogeneity (12=67%).

Fifty-eight studies examined the relationship with overall survival including 16,405 patients
(12,675 deaths) as its primary outcome measure. On meta-analysis, there was a significant
association between NLR and overall survival (HR 1.71 95%Cl 1.57-1.86, p<0.00001) with a
substantial degree of heterogeneity (I*!=79%, Fig 5). The most common NLR thresholds used were
>5 (n=19), >4 (n=5) and >3 (n=12). Other thresholds were used in <5 studies and therefore meta-

analysis was not carried out (n=23).

On meta-analysis those studies with a threshold of >5 (n=19), including 5,506 patients (4,613
deaths) there was a significant association between elevated NLR and overall survival (HR: 1.64
95%CI 1.42-1.89, p<0.00001) with a substantial degree of heterogeneity (12 = 57%). These included
cancer of the pancreas (n=5), lung (n=4), colorectal (n=3), multiple anatomical sites (n=2),

mesothelioma (n=1), prostate (n=2), cholangiocarcinoma (n=1) and HCC (n=1).

On meta-analysis of those studies with a threshold of >5 and pancreatic cancer (n=5) 1009
patients (942 deaths) there was a significant association between an NLR>5 and overall survival

(HR: 1.78 95%Cl 1.30-2.44, p=0.0003) with substantial heterogeneity (B=56%). In these five



studies, there was a variation in their geographical locations including Japan (n=2), Australia (n=1),
Korea (n=1) and China (n=1). The proportion of patients who had an NLR>5 with pancreatic
cancer 48% in Australia, 29% in Korea, and 20% in Japan. No country had more than 4 studies and

therefore no further meta-analysis was carried out.

On meta-analysis those studies with a threshold of >4 (n=5), including 834 patients (588
deaths), there was a significant association between elevated NLR and overall survival (HR: 2.08
95%CI 1.45-3.00, p<0.0001) with a substantial degree of heterogeneity (I? = 57%). These included
cancer of the lung (n=1), colorectal (n=1), B-cell lymphoma (n=1), T-cell lymphoma (n=1) and
gastric (n=1). In these five studies, there was a variation in their geographical locations including
Japan (n=2), UK (n=1), Peru (n=1) and Austria (n=1). The proportion of patients who had an

NLR>4 was 40% in Japan, 35% in Peru, 32% in the UK and 19% in Austria.

On meta-analysis those studies with a threshold of >3 (n=12), including 4,195 patients (3,130
deaths), there was a significant association between elevated NLR and overall survival (HR: 1.75
95%CI 1.53-2.01, p<0.00001) with a substantial degree of heterogeneity (2=56%). These included
cancer of the renal cells (n=3), prostate (n=3), gastric (n=3), melanoma (n=1), colorectal (n=1) and
multiple anatomical sites (n=1). These included studies carried out in the Korea (n=2), US/Israel
(n=2), China (n=2), Italy (n=2), Australia (n=1), Canada (n=1), Taiwan (n=1) and the UK (n=1).
The proportion of patients who had an NLR>3 was 71% in the US/Israel, 53% in Korea, 52% in
Australia, 51% in Taiwan, 47% in the UK, 42% in China and 30% in Italy. No tumour site had

more than four studies and therefore no further meta-analysis was carried out.

Studies of the prognostic value of lymphocyte monocyte ratio (LMR) in patients with advanced

cancer.



Eleven articles with both OS (n=11) and/or CSS (n=1) as their primary outcome measures were
identified comprising data on 5,043 patients (3,842 deaths) (Supplementary Table). All 11 studies
were retrospective and multivariate analysis was carried out. On meta-analysis, there was a
significant association between a low LMR and overall survival (HR 1.84 95%CI 1.64-2.07,
p<0.00001) with minimal heterogeneity (12=8%, Figure 6). There was a variety of LMR thresholds
used in each study including <2.6 (n=1), <2.8 (n=1), >2 475 (n=1), <2.11 (n=1), >5.22 (n=1), <4.56
(n=1), <5.07 (n=1), £3.4 (n=1), <2.11 (n=1), <3.11 (n=1) and low LMR but no figures given (n=1).
These included studies on lung cancer (n=2), lymphoma {n=2), nasopharyngeal cancer (n=3)
Hodgkin’s lymphoma (n=2), and colorectal (n=2). Geographically the studies were carried out in
China (n=5), Korea (n=3), Taiwan (n=1), Hungary (n=1) and Italy (n=1). The proportion of patients
who had low LMRs was 53% in Italy, 52% in Korea 45% in China and 41% in Taiwan. No specific

LMR thresholds had more than four studies and therefore no further meta-analysis was carried out.

Studies of the prognostic value of platelet lymphocyte ratio (PLR) in patients with advanced
cancer:

Twelve articles with both OS (n=12) and/or CSS (n=2) as their primary outcome measures were
identified comprising data on 5,733 patients (2,611 deaths) (Supplementary Table). Ten studies
were conducted in a retrospective manner and two prospectively. Eleven studies were also
conducted in a multivariate and one in a univariate manner (Supplementary Table). On meta-
analysis, there was a significant association between an elevated PLR on overall survival (HR 1.49
95%C1 2.10-1.84, p=0.0003) with considerable heterogeneity (2=82%, Figure 7). There was a
variety of PLR thresholds used in each study including >11 1.23 (n=1), 2190 (n=1), >153.44 (n=1),
>322 (n=1), >146 (n=1), 5200 (n=1), 2152.6 (n=1), >250 (n=1), >119.50 (n=1), >150 (n=1), >162
(n=1) and one study which simply stated elevated PLR without given a numerical value. These
included studies on cancer of the lung (n=5), nasopharynx (n=1), cervix (n=1), prostate (n=1),
pancreas (n=2), colorectal (n=1) and liver (n=1). Geographically studies were located in China

(n=6), Japan (n=2), Turkey (n=1), Austria (n=1), Australia (n=1) and the US (n=1). The proportion



of patients who had an elevated PLR was 61% in Australia, 59% in Japan, 50% in Turkey, 31% in
China, 29% in Austria and 20% in the US. No specific PLR thresholds had more than four studies

and therefore no further meta-analysis was carried out.

