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Abstract: Background: Studies have come to conflicting conclusions about whether UGT1A1*6 genotypes is associ-
ated with irinotecan efficacy. To help resolve this question, a meta-analysis of published data were performed to 
summarize the available evidence of the relationship between the UGT1A1*6 alleles and patient response related 
to irinotecan therapy. Methods: PubMed, EMBASE, Cochrane Library, Wanfang Standards Database (WFSD) and 
Chinese National Knowledge Infrastructure (CNKI) database were systematically searched to identify all studies 
published through March 2016 examining any UGT1A1*6 polymorphisms and irinotecan response of any type of 
cancer. Primary outcomes was therapeutic response (TR) (including objective response rate (ORR), disease control 
rate (DCR)), time to progression (TTP), progression free survival (PFS) and overall survival (OS). We calculated odds 
ratios (OR) or hazard ratios (HR) with 95% confidence intervals (CI) by RevMan 5.1.0 software. Results: Fifteen stud-
ies including 980 patients were included. There was no statistical heterogeneity in analyses of all studies and for 
each subgroup. Differences in ORR (OR = 0.80, 95% CI: 0.58-1.08; P = 0.16), DCR (OR =1.14, 95% CI: 0.76-1.70; 
P = 0.53), TTP (HR = 0.79, 95% CI: 0.52-1.18; P = 0.25), OS (HR = 0.48, 95% CI: 0.19-1.22; P = 0.12) and PFS (HR 
= 0.43, 95% CI: 0.15-1.24; P = 0.12) for UGT1A1*6 genotype comparison, GG versus GA/AA and GG/GA versus AA 
were not statistically significant. Conclusions: These meta-analysis results suggest that UGT1A1*6 polymorphisms 
cannot be considered as a credible predictor of clinical outcome in cancer patients treated with IRI-based chemo-
therapy. Our results should be proved and extended in large, well-designed studies.
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Introduction

Irinotecan, an anticancer drug that inhibits 
topoisomerase I, shows outstanding clinical 
efficacy in such refractory solid tumors as lung 
and colorectal cancers [1, 2]. In vivo, Irinotecon 
is transformed into an active metabolite 7-eth-
yl-10-hydroxycamptothecin (SN-38) by carboxy-
lesterase. Uridine diphosphate glucuronosyl-
transferases (UGTs) then transform SN-38 into 
an inactive metabolite SN-38 glucuronide 
(SN-38G) in the liver [3].

In recent years, individualized therapy guided 
by genotyping has been popular, because 
UGT1A1 polymorphisms are correlated with iri-
notecan-induced toxicity [4-7]. In 2005, The US 
Food and Drug Administration (FDA) authorized 

irinotecan as a pharmacogenetic drug [8]. 
Some recent literature-based systematic 
reviews and meta-analysis showed that the 
UGT1A1*28 allele is unlikely to have a signifi-
cant association with irinotecan-related effica-
cy [9-11]. The proportion for Caucasians with 
UGT1A1*28 homozygous mutant is from 30% 
to 40%, which was much higher than the fre-
quency of 7%-14% in Asian population [12, 13]. 
But the mutation of UGT1A1*6 gene was more 
general in Asian population, which accounted 
for 13-23% [14]. The UGT1A1*6 polymorphisms 
could be classified into three groups: wild-type 
(GG), heterozygous (GA), and homozygous (AA). 
Some meta-analysis showed that UGT1A1*6 
polymorphisms might be a potential biomarker 
of irinotecan-induced severe toxicity and neu-
tropenia in Asians [6, 7].
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Although the association between UGT1A1*6 
and irinotecan-related toxicity has been 
assessed, data are limited about the potential 
impact of the UGT1A1*6 genotype on response 
to irinotecan in Asians [15-27]. So no conclu-
sion about the relation between UGT1A1*6 
polymorphisms and the efficacy of IRI has been 
obtained. Meanwhile, because of poor statistic 
power and small sample size adopted in these 
studies, controversial results of this issue were 
unavoidable. Some studies suggested that clin-
ical response was no significantly associat- 
ed with the UGT1A1*6 polymorphisms, but 
there were still several oppositions [28, 29]. In 
order to figure out the relationship between 
UGT1A1*6 alleles and tumor responsiveness in 
Asians, we carried out the meta-analysis 
according to the published data.

Materials and methods

Literature search

A comprehensive search was implemented 
using PubMed, EMBASE, Cochrane Library, 
Wanfang Standards Database (WFSD) and 
Chinese National Knowledge Infrastructure 
(CNKI) database to identify retrospective cohort 
studies that were published through Mar.14, 
2016 with the following search terms ‘irinote-
can’, ‘CPT-11’, ‘Campto’, ‘tumor’, ‘cancer’, ‘Neo- 
plasms’, ‘carcinoma’, ‘response’ and ‘UGT1A1’, 
without restrictions on publication language. In 
order to find additional studies, hand searches 
of the references cited in identified articles 

PFS/OS data were provided. Exclusion criteria 
were as follows: (1) Case reports and reviews, 
(2) Studies simply focusing on the allele fre-
quency of UGT1A1*6, (3) Studies without publi-
cation of the full paper. Year of publication was 
not a reason for study exclusion. Figure 1 sum-
marizes the search methods, inclusion and 
exclusion steps.

Data extraction

Two investigators (QHC, JXY) independently 
extracted the following data from included 
studies: first author’s name, year of publication, 
country, median age, number of patient, type  
of tumor, chemotherapy regimens, irinotecan 
dose and frequency, line of regimens, response 
criteria used, clinical outcomes and Hardy-
Weinberg equilibrium (HWE). In addition, TTP, 
OS and PFS data were collated for the following 
UGT1A1*6 genotype comparisons: GG vs GA/
AA. The data-extraction process was repeated 
multiple times for the same data to minimize 
data-extraction errors. Care was taken to 
include only primary data or data that super-
seded previous work.

Quality assessment

The Newcastle-Ottawa Scale (NOS) was used 
to the quality of all eligible studies. The NOS 
provides a quality rating based on criteria cov-
ering three study dimensions: assessment of 
selection of the exposed and unexposed 
cohort, comparability of the two cohorts, and 
outcome assessment [32, 33]. If all criteria are 

Figure 1. Studies eligible 
for inclusion in the meta-
analysis.

were also carried out. All 
retrieved reports were evalu-
ated to confirm whether they 
matched the study eligibility 
criteria.

Inclusion and exclusion cri-
teria

Studies were included in the 
meta-analysis if (1) they were 
retrospective cohort studies, 
(2) cancer patients received 
treatment with irinotecan, (3) 
UGT1A1*6 genotypes were 
identified in patients, (4) there 
were sufficient data for ORR/
DCR (using the WHO criteria 
[30] or the Response Evalu- 
ation Criteria in Solid Tumors 
criteria (RECIST) [31]) or TTP/
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Table 1. Main characteristics of the studies included in meta-analyses

Study Country Median 
agea

Sample 
size Tumorb Chemotherapy 

regimenc IRI dose (mg/m2) and frequency Line of regimens Response 
Criteriad

Clinical 
outcomese HWEf P value

Han 2006 [29] Korea 56 81 NSCLC IP 80, every 3 weeks U U TR, PFS, OS 0.47

Xu 2009 [21] China 52 111 mCRC FOLFIRI, IFL, CPT-11 180, every 2 weeks First, second and third line RECIST TR, TTP, OS 0.48

Sunaka-wa 2011 [24] Japan 60 42 mCRC FOLFIRI 200, every 2 weeks First line RECIST TR, PFS, OS 0.08

Cheng 2012 [26] China 49 41 mCRC FOLFIRI 180, every 2 weeks First and second line RECIST TR 0.27

Wang  2012 [22] China 54 155 mCRC FOLFIRI, IFL FOLFIRI: 180 IFL: 125, every 2 weeks First, second and third line RECIST TR, TTP, OS 0.39

Zhang  2012 [25] China 55.5 56 mCRC FOLFIRI, XELIRI U second line RECIST TR, TTP 0.32

Cao  2013 [27] China U 32 mCRC FOLFIRI 180, every 2 weeks First line RECIST TR 0.76

Zhao  2013 [15] China 58 66 mCRC FOLFIRI 180, every 2 weeks First, second and third line RECIST TR 0.39