Studies of the prognostic value of other markers/scores of the systemic inflammatory response in

patients with advanced cancer:

During the course of this review several studies (n=6) were identified which could not be
assigned to one of the above groupings (Supplementary Table). Two studies focused on the
CRP/Albumin ratio (CAR). The first such study was by Zhou et al'’ from China. In this
multivariate survival analysis on patients with small cell lung cancer a CRP/Alb ratio ZO.Mi was
shown to be related to a statistically significant worse OS (HR: 1.34 95%CI 1.04-1.73 p=0.025).
The second such study by Yamashita et al'® from Japan. In this multivariate survival analysis on
patients with prostate cancer a CRP/Alb ratio >7 was shown to be related to a statistically non-

significant worse overall survival (HR: 2.34 95%CI 0.91-6.05 p=0.08).

Two further studies focused on the relationship between globulin, albumin and survival.
Shibutani et al'® in Japan reported that the albumin/globulin ratio predicted overall survival (HR:
2.247, 95%CI 1.069-4.722, p=0.033) independent of the NLR. Yao et al? in China reported that in
patients with advanced NSCLC, the globulin/albumin ratio (GAR) >0.58 and an Alb<35g/L was
associated with poorer OS (GAR HR 1.65, 95%CI 1.20-2.26, p=0.002, Alb HR 1.92, 95%CI ,1.10-
3.36, p=0.022). Chan et al** in China reported that, in patients with HCC, the albumin-to-alkaline

phosphatase ratio (AAPR) >0.68 predicted poorer OS (HR 2.185, 95%ClI, 1.780-2.683, p<0.001).

Finally, Zhou et al'’ in China reported that, in patients with SCLC, the CRP/Globulin ratio
>1.29 predicted poorer OS in both the testing (HR 1.35, 95%Cl, 1.61-1.81, p=0.046) and validated

(HR 1.43, 95%ClI, 1.052-1.95, p=0.022) cohorts. Due to the small number of these studies meta-

analysis was not carried out.



Discussion

The results of the present systematic review and meta-analysis show clearly that the
systemic inflammatory response, as evidenced by a number of markers at clinical thresholds, have
independent prognostic value, across tumour types and geographical locations, in patients with
advanced cancer. In particular, C-reactive protein, albumin and neutrophil count and the scores
derived from them (GPS and NLR) have been consistently validated worldwide. There was
considerable variation in the thresholds reported to have prognostic value when CRP, albumin and
neutrophil counts were examined. There was less variation in the thresholds reported for NLR and
still less for the GPS. The majority of studies were retrospective and therefore further prospective
studies are warranted. In particular, there is a need to determine their clinical utility in the context
of randomised clinical trials and thereby inform the appropriate treatment selection for patients with

advanced cancer.

In the present review, the majority of studies reported overall survival as the end-point.
However, for some markers of the systemic inflammatory response such as C-reactive protein and
GPS there were also multiple studies using cancer specific survival as an end-point. It was of
interest therefore that, on meta-analysis, the degree of heterogeneity appeared to be greater for
overall survival as an endpoint compared with cancer specific survival (C-reactive protein 90% vs.
66% and GPS 56% vs. 4% respectively). This observation may be explained by previous
observations that markers of the systemic inflammatory response have a stronger relationship with
the cancer survival compared with the overall survival?Z®. Therefore, it would appear that the
optimal prognostic utility of markers of the systemic inflammatory response such as C-reactive
protein and the GPS is in the prediction of cancer specific survival.

With reference to overall survival as an end-point, heterogeneity was greater in studies with
a variety of thresholds compared to those with a standard threshold (e.g. C-reactive protein 90%

(all) vs. 35% (>10mg/h), albumin 84% (all) vs. 79% (<35g/)) and NLR 79% (all) vs. 57% (=5)



respectively). In studies with these specific thresholds (e.g. in C-reactive protein threshold
>10mg/1), compared with all tumour types, heterogeneity was less in specific tumour types (e.g.
lung cancer heterogeneity was lower, 0% vs. 35% for all). Therefore, it would appear that the
threshold used and the specific cancer studied influence the consistency of the association between
markers of the systemic inflammatory response and overall survival in patients with advanced
cancer. This has implications for the routine clinical application of markers such as C-reactive
protein and NLR where a number of different thresholds have been reported in the literature.
However, the GPS/mGPS have internationally recognised thresholds and are the preferred measure
of the systemic inflammatory response amongst those investigators active in the field* and
therefore are likely to have reproducible clinical utility in the context of randomized trials in
patients with advanced cancer.

In the present review it was of interest that, across different markers of the systemic
inflammatory response, when comparing using the same threshold and tumour type, the
geographical prevalence of an elevated systemic inflammatory response varied. In particular, there

was a trend towards a greater proportion of patients who had elevated markers in Western countries

compared with Eastern Asian countries. Given the objective nature of these measurements there
may be genetic or environmental causes of such a consistent difference. Indeed, there are well
known ethnic differences in the normal range of neutrophils and lymphocytes™?’. Azab and co-
workers recently reported that in a review of >9,000 patients, there were ethnic differences in NLR
ratios in the United States?”. Overall, the mean NLR was 2.15, whereas black Americans had a
mean NLR of 1.76, Hispanic Americans had a mean NLR of 2.08 and white Americans had a mean
NLR of 2.24%7. Also, within ethnicities, patients who had diabetes, cardiovascular disease, a high
BMI and were smokers had a significantly higher NLR*. Given that the most common thresholds
used for NLR were >5 and >3 it is likely that a combination of genetic and environmental factors
are responsible for such consistent East/West differences. To date, similar data for the GPS/mGPS

has not appeared in the literature. Therefore, differences in the magnitude of systemic



inflammatory responses may explain, in part, the East/West split often observed in overall survival
independent of tumour Stage alone. Irrespective, the present results point to the value of not only
staging the tumour but also the host systemic inflammatory 1'espor|se28 in patients with advanced

disease.

The systemic inflammatory response in patients with advanced cancer can be thought ofasa
result of a chronic inflammatory cascade. From the initial innate immune activation, as a result of
the invasive tumour, due to the interaction of neutrophils and platelets at the site of tissue injury®,
to the chronic wounding of tissues around the body in metastatic discase. This chronic activation of
inflammatory processes results in profound changes at the genomic, intracellular, cellular and
systemic levels in the patient with cancer’. In particular, at the systemic level, markers of a
systemic inflammatory response are associated with a progressive nutritional and functional

decline® and a profound deterioration in quality of life'®.

A key pathway connecting the genomic, intracellular, cellular and systemic levels is the 1L~
6/JAK/STAT pathway™’. Indeed, it is now increasingly recognised that genomic changes result in
the chronic activation of the J AK/STAT pathway in the tumour and its microenvironment resulting
in unregulated IL-6 production that produces an unregulated inflammatory cascade at cellular and
systemic levels (increased C-reactive protein, neutrophil and platelet counts and decreased
albumin). At the cellular and systemic level, [L-6 would appear to be the ideal marker of chronic
systemic inflammation activation. Indeed, IL-6 in the circulation reflects the magnitude of tissue
injury following surgery.’! However, the strong correlation of IL-6 and C-reactive protein, the
relative expense of IL-6 measurement has resulted in IL-6 not being routinely measured despite its
central position in the systemic inflammatory cascade. Indeed, in the use of anti-IL-6 treatments,
inhibition of the production and the fall in circulating concentrations of C-reactive protein is often
used as a surrogate for IL-6 activity. Finally, that IL-6 is produced in most tissues including the

tumour means that compared with C-reactive protein and albumin (produced in the liver only) and



The development of immune-oncology medications such as iplimumab provides a potential means
to target the activated inflammatory cascades to treat patients****. Indeed in a recent study in
pancreatic cancer ruxolitinib, a strong downregulator of the inflammatory JAK/STAT pathway. was
shown 1o increase median survival from 1.8 to 2.7 months in patients with high CRP readings®.

This suggests a possible innovative means to treat patients with advanced cancers®®

The present systematic review and meta-analysis has a number of limitations. Intrinsic to
the process and the high proportion of retrospective studies is the potential for publication bias,
However, the volume of studies examined in the present review would mitigate, in part, against
such publication bias. In the meta-analysis there was considerable heterogeneity that could be
accounted for in part by differing thresholds and tumour type. It may be that as there is greater
threshold standardisation in prospective studies the degree of heterogeneity will be reduced in
subsequent meta-analysis of prospective studies.

In summary, the present systematic review and meta-analysis shows clearly that the
systemic inflammatory response, as evidenced by a number of markers, has independent prognostic
value in patients with advanced cancer. Of these markers, the GPS and NLR have been consistently
validated worldwide. Therefore, it can be concluded that the systemic inﬂammatory response is an
important predictor of outcome and is likely to inform treatment decisions in patients with advanced

cancer. Further prospective studies are warranted.
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cancer. Further prospective studies are warranted.
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Figure and Table Legends Section:

Figure 1: PRISMA flowchart demonstrating study selection

Figure Z: Farrest Plot of studies investigating the prognostic value of CRP in an unselected cohort of patients with advanced cancer
Figure 3: Forrest Plot of Studies investigating the prognostic value of Albumin in an unselected cohort of patients with advanced cancer
Figure 4: Forrest Plot of Studies investigating the prognostic value of GPS/mGPS in an unselected cohort of patients with advanced cancer
Figure 5: Forrest Plot of Studies investigating the prognostic value of NLR in an unselected cohort of patients with advanced cancer
figure 6: Forrest Plot of Studies investigating the prognostic value of LMR in an unselected cohort of patients with advanced cancer
figure 7: Forrest Plot of Studies investigating the prognostic value of PLR in an unselected cohort of patients with advanced cancer

Supplementary Table: studies investigating the prognostic value of all markers of the SIR in an unselected cohort of patients with advanced cancer
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Title/Abstract reviewed for
relevance n=9546

F 3

Excluded:
e Curative surgery: n=3114
e Sumival not primary measure: n=1225
¢ No full text: n=1195
e Infection (bactenial/viral): n=924
Anmmal studies: n=2021
Not English language: n=219
Review: n= 149

4

Full text review:
n=699

)

Excluded:

Pnimary surgery: n=421

 PFS only: n=62

* Survival not expressed as HR (95%CI):
n=47

- Studies included from reference
list search: n=29

¥

Included in systematic review: n=198




Exparimental Control Hazard Ratia Hazard Ratic

Study or Subgrow: k azard Ratio] SE Total Totat Weight IV, Random, 9#5% CI Year IV, Random, 95% Cl
1.1.308

Ueno 2000 1.144 0375 98 103  04% .14 [1.51, 6.55) 2000

Scott 2002 0.578 0.291 106 108 0.7% 1.78[1.01, 3.15] 2002 —
Bromwich 2004 0.708 0.319 55 58 0.6% 203[1.09,3.79) 2004 I
Casamassima 2005 1418 0459 a8 110 0.3% 4.13[1.68, 10.15) 2005 _—
Elahi 2005 0.747 0.279 147 147 0.7% 2.11[1.22, 3.65) 2005 -_—
McArdie 2006 0 [ 0 0 Not estimable 2006

Sawaki 2006 1.79  0.483 56 66 0.3% 5.99[2.32, 15.44] 2006 —_—
Nakach 2007 1191 0.343 74 4 05% 3.29[1.68, 6.44] 2007 -_—
Yoshida 2008 i} L] 0 0 Not estimable 2008

Tanaka 2008 0621 0216 264 264 11% 1.86[1.22, 2.84] 2008 -
Beer 2008 0.344 0.081 0 150 4.9% 1.41[1.20, 1.65] 2008 -
Papadoriou 2008 2928 0418 215 215 0.3%  18.69[8.24, 42.40] 2008 e
Takagawa 2009 0 o [} ¢ Not estimable 2008

Hashimato 2009 058 0.148 a6 326 20% 1.79[1.34, 2,39) 2008 -

Koch 2009 0405 0153 272 289 1.8% 1.50{1.11, 2.02] 200% -
Falkensammer 2010 1072 0333 [1} 86  0.5% 292[1.52, 561 2010 e
Shimoda 2010 0.085 0.184 83 83  1.7% 1.09[0.79, 1.50] 2010 T

wasa 2010 0.708 0.248 79 79 09% 2.03(1.25,3.30] 2010 _
Zacharakis 2010 0318 0.137 0 541 23% 1.37[1.05, 1.50) 2010 al
Masago 2010 0393 0143 80 ™ 21% 1.48[1.12, 1.96] 2010 -