Zou  2014 [17] China 55 26 mCRC FOLFIRI 180, every 2 weeks U RECIST TR 0.59

Zhang  2014 [28] China 59 53 mCRC FOLFIRI, IFL, CPT-11 180, every 2 weeks First, second and third line RECIST TR 0.94

Hu 2014 [18] China 50 48 NSCLC IP 65, every 2 weeks U WHO TR 0.62

Li 2014 [20] China 59 132 mCRC FOLFIRI 180, every 2 weeks First, second and third line RECIST TR, PFS 0.52

Ye 2015 [16] China 59 44 mCRC FOLFIRI, IFL, CPT-11 180, every 2 weeks First and second line RECIST TR 0.57

Shi 2015 [19] Japan 58 30 ES-SCLC IP, EP IP: 65; EP: 100 every 3 weeks U RECIST TR, PFS, OS 0.82

Xiao 2015 [23] China 67 U ES-SCLC CPT-11 60, every 4 weeks U RECIST TR, PFS, OS 0.11
aU, Unknown. bmCRC: Metastatic colorectal cancer; NSCLC: Non-small-cell lung cancer; ES-SCLC: extensive stage Small-cell lung cancer. cIR(I), irinotecan; FOLFIRI: 5-fluorouracil, leucovorin and irinotecan; IP: irinotecan/cisplatin; EP: eto-
poside/cisplatin; IFL: Irinotecan and 5-fluorouracil; XELIRI: xeloda and irinotecan; CPT-11: irinoteca. dRECIST, Response Evaluation Criteria in Solid Tumors; WHO: World Health Organization. eTR, therapeutic response; PFS, progression-free 
survival; OS, overall survival; TTP: time to progression. fHWE, Hardy-Weinberg equilibrium.



UGT1A1*6 allele associated with irinotecan-based response

1766 Int J Clin Exp Med 2017;10(2):1763-1777

Table 2. The sum of Genotype data
Study GG GA/AA AAa

Han 2006 [29] 36/72 (GG/GA) - 0/5
Xu 2009 [21] 11/70 11/41 -
Sunakawa 2011 [24] 11/24 9/18 -
Cheng 2012 [26] 11/29 6/12 -
Wang 2012 [22] 15/92 16/57 2/6
Zhang 2012 [25] 9/38 4/18 -
Cao 2013 [27] 10/23 4/9 -
Zhao 2013 [15] 12/46 5/20 -
Zou 2014 [17] 4/23 1/3 -
Zhang 2014 [28] 8/34 0/19 -
Hu 2014 [18] 24/33 9/13 2/2
Li 2014 [20] 14/91 8/36 2/5
Ye 2015 [16] 3/30 2/14 -
Shi 2015 [19] 14/21 6/8 1/1
Xiao 2015 [23] 26/45 14/22 -
aNot available data.

met, nine stars are rewarded. Seven stars are 
considered the cut-off for distinguishing “high-
quality studies” from “low-quality studies”.

Statistical analysis

For each study, HWE was evaluated using the 
goodness-of-fit chi-square test. P<0.05 was 
considered representative of a departure from 
HWE. To summarize the evidence of the asso-
ciation between survival outcomes (TTP, OS, 
PFS) and UGT1A1*6, random-effect meta-anal-
yses of HRs were performed using the inverse 
variance statistical method [34]. Uncertainty in 
the pooled HR estimates was presented with 
95% confidence intervals (CIs). Odds ratios 
(ORs) were used to represent the association 
between UGT1A1*6 and ORR, DCR.

As therapeutic regimens were different in these 
studies, subgroup meta-analysis were per-
formed of samples classified as different irino-
tecan dose groups: high (≥150 mg/m2), low 
(<150 mg/m2), based on the most commonly 
used drug administration scheme. In addition, 
subgroup analysis was also conducted accord-
ing to type of tumor. We calculated the influ-
ence of UGT1A1*6 genotypes on irinotecan-
related efficacy through the following two com-
parisons: GG versus GA/AA and GG/GA versus 
AA.