Kume 2011 0.747 0317 86 %4 06% 211113, 3.93) 2011 —_
Shinohara 2011 0742 0177 32 407 1.6% 2.10[1.48, 297 2011 -
YoM 045 0.185 208 298 1.3% 1.57 [1.07,2.30]) 2011 =

van ds Poll 2011 o 0 ¢ [+] Not estimable 2011

Lee 2011 0894 0323 36 126 0.5% 2,44 {1.30, 4.60] 2011 -_—
Ishioka 2012 047 015 184 223 2.0% 1.60[1.18, 2.15] 2012

Bystrdm 2012 0.103 0132 0 106 2.4% 1.11[0.86, 1.44] 2012 T

Zang 2012 [} [H 0 0 Not estimable 2012

Morizane 2012 [ [t} 0 0 Not estimabla 2012

Pring 2012 0101 0.04 108 "9 6.0% 1.111.02, 1.20] 2012 d

Kinoshita 2012 0718 0.28 123 126 0% 205[1.18,3.55) 2012 -
Pond 2012 0.315 0.098 108 116 34% 1.37[1.13, 1.66] 2012 o

Xla 2013 0.749 0.336 42 335 0.5% 211,08, 4.09) 2013 i
Yasuda 2013 0.168 0.046 20 52 58% 1.18[1.08, 1.29] 2013 =

Haas 2013 0278 oNn 27 Fal 3.0% 1.32 {1.06, 1.84] 2013 —

Xue 2014 0462 0.198 3 289 13% 1.59[1.08, 2.34] 2014 —
Shirakawa 2014 0488 0,192 163 163 1.4% 1.63[1.12, 2.38] 2014 —"'
Suzuki 2014 [ ] 0 0 Not estimabla 2014

Formica 2014 0,001 0.0004 60 160 7.2% 1.00[1.00, 1.00] 2014

Xue 2014 0 0 0 0 Not estimabla 2014

Kim 2014 0492 0218 141 141 11% 1.64 [1.07, 2.51] 2014 —
Telshima 2014 1.361 0325 73 140 0.5% 390 (2,08, 7.37] 2014 —_—
Debeme 2014 1459 0303 50 55 06% 4.30[2.38,7.79] 2014 e
Beuselinck 2014 1.154 0.192 4] 200 1.4% 3.17 [2.18, 4.62) 2014 -
Thurner 2015 1.176 0.289 &9 81 0.7% 3.24 (1.84, 5.71] 2015 _
Yao 2015 0272 05N 55 57 0.2% 131043, 4.020 2015 e

Li 2015(i) [ [H 0 0 Not estimable 2015

Xu 2015 0871 022 135 135 1.1% 2.39[1.55, 3.68] 2015 Sy

o 2015 0668 0.204 38 B0  1.2% 1.85[1.21, 2.91] 2015 -
Nakamura 2015 0 0 0 0 Not estimable 2015

Misunaga 2015 1386 0475 139 141 0.3% 4.00[1.58, 10.15] 2015 n—
Xua-Fang 2015 0585 021 127 127 1.2% 1.79[1.18, 2.71] 2015 —

Kim 2015 0839 017 M3 M3 1% 2.21[1.66,3.23) 2015 -
Adams 2015 0.954 0452 kT 104 0.3% 2,60[1.07, 6.30) 2015 .
Martin 2015 0.351 0.208 114 124 1.2% 1.42 (0.94, 2.14] 2015 =

Kim 2015 0806 0.208 43 343 12% 245[1.64, 3.67] 2015 -
TFang 2015{) 1] [ 0 Q Net astimable 2015

Wu 2015 0.573 0.17 366 366 1.7% 1.77[1.27,247 2015 -
Mitsunaga 2015 0956 0.163 280 280 1.8% 260 [1.89, 3.58] 2015 -

Go 2015 0.488 0.761 0 134 0.1% 1.60 [0.36, 7.10] 2015 I B
Tang 2015 0.544 0.169 153 1589 1.7% 1.72[1.24, 2.40) 2015 -

Li 2015 0.871 0342 L] 85 05% 2391.22, 467 2015 _
Fiala 2015 0480 0.144 395 585 21% 1.63 [1.23, 2.16] 2015 -

Koy 2016 0.215 0.148 249 e 2% 1.24 [0.93, 1.85) 2016 —
Casadei 2016 0.006 0.005 124 132 71% 1.01 [1.00, 1.02] 2018

Middieton 2016 0438 0222 s B 1% 1.55[1.00, 2.39] 2016 —
Sheng 2016 0.358 0278 144 144 0% 143 [0.83, 247] 2016 T

Ahn 2016 0315 0145 187 187 21% 1.37[1.03, 1.82] 2016 e
Subtotal {95% Cl) TATT  117RT  91.4% 1.47 [1.40, 1.54] []
Heletogenety: Tau® = 0.01; Chi* = 574.20, df = 56 (P < 0.00001); 1* = 90%

Test for overall effect: Z = 15.98 (P < 0.00001}

112 CSS

McMillan 2001 0793 0.074 596 T A4% 2.21[1.91,2.55) 2001 o

Elahi 2005 2402 0.272 82 147 0.8% 8,18 [4.80, 13.94] 2006 -
A Murri 2006 0916 0297 51 9  0.6% 2.50[1.40, 4.47) 2008 —_
McArdie 20068 0.678 0.351 a8 62 0.5% 1.97 [0.99, 3.92] 2006 —
Ramsey 2007 1047 023 102 119 05% 2.85(1.49, 5.44] 2007 -
Yoshida 2008 0588 0275 23 88 0.7% 1.80 [1.05, 3.09] 2008 =
Zang 2012 0978 02398 29 57 04% 2.66 [1.22, 5.80] 2012 -_—
Morizane 2012 1528 048 21 30 02% 4.61[1.76,12.04] 2012 -_—
Kawai 2015 1] ] o Q Mot estimable 2015

Thumaer 2015 1461 0.642 24 261 0.1% 4.31[1.22,1517] 2015 I —
Zeng 2015 1112 0485 23 9 03% 3.04 [1.22, 7.56] 2015 —_—
Subtotal {35% CI) 589 11 B.6% 2.93(2.14, 4.01] ’
Heterogeneity: Taw’ = 0.14; Chi* = 26.14, df = 9 (P = 0.002); I" = 66%