The Q-test and I² statistics was used to hetero-
geneity among studies. When homogeneity 

was considered no significant (Pheterogeneity<0.1), 
a random-effect model was used; otherwise, a 
fixed-effect model was used (Pheterogeneity≥0.1). 
Sensitivity analysis omitting one study at a time 
was also performed to confirm the main source 
of heterogeneity. Potential publication bias was 
evaluated by plotting the effect of each trial by 
its standard error and visually assessing the 
symmetry of these funnel plots [35]. We per-
formed Begg’s test [36] and Egger’s test [37] to 
supplement funnel plot analysis using Stata 
12.0 (Stata Corporation, College Station, TX). 
An asymmetric plot suggests a possible publi-
cation bias and the P value of Begg’s test and 
Egger’s test less than 0.05 was considered rep-
resentative of statistically significant publica-
tion bias. All other analyses were undertaken 
using RevMan 5.1.0 software (The Cochrane 
Collaboration, Oxford, UK). P<0.05 was consid-
ered statistically significant. All P values were 
two-side.

Results

This meta-analysis was conducted according to 
the recommendations of the “Preferred Repor- 
ting Items for Systematic Reviews and Meta-
Analyses” (PRISMA) statement (Checklist 1). A 
total of 37 potentially relevant studies were 
assessed (Figure 1 shows the numbers of stud-
ies assessed at each stage). Fifteen publica-
tions including 980 patients were considered 
eligible for inclusion in this systematic review 
[15-29]. The characteristics of the 15 studies 
included in meta-analysis are presented in 
Table 1. FOLFIRI, IP was the most commonly 
administered regimen. Genotype distribution 
was consistent with HWE in all 15 studies. 
Table 2 shows the sum of genotype data.

Data for the comparison of ORR between GG 
and GA/AA genotype patients were available in 
15 of the included studies that provided 980 
patients for analysis. Data for the comparison 
of ORR between GG/GA and AA genotype 
patients were available in 5 of the included 
studies that provided 442 patients for analysis 
[18-20, 22, 29]. For the comparison of DCR 
between GG and GA/AA genotype groups, nine 
studies had relevant data [15-17, 20, 24, 25, 
27, 28]. Two of the studies provided TTP data 
[21, 25]. Three of the studies provided PFS 
data [20, 23, 29]. Three of the studies provided 
OS data [21, 23, 29]. All studies included in the 
meta-analyses were mostly of analogous meth-
odological quality; Table 3 shows the quality 
assessment results.
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Table 3. Results of quality assessment using the Newcastle-Ottawa Scale for cohort studies
Study Selection Comparability Outcome Scores

Representa-
tiveness of 

the exposed 
cohort

Selection 
of the non 
exposed 
cohort

Ascertainment 
of exposure to 

implants

Demonstration that 
outcome of interest 
was not present at 

start of study

Comparability of 
cohorts on the basis 

of the design or 
analysis

Assess-
ment of 
outcome  

Was follow up 
long  enough 
for outcomes 

to occur

Adequacy 
of follow 

up of 
cohorts

Han 2006 [29] ☆ ☆ ☆ ☆ ☆☆ ☆ ☆ ☆ 9
Xu 2009 [21] ☆ ☆ ☆ ☆ ☆ ☆ ☆ - 7
Sunakawa 2011 [24] ☆ ☆ ☆ ☆ ☆ ☆ ☆ ☆ 8
Cheng 2012 [26] ☆ ☆ - ☆ ☆ ☆ ☆ ☆ 7
Wang 2012 [22] ☆ ☆ ☆ ☆ ☆☆ ☆ ☆ - 8
Zhang 2012 [25] ☆ ☆ ☆ ☆ ☆☆ ☆ ☆ - 8
Cao 2013 [27] ☆ ☆ - ☆ ☆ ☆ ☆ - 6
Zhao 2013 [15] ☆ ☆ ☆ ☆ ☆☆ ☆ ☆ - 8
Zou 2014 [17] ☆ ☆ ☆ ☆ ☆☆ ☆ ☆ - 8
Zhang 2014 [28] ☆ ☆ - ☆ ☆☆ ☆ ☆ - 7
Hu 2014 [18] ☆ ☆ ☆ ☆ ☆ ☆ ☆ - 7
Li 2014 [20] ☆ ☆ - ☆ ☆☆ ☆ ☆ - 7
Ye 2015 [16] ☆ ☆ ☆ ☆ ☆☆ ☆ ☆ - 8
Shi 2015 [19] ☆ ☆ ☆ ☆ ☆ ☆ ☆ ☆ 8
Xiao 2015 [23] ☆ ☆ ☆ ☆ ☆ ☆ ☆ ☆ 8
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Quantitative synthesis

Pooled data from all samples for all genotype 
comparisons showed that there is negligible 
difference in ORR between the different 
UGT1A1*6 genotype groups assessed. For GG 
versus GA/AA, the OR was 0.80 (95% CI: 0.58-
1.10; P = 0.16) (Table 4; Figure 2). Statistical 
heterogeneity across all studies was not sta- 
tistically significant for any meta-analysis (I2 = 
0%, P = 0.73). For GG/GA and AA, the OR was 
1.01 (95% CI: 0.40-2.54; P = 0.99) (Table 4; 
Figure 3). Statistical heterogeneity across all 
studies was not statistically significant for any 
meta-analysis (I2 = 18%, P = 0.30).

In pooled analysis from all 9 studies [15-17, 20, 
24, 25, 27, 28], no significant association  
was observed in DCR between the different 
UGT1A1*6 genotype groups assessed. For GG 
versus GA/AA, the OR was 1.14 (95% CI: 0.76-
1.70; P = 0.53) (Table 4; Figure 4). Statistical 
heterogeneity across all studies was not statis-
tically significant for any meta-analysis (I2 = 0%, 
P = 0.45).

The prespecified primary end point, OS, was 
the same or similar in both UGT1A1*6 geno-
type groups for GG vs GA/AA. The HR was 0.48 
(95% CI: 0.19-1.22; P = 0.12). Heterogeneity 
between studies was not statistically signifi-
cant, I2-values were 25.2% (P = 0.25). There 
were also no significant difference in the sec-
ondary and tertiary end point, TTP and PFS, 

geneity both to be Han et al [29] in OS and PFS. 
Removing these studies did not significantly 
alter the results (Figure 6): OS, OR 0.79, 95% CI 
0.55 to 1.13, Pheterogeneity = 0.60; PFS, OR 0.87, 
95% CI 0.72 to 1.14, Pheterogeneity = 0.33.

Subgroup analyses based on irinotecan dose 
(High-dose vs Low-dose) did not show any sig-
nificant difference in terms of the association 
between UGT1A1*6 genotypes and ORR (Table 
4; Figure 7). The OR was 0.73 (95% CI: 0.51-
1.05; P = 0.09), 1.09 (95% CI: 0.55-2.15; P = 
0.81), respectively. Subgroup analyses based 
on tumor type (mCRC vs non-mCRC) (Table 4; 
Figure 8) also showed no significant difference 
in terms of the association between UGT1A1*6 
genotypes and ORR. The OR was 0.73 (95% CI: 
0.51-1.05; P = 0.09), 1.09 (95% CI: 0.55-2.15; 
P = 0.81), respectively.

Publication bias

Visual assessment of funnel plot suggest 
roughly symmetrical distribution for the studies 
covering each of the UGT1A1*6 genotypes 
(Figure 9) according to ORR, indicating low risk 
of publication bias in the meta-analysis. 
Similarly, Egger’s and Begg’s tests revealed no 
significant potential for publication bias: ORR, 
PBegg = 0.404 and PEgger = 0.404.

Discussion

The restrictive use of UGT1A1*6 polymor-
phisms in clinical practice is usually due to the 

Table 4. The sum of overall and subgroup analysis results

Variable
GGvs GA/AA GG/GA vs AA

OR or HR [95% CI] Pa OR or HR [95% CI] Pa

ORR 0.80 [0.58-1.10] 0.16 1.01 [0.40-2.54] 0.99
DCR 1.14 [0.76-1.70] 0.53
OS 0.48 [0.19-1.22] 0.12
TTP 0.79 [0.52-1.18] 0.25
PFS 0.43 [0.15-1.24] 0.12
Irinotecan dose
High-dose 0.73 [0.51-1.05] 0.09
Low-dose 1.09 [0.55-2.15] 0.81
Tumor type
mCRC 0.73 [0.51-1.05] 0.09
Non-mCRC 1.09 [0.55-2.15] 0.81
Note: CI, confidence interval; ORR, objective response rate; DCR: disease 
control rate; TTP, Time To Progression; OS, overall survival; PFS, progression 
free survival; mCRC, metastatic colorectal cancer; OR, odds ratio; HR, hazard 
ratios. aP value of Q test for assessing heterogeneity.

between the UGT1A1*6 groups for 
GG vs GA/AA (Table 4; Figure 5). 
The HRs were 0.79 (95% CI: 0.52-
1.18; P = 0.25), 0.43 (95% CI: 
0.15-1.24; P = 0.12), respectively. 
A random-effect model was used 
to test heterogeneity among stud-
ies. Between-study heterogeneity 
was present for OS and PFS data 
(I2 = 85.4%, P = 0.001; I2 = 94.1%, 
P<1×10-4, respectively).