Test for overall effect: 2 = 6.70 (P < 0.00001}

Total (95% CI) B468 13400 100.0% 1.58 [1.51, 1.87] ]
Heterogeneity: Tau® = 0.01; Chi* = 802.75, df = 66 (P < 0.00001); " = 92% =° o1 031 ‘:0

Test for everall effect; 2 = 18,62 (P < 0,00001)

I aved ivel P ivat
Test for subgroup differences: Chi* = 18.04, df = 1 (P < 0.0001), I* = 4.5% Mmptaves suraval Poarer sunva



Experimental Control Hazard Ratio Hazard Ratio

Study or Subgroup _ log{Hazard Ratic] SE Total Total Weight IV, Random, 85% CI Year IV, Random, 85% CI|
13108

Vigand 2000 0.642 0177 208 227 42% 1.90 [1.34, 2.69] 2000

Axdorph 2000 1] 0 1] 0 Not estimable 2000

Maréchal 2007 1.402 0.393 90 99 2.0% 4.06 [1.88, 8.78] 2007 —
Lam 2007 0.052 0.016 57 145 56% 1.05[1.02, 1.09] 2007 ]

Paralkar 2008 0.531 0.232 159 172 3.5% 1.70[1.08, 2.68] 2008 e

Ngo 2008 0.83 0.296 71 183 28% 229(1.28,4.10) 2008 e
Shimoda 2010 1.967 0.966 83 83 0.5% 7.15(1.08, 47.48] 2010 e
Iwasa 2010 0.525 0.244 79 79  34% 1.69[1.05,2.73] 2010 —

Yi2011 0.531 0229 278 278 3.5% 1.70 (1.09, 2.66] 2011 —

Shim 2011 0.599 0.166 502 502 43% 1.82[1.31,2.52) 2011 ——

Trédan 2011 0.385 0.189 298 264 4.0% 147 [1.01,2.13] 2011 o

Lim 2012 0.748 0.353 43 50 23% 2.11[1.06, 4.22] 2012 o
Prakash 2012 0.859 0.296 314 4886 2.8% 2.36[1.32,4.22] 2012 —

Tsai 2014 0.683 0.343 479 522 24% 1.98 [1.01, 3.88] 2014 —

Malik 2014 1.036 0.51 51 70 14% 2.82[1.04,7.66] 2014 R E—
Imedio 2014 1.085 0.543 44 62 1.3% 2.99(1.03, 8.66] 2014 —
Stenman 2014 1.001 041 84 84 1.9% 272(1.22,6.08) 2014 T
Kang 2014 0.693 0.341 168 168 24% 2.00[1.02,3.90] 2014 —

Ulas 2014 0.247 0.136 39 462 4.7% 1.28 [0.98, 1.67] 2014 ~—

Narwani 2015 2235 0.564 22 8B 1.2% 9.35[3.09, 28.23] 2015 e
Koo 2015 0.281 0.041 3494 3888 5.5% 1.32[1.22, 1.44] 2015 b

Go 2015 0.651 0.298 [i] 134 28% 1.92[1.07, 3.44] 2015 —
Xue-Feng 2015 0.075 0.285 127 127 2.9% 1.08 [0.62, 1.88] 2015 -1

Martin 2015 0.753 0.215 114 124 3.7% 212[1.39,3.24] 2015 r——
Helissey 2015 2407 0573 26 56  1.2% 1110 [3.61, 34.13] 2015 e
Kao 2015 0.737 0.261 €9 143 3.2% 2.09([1.25,3.49) 2015 e

Wild 2015 1.277 0.342 88 101 24% 3.59[1.83,7.01] 2015 I
Choi 2016 0.322 0117 396 396 4.9% 1.38 (1.10, 1.74] 2016 s

Uemura 2016 1.329 0.569 22 22 1.2% 3.78[1.24,11.52) 2016 T ———
Kou 2016 -0.223 0.156 249 06 44% 0.80 [0.59, 1.09] 2016 -1

Dorajoo 2016 0.259 0.112 480 482 4.9% 1.30 [1.04, 1.61] 2016 I~

Subtotal (95% CI) 8493 9753 91.4% 1.77 [1.54, 2.03] ]
Heterogeneity: Tau® = 0.08; Chi? = 181.16, df = 29 (P < 0.00001); I* = 84%

Test for averall effact: Z = 8.05 (P < 0.00001)

1.3.2C88

Axdorph 2000 0.94 0.455 48 145 1.7% 2.56 [1.05, 6.25] 2000 —

Al Murti 2006 1.227 048 51 9%  1.6% 3.41[1.33, 8.74] 2006

Ramsey 2007 0.967 0.33 102 119 25% 2.63[1.38, 5.02] 2007 e
Uemura 2016 1.329 0.569 22 22 1.2% 3.78[1.24, 11.52) 2016 e
Moon 2016 1.335 0451 24 153 1.7% 3.80[1.57,9.20] 2016 A
Subtotal (95% C1) 247 535 8.6% 3.05 [2.08, 4.47] <
Heterogeneity: Tau® = 0.00; Chi?=0.78, df =4 (P = 0.94); F = 0%

Test for overall effect: Z = 5.73 (P < 0.00001)

Total {95% CI} 8740 10288 100.0% 1.87 [1.63, 2.15] [ )
Heterogeneity: Tau® = 0.09; Chi* = 207.73, df = 34 (P < 0.00001); P = 84% v |

0.01 0.1 H 0 100

Test for overall effect: Z = 8.93 (P < 0.00001) Favours fexperimental] Favours {control]