Sensitivity and subgroup analyses

In order to confirm the main source 
of heterogeneity across studies, 
sensitivity analysis was per-
formed. Data for OS and PFS 
showed significant heterogeneity 
in ORR. Sensitivity analysis identi-
fied the primary sources of hetero-



UGT1A1*6 allele associated with irinotecan-based response

1769 Int J Clin Exp Med 2017;10(2):1763-1777

lack of knowledge of clinical function test. 
Although previous studies have distinctly indi-
cated an association between the UGT1A1*6 
status and irinotecan-related toxicity [6, 7], it 
has no idea whether the UGT1A1*6 status has 
an impact on the efficacy of cancer patients 
carried out with irinotecan [15-29]. 

To our knowledge, this is the first meta-analysis 
researching the association between the 
UGT1A1*6 genotypes and the efficacy of IRI. In 
this meta-analysis, the differences in ORR, 
DCR, OS, TTP or PFS between the different 
UGT1A1*6 genotype patient groups-homozy-
gous variant, heterozygous variant and wild-
type did not achieve statistical significance. It 

may suggest that an individual’s response to 
irinotecan cannot be considered to be affected 
by UGT1A1*6 status. This is in consistent with 
the individual studies included in this system-
atic review that have aimed to assess the asso-
ciation between UGT1A1*6 and survival out-
comes for patients receiving irinotecan treat-
ment [15-27]. Our study only assessed 
UGT1A1*6; whereas, UGT1A1*28 are known to 
be predictors for evaluating the risk of IRI-
related toxicity [8]. Some previous meta-analy-
sis [9-11] were performed to analyze the asso-
ciation between UGT1A1*28 genotypes and 
IRI-administered survival outcomes. Results 
showed that differences in clinical outcomes 
for all genotype comparisons were not statisti-

Figure 2. Forest plots of association between UGT1A1*6 genotype (GG versus GA/AA) and objective response rate 
(ORR).

Figure 3. Forest plots of association between UGT1A1*6 genotype (GG/GA versus AA) and objective response rate 
(ORR).
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cally significant. These results suggested that 
the association between UGT1A1 genotypes 
and the efficacy of IRI may not exist.

In order to clarify the influence of dose and to 
uncover the confounding factor which caused 
heterogeneity, subgroup analysis in irinotecan 

dose and tumor type was performed to further 
explore the potential association between 
UGT1A1*6 alleles and irinotecan-related effi-
cacy. However, no associations of statistical 
significance were observed. Sensitivity analysis 
in OS and PFS showed that the study from Han 
et al [29] had a significant influence on the 

Figure 4. Forest plots of association between UGT1A1*6 genotype (GG versus GA/AA) and disease control rate 
(DCR).

Figure 5. Forest plot of association between UGT1A1*6 genotypes (GG versus GA/AA) and TTP, OS, PFS. CI, con-
fidence interval; df, degrees of freedom; IV, inverse variance; TTP, Time To Progression; OS, overall survival; PFS, 
progression free survival. 
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Figure 6. Forest plot of the association between UGT1A1*6 genotypes (GG versus GA/AA) and OS, PFS after sensi-
tivity analysis. OS, overall survival; PFS, progressionfree survival.

Figure 7. Forest plots of subgroups (GG versus GA/AA), Subgroups classification was based on IRI-dose. IRI, irino-
tecan.
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pooled OR. Han et al’s study with a difference 
sample comparisons( GG/GA versus AA.) may 

extremely small sample size may not be suffi-
cient enough to detect possible minor effects 

Figure 8. Forest plots of subgroups (GG versus GA/AA), Subgroups classification was based on tumor type. mCRC, 
metastatic colorectal cancer.