Test for subgroup differences: Chiz = .93, df = 1 (P = 0.008), 12 = 85.6%



Experimental Control

Hazard Ratio

Hazard Ratio

Study or Subgroup log[Hazard Ratio} SE Total Total Weight IV, Random, 85% CI Year 1V, Random, 95% C{
1.8108
Forrest 2003 0.531 0.165 118 161 3.1% 1.70[1.23, 2.35] 2003 =
Etahi 2004 (A} 0.537 0.185 165 165 28% 1.71[1.19, 2.46] 2004 e
Elahi 2004 {B) 0.571 0.136 165 165 3.6% 1.77[1.36, 2.31] 2004 -
Glen 2006 0.542 0.105 181 187 4.1% 1.72[1.40, 2.11] 2006 e
Read 2006 082 0375 32 51 1.1% 2.27 [1.09, 4.74) 2006 e
Ramsey 2008 0.802 0373 15 23 1.2% 2.23[1.07,4.63] 2008 I
Shimoda 2010 0.667 1.218 83 83 0.1% 1.95[0.18, 21.20] 2010
Hwang 2011 0.582 0.166 402 402 31% 1.79[1.29, 2.48] 2011 e
Chua 2011{i) 1411 0.319 68 68  1.5% 4.10[2.19,7.66] 2011 ——
Leung 2012 1] 1] 0 1] Not estimable 2012
Jeong 2012 0.828 0.325 94 104 14% 2.29[1.21,4.33] 2012 —
Hwang 2012 1.846 0.519 67 67 0.7T% 7.00[2.53, 19.36] 2012 — 1
Inoue 2012 0 0 0 ] Not estimable 2012
Partridge 2012 0998 0.394 a7 101 1.1% 2.71[1.25,5.87] 2012 —
Gioulbasanis 2012 0.967 0.362 89 96 1.2% 2.63[1.29, 5.35] 2012 e
Linton 2013 1.236 (.345 84 112 1.3% 3.44 [1.75,6.77] 2013 —
Laird 2013 (B) 0.723 0.124 4an 63t  3.8% 2.06 [1.62,2.63] 2013 -
Laird 2013 {A) 0.718 0.089 1601 1825 44% 205(1.72,2.44] 2013 ‘e
Moriwaki 2014 0.51 0.207 218 218 25% 1.67 [1.11, 2.50] 2014 —
Sachlova 2014 1.892 0514 64 64 0.7% 6.63 [2.42,18.16) 2014 T——
Zhang 2014 0.527 0.1186 723 723 3.9% 1.69(1.35, 2.13] 2014 o
Anshushaug 2014 (B) 1.381 0.491 723 723 0.7T% 3.98 [1.52, 10.42) 2014 —
Anshushaug 2014 (A) 1.099 0418 723 723 1.0% 3.00]1.32, 6.81] 2014 ——
Jiang 2015(i} 0.693 0.384 138 138 11% 2.00[0.94, 4.24] 2015 —
Dreanic 2015 0.734 0.503 27 27T 0.™ 2.08 [D.78, 5.58] 2015 1
Song 2015 1.167 0.429 177 177 0.9% 3.21[1.39, 7.45] 2015 ——
Martin 2015 0.344 0.126 114 124 3.8% 1.41[1.10, 1.81] 2015 s
De Paula Pantano 2015 0.98 0.084 346 458  4.5% 2.66 [2.26, 3.14] 2015 =
Chou 2015 0.537 0.294 204 217 1.6% 1.71 [0.96, 3.04] 2015 —
Zhou 2015(ii} 0529 0.126 198 244 38% 1.70[1.33, 2.17] 2015 =
Jung 2015 1.775 0.501 58 213 0.7% 5.90[2.21, 15.75] 2015 T
Miura 2015 0.308 0.157 1160 1160 3.2% 1.36 [1.00, 1.85] 2015 —'—
Simmons 2015 0.513 0.0 283 390  4.4% 1.67 [1.40, 2.00] 2015 -
Xiao 2015 0.589 0.142 124 238 3.5% 1.82[1.38, 240] 2015 =
Mitsunaga 2015 0.328 (443 280 280 0.9% 1.39[0.58, 3.31) 2015 e e
Zhou 2015 1.654 0406 180 B9 1.0% 5.23[2.36, 11.59] 2015 —
Kasuga 2015 1.888 0.409 61 61 1.0% 6.61[2.96, 14.73] 2015 T
Tan 2015 0.519 0.251 0 114 20% 1.68 [1.03, 2.75] 201§ —
Namikawa 2016 0.26 0.342 223 224 1.3% 1.30 [0.66, 2.54) 2016 -1T—
Arigami 2016 0.959 0,589 68 €8 0.5% 2.61[0.82, 8.28) 2016 ]
Hsieh 2016 1.023 0.282 248 256 1.7% 2.78 [1.60, 4.83) 20186 e
Subtotal (95% CI) 10022 11441 BG1% 2.06 [1.86, 2.28] I
Heterogeneity: Tau?* = 0.04; Chi? = 86.40, df = 38 (P < 0.0001); F = 56%
Tast for overall effect: Z = 13.74 {P < 0.00001)
182CSS
Crumley 2006 0412 0108 211 258 4.1% 1.51[1.22, 1.87] 2006 o
Al Muri 2006 0.815 0.374 51 96 1.2% 2,26 [1.09, 4.70) 2006 e
Leitch 2007 0.365 0.182 71 84 29% 1.44{1.01, 2.068] 2007 —
Ramsey 2007 0.854 0.227 102 19 23% 2.35(1.51, 3.67] 2007 =
Crumley 2008 0.525 0.268 59 65  1.9% 1.69 [1.00, 2.86] 2008 —
Ishizuka 2010 1.804 0.672 44 112 0.4% 6.07 [1.63, 22.67] 2010 e
Inoue 2012 0.62 0.218 4 164 24% 1.86 [1.21, 2.85) 2012 -
Leung 2012 0513 0.137 47 101 3.6% 1.67 [1.28,2.18) 2012 =
Jiang 2015(f) 0.51 0.354 138 138 1.3% 1.67 [0.83, 3.33) 2015 —
Subtotal (95% CI) 723 1137 19.9% 1.68 [1.48, 1.92] ¢
Heterogensity: Tau? = 0.00; Chi? = 8.37, df = 8 (P = 0.40); I* = 4%
Tast for overall effect: Z = 7.74 (P < 0.00001)
Total (85% Cf) 10745 12578 100.0% 1.99 [1.82, 2.17] ¢

i 2= . = = Ct= e + + +
Heterogeneity: Tau® = 0.04; Chit = 99.21, df = 47 (P < 0.0001); 1 = 53% 002 o1 Py 59

Test for overall effect: Z = 15 13 (P < 0.00001)
Test for subaroup differencas: Chi? = 5.40, df = 1 (P = 0.02), P = 81.5%

Favours [experimental] Favours [control]