Figure 9. Funnel plot of publication bias about the meta-analysis of GG ver-
sus GA/AA on objective response rate (ORR).

be the source of potential het-
erogeneity or bias in the com-
parison between genotype GG 
and GA/AA and could cause a 
major influence on the estima-
tion of the association betwe- 
en the UGT1A1*6 status and 
irinotecan-related efficacy. So 
we calculated the influence of 
UGT1A1*6 genotypes on irino-
tecan-related efficacy through 
GG/GA versus AA compari-
sons in 5 studies [18-20, 22, 
29]. But no associa tions of 
statistical significances were 
observed. In these 5 studies, 
even after assembling the 
existed evidences, the num-
ber of patients carried geno-
type AA was only 19. Thus, 
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of UGT1A1*6 polymorphisms on response to 
irinotecan. In a word, possible association 
between UGT1A1*6 genotype and the efficacy 
of IRI should not be ruled out and this result 
should be interpreted deliberately.

To verify the reliability of our meta-analysis, we 
not only performed sensitivity and subgroup 
analyses, but also sought to reduce publication 
bias by searching not in Western databases of 
research literature and in the major Chinese 
ones. Studies have shown that a higher propor-
tion of articles reporting nonsignificant results 
for some areas of genetic epidemiology were 
contained in Chinese-language journals not 
indexed in PubMed than these in PubMed-
indexed journals [38]. So the combination of 
western and Chinese database can help us 
reduce the selective reporting bias.

Despite its strengths, there are limitations of 
this analysis. First, there are different charac-
teristics of clinical and research methodology 
may affect the relationship between UGT1A1 
genotypes and efficacy. These characteristics 
include study design, type of tumor, irinotecan 
dose, chemotherapy regimens and response 
grade criteria (including WHO and Response 
Evaluation Criteria In Solid Tumors [RECIST]). 
Second, since various types of cancer were 
included, the patients were heterogeneous. 
Third, the meta-analysis included a relatively 
small number of studies and did not take into 
account unpublished data or “grey literature”. 
This may raise the risk of publication bias, even 
though our analyses suggest the absence of 
significant risk.

In conclusion, despite the limitations, this 
meta-analysis suggests that UGT1A1*6 geno-
types may not be associated with the efficacy 
of IRI. Well-designed studies with larger sample 
size should be considered to further make clear 
the association. In addition, patients with 
homozygous UGT1A1*6 comparing with other 
genotypes on clinical outcome should be more 
designed in future studies.
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Newcastle - Ottawa quality assessment scale

For cohort studies

Note: A study can be awarded a maximum of one star for each numbered item within the Selection and 
Exposure categories. A maximum of two stars can be given for Comparability.

Selection

1.  Representativeness of the exposed cohort  

          a) truly representative of the average ___________ (describe) in the community ☆

          b) somewhat representative of the average ___________ in the community ☆

          c) selected group of users eg nurses, volunteers

          d) no description of the derivation of the cohort

2.  Selection of the non exposed cohort

          a) drawn from the same community as the exposed cohort ☆ 

          b) drawn from a different source

          c) no description of the derivation of the non exposed cohort

3.  Ascertainment of exposure to implants  

          a) secure record (eg surgical records) ☆ 

          b) structured interview ☆ 

          c) written self report

          d) no description

4.  Demonstration that outcome of interest was not present at start of study  

          a) yes ☆ 

          b) no

Comparability

1.  Comparability of cohorts on the basis of the design or analysis

          a) study controls for ___________ (select the most important factor) ☆ 

           b) study controls for any additional factor (This criteria could be modified to indicate specific con-
trol for a second important factor.) ☆

Outcome

1.  Assessment of outcome

          a) independent blind assessment ☆ 
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          b) record linkage ☆

          c) self report

          d) no description

2.  Was follow up long enough for outcomes to occur

          a) yes (select an adequate follow up period for outcome of interest) ☆

          b) no

3.  Adequacy of follow up of cohorts

          a) complete follow up - all subjects accounted for ☆

        b) subjects lost to follow up unlikely to introduce bias - small number lost - > ___ % (select an 
adequate %) follow up, or description of those lost) ☆

          c) follow up rate < ___% (select an adequate %) and no description of those lost

          d) no statement