Experimental Control Hazard Ratio Hazard Ratio
Study or Subgroup  log[Hazard Ratio]  SE Total Total Weight [V, Random, 5% C! Year IV, Random, 95% Ct
1.9.1 08
Yamanaka 2008 0.419 0072 984 1220 2.7% 1.52[1.32, 1.75] 2008 -
Teramukai 2009 0.445 0.184 276 388 1.9% 1.56 [1.09, 2.24] 2009 ——
Kao 2010 0.993 0.197 131 173 1.8% 2.70[1.83, 3.97) 2010 —
An 2010 1.502 0.605 95 95 (4% 449137, 14.70) 2010 e e
Wang 2011 0299 0122 464 497 23% 1.35[1.06, 1.71] 2011 -
Chua 2011{i) 0693 0.258 68 68  1.4% 2.00[1.21,3.32] 2011 e
An 2011 1] [ 0 0 Not estimable 2011
Chua 2011 0.531 0.187 315 349 19% 1.70[1.18, 2.45] 2011 —
Kaneko 2012 1479 0452 27 50 0.7% 4.39 [1.81, 10.84] 2012 F——
Lee 2012 0.122 0.034 0 199 2.8% 1.13{1.06, 1.21] 2012 l
Pinato 2012 0.723 0.293 81 112 1.2% 2.06 (1.16, 3.66] 2012 —
He 2012 0.389 0.178 199 243 1.9% 1.48[1.04, 2.09) 2012 —
Jeong 2012 0.501 024 94 104 1.5% 1.65[1.03,2.64) 2012
Cetin 2013 0.878 0.304 54 100 1.2% 2.41[1.33,4.37] 2013 BT
Unat 2013 0.593 0.226 81 94 16% 1.81[1.16, 2.82] 2013 e
Linton 2013{A) -0.02 0.216 0 0 1.7% 0.98 [0.64, 1.50] 2013 b
Jafri 2013 0.562 0.167 173 173 2.0% 1.75[1.26, 2.43) 2013 =
Linton 2013 0.077 0.135 84 112 2.2% 1.08 [0.83, 1.41]) 2013 T
Yao 2013 0.566 0.242 9 182 15% 1.76 [1.10, 2.83} 2013 =
Fox 2013 0.351 0131 as7 W2 23% 1.42[1.10, 1.84] 2013 e
Kim 2014 0.673 0.265 141 141 14% 186 [1.17,3.29] 2014 o
Sonpavde 2014 0438 0.083 516 784 26% 1.65[1.32, 1.82] 2014 e
Kacan 2014 0.531 0.253 204 299  1.4% 1.70[1.04, 2.79] 2014 —
Lin 2014 1.191 0.363 56 81  0.9% 3.29[%.62,6.70) 2014 _—
Keizmann 2014 1.082 0.198 203 244  1.8% 2.95[2.00, 4.35) 2014 T
Cho 2014 045 0,126 268 268 23% 1.57 [1.23, 2.01] 2014 =
Li 2014(i) 0.099 0.028 132 205 2.8% 1.10[1.05, 1.17] 2014 '
Nuhn 2014 0633 021 237 238 1.7% 1.88[1.25, 2.84] 2014 —
Kang 2014(i} 0.382 0.189 187 187  1.8% 147 [1.01,212]) 2014 —
Troppan 2014 0708 0.28 R 290 1.3% 2.03[1.17,351] 2014 T
Tampleton 2014 0.637 0.204 345 357 1.7% 1.89[1.27, 2682) 2014 -
Formica 2014 0.589 0442 60 106 0.7% 1.80[0.76, 4.29] 2014 T
Yoo 2014 0.749 0292 112 138 1.2% 2.11[1.19, 3.75) 2014 -
Kim 2015 0.356 0.175 343 343 1.9% 1.43[1.01, 2.01] 2015 —
Santoni 2015 0.793 0.308 53 151 1.2% 2.21[1.21,4.04] 2015 e
Luo 2015(i} 035 0.106 394 403 2.5% 1.42[1.15, 1.75) 2015 =
Ho 2015 0.485 0.344 41 148 1.0% 1.62[0.83, 3:.19] 2015 T
Langsenlehner 2015 0.77 0.313 60 415  1.1% 216 [1.17,32.99] 2015 s
Mitsunaga 2015 0.262 0.258 141 141 14% 1.30 [0.78, 2.15] 2015 T
Chen 2015(i) 0548 0.263 0 166 1.4% 1.73[1.03, 2.90] 2015 —
Mitchell 2015 0211 0.104 1239 1239 25% 1.23[1.01, 1.51) 2015 -
Yao 2015 1.004 0.487 55 57 06% 2.73[1.05,7.09]) 2015
Lorenta 2015 0.438 0.089 0 755  26% 1.55[1.30, 1.84] 2015 =
Jiang 2015() 0.907 0.283 80 154 1.3% 2.48[1.42, 4.31] 2015 —
Wu 2015 0.576 0.219 366 366 1.6% 1.78 [1.16, 2.73] 2015 -
Martin 2035 0.47 0.206 114 124 1.7% 1.60(1.07, 2.40] 2015 g
Hong 2015 0.096 0.118 892 919 2.4% 1.10(0.87, 1.39] 2015 T
Kou 2016 0932 0.19 249 306 1.8% 2,54 [1.75, 3.69] 2016 —
Zhang 2016 0.33 0.157 373 373 21% 1.39[1.02, 1.89) 2016 —
Wang 2016 1.317 0.631 23 60 04% 3.73[1.08, 12.86] 2016 P————
Choi 2016 1074 0.5 396 396 21% 2.93[2.18,3.93] 2016 g
Hsieh 2016 0.713 0.262 248 256 1.4% 2.04 [1.22, 3.41] 2016 ——
Ferrucci 2016 0.829 0.106 662 720 25% 2.29[1.86,2.82] 2016 T
Zaragoza 2016 0.789 0.397 22 58 0.8% 2.20(1.01,4.79] 2016 —
Beltran 2016 1.554 0499 59 83 0.6% 4.73[1.78, 12,58] 2016
Moon 2016 1.16% 0412 27 153 0.8% 3.22[1.44,7.22) 2016 —_—
Namikawa 2016 0.501 0.168 223 224 2.0% 1.65[1.19, 2.29] 2016 ST
Lee 2016 0.626 0.173 197 221 20% 1.87 [1.33, 262] 2016 -
Li 2016 0.01 0.332 86 110 1.1% 1.01[0.53, 1.94] 2016 I
Ahn 2016 0.432 0.152 205 205 2.1% 1.54 [1.14, 2.07] 2016 o
Subtotal {85% C) 12675 16405 97.6% 1.71 [1.57, 1.86) ¥
Heterogeneity: Tau® = 0.06; Chi* = 272.64, df = 58 (P < 0.00001); = 78%
Test for overall effect: Z = 12.40 (P < 0.00001)
19.2CSS
An 2011 0.554 0.1 102 363 1.7% 1.74 [1.15, 2.63] 2011 e
Moon 2016 1.418 0451 24 153 0.7% 4.13(1.71,9.99] 2016 —_—
Subtotal (95% CI) 126 516 2.4% 2.44[1.07, 5.59] -
Heterogeneity: Tau? = 0.25; Chi*= 3.02, df =1 (P = 0.08); P = 67%
Test for overall effect: Z = 2.12 (P = 0.03)
Total {85% CIj 12801 16921 100.0% 1.72 [1.58, 1.87} ]

H T = N - = .= [} ' { |

Heterogensity: Tau® = 0.06; Chi = 280.49, df = 60 (P < 0.00001); P = 79% 0.01 o1 b 10 100

Test for overall effect: Z = 12.64 (P < 0.00001)

Test for subaroup differences: Chi? = 0.72, df = 1 {P = 0.40), I = 0%

Favours [experimental} Favours [control)



Experimental Control

Study or Subgroup _ [og[Hazard Ratio]  SE Total

1.10.1 08

Lin 2014¢ji) 0.868 0.172 255 281  94%
Rambaldi 2013 0.631 0.183 392 700 85%
Li 2013 0.583 0.149 1465 1547 11.7%
Go 2014 0.387 0.183 152 188 85%
Lin 2044(j) 0635 049 370 370 14%
Song 2015 0.506 0.213 177 177 66%
Koh 2015 1.302 066 48 351 0.8%
Ho 2015 0.424 0.363 41 148  25%
Jiang 2015 0.693 0.097 458 672 20.6%
Simon 2016 1.747 0.659 13 129 0.8%
Lin 2016 0.413 0.142 479 488 126%
Subtotal (95% CI) 3850 5043 83.2%
Heterogeneity: Tau* = 0.00; Chi* = 10.86, df = 10 (P = 0.37); 12 = 8%

Tast for overall effect: Z = 10.29 (P < 0.00001)

1.10.2 C88

Li2013 0.402 0.115 1457 1547 16.8%
Subtotal (95% CI) 457 1547 16.8%
Helerogeneity: Not applicable

Test for overall effect: Z = 3.50 (P = 0.0005)

Total {95% CI) 5307 6590 100.0%

Heterogeneity: Tau® = 0.01; Chi? = 13.61, df = 11 {P = 0.26); I" = 19%
Test for overall effect: Z = 8.74 (P < 0.00001)
Test for subaroup differences: Chi? = 2,60, df = 1 (P =0.11), 1* = 61.5%

Hazard Ratlo

Total Walght |V, Random, 95% CI Year

Hazard Ratio
IV, Random, 85% CI

2,38 [1.70.3.34]
1.88[1.31, 2.69]
1.79[1.34, 2.40]
1.47 [1.03,2.11]
1.89[0.72, 4.93]
1.66 [1.09, 2.52]
3.66[1.01, 13.40]
153 [0.75, 3.11]
2,00 [1.65, 2.42)
5.67 [1.53, 20.26]
151 [1.44, 2.00)
1,84 [1.64, 2.07]

1.78 [1.58, 1.99]

2013
2013
2014
2014
2015
2015
2018
2015
2016
2016

2013
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Expsrimental Control Hazard Ratlo Hazard Ratio

Siudy or Subgroup log[Hazard Ratio] SE Total _ Totsl Weight IV, Random. 95% Cl Year IV, Random, 95% C!
1.151 08
Liu 2013 0706 0.187 210 210 84% 2.03[1.40,2.92] 2013 *-
Unal 2013 0626 0.226 81 84 7.6% 1.87[1.20,2.91] 2013 -
Li 2015(i) 0.0029 0.0005 208 243 11.3% 1.00{1.00, 1.00] 2015
Cannon 2015 1.386 0.508 28 59 3.2% 4.00 [1.48, 10.82} 2015 e
Wu 2015 0.076 0.2 366 366 B8.1% 1.08 [0.73, 1.60) 2015 o
Martin 2015 0457 0.198 114 124 8.2% 1.58 [1.07, 2.33} 2015 [
Nakamura 2015(i} 1436 0658 32 32 2% 420[1.16, 158.27] 2015 S
Langsenlehner 2015() 0626 0.309 65 374  59% 1.87 [t.02, 3.43] 2015 o
Hong 2015 -0.025 0.112 892 919 10.1% 0.981{0.78, 1.21] 2015 3
Jiang 2015(ii) 0.604 0.182 137 1261 8.6% 1.83{1.28, 2.61] 2015 Ty
Kou 2016 -0.041  0.147 249 308 94% 0.86 {0.72, 1.28] 2016 s ol
Li 2016 082 0285 86 110 6.3% 2.27 {1.30, 3.97} 2016 b —
Subtotal (95% Ci) 2468 4098 39.3% 1.49 [1.20, 1.84] i
Helerogeneity: Taw? = 0.09; Chi® = 62.63, df = 11 (P < 0.00001); P = 82%
Tast for overalt effect: Z = 3.63 (P = 0.0003)
1.15.2CSS
Jiang 2015(jii) 067 0.192 125 1261 8.3% 1.84 {1.26, 2.68] 2015 s
Langsenlehner 2015(i) 1.384 0618 18 374 24% 3.99[1.19, 13.4C} 2015 T
Subtotal (95% Ci) 143 1635 10.7% 217 [1.17, 4.03) .
Helerogeneity: Tau? = 0.09: Chi* = 1.43, df = 1 (P = 0.23); ¥ = 30%
Test for overall effect: Z=2.45 (P =0.01)
Total (35% C1) 2611 5733 100.0% 1.56 [1.26, 1.93) L 2

it = . 2 = = L] o 4= ¥ j
Hetarogeneity: Tau? = 0.40; Chi® = 77.62, df = 13 (P < 0.00001}); I* = 83% m o 5 oy

Test for overall effect: Z = 4.12 (P < 0.0001)
Test for subgroup differences: Chi? = 1.27, df = 1 (P = 0.26), 1* = 21.5%
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