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ABSTRACT

Background: Associations between polymorphisms in interleukin-10 (/L-70) and hematological oncology
were already explored by many genetic association studies, with controversial findings. The aim of this
meta-analysis was to more comprehensively analyze associations between polymorphisms in IL-10 and
hematological oncology by combing the results of all relevant studies.

Methods: Eligible articles were searched from Pubmed, Embase, WOS and CNKI. The latest literature
searching update was performed on 8 October 2019. We used Review Manager to combine the results
of eligible studies.

Results: Forty-one articles were included in this meta-analysis. IL-70 rs1800890 polymorphism was found
to be significantly associated with hematological oncology under AA vs. TT+TA (recessive comparison,
OR = 1.12, 95% Cl 1.02-1.24), and rs1800896 polymorphism was also found to be significantly associated
with hematological oncology under AA vs. AG+GG (dominant comparison, OR = 0.89, 95% Cl 0.83-0.95)
in overall combined analyses. In subgroup analyses, we observed positive results for rs1800871 (reces-
sive comparison), rs1800872 (dominant, recessive and allele comparisons), and rs1800896 (dominant
and allele comparisons) polymorphisms in the non-Hodgkin’s lymphoma (NHL) subgroup. Besides, we
also detected positive associations between rs1800872 polymorphism and acute leukemia (AL) (domi-
nant and recessive comparisons) and found significant associations between rs1800896 polymorphism
and chronic leukemia (CL) (recessive comparison).

Conclusion: In summary, this meta-analysis demonstrated that /L-70 rs1800890, rs1800896, rs1800871
and rs1800872 polymorphisms may confer susceptibility to hematology oncology, especially for NHL.
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Introduction

Hematological oncology poses a huge threat to public health,
and it is one of the leading causes of cancer-related death.'
Although the exact mechanisms of its pathogenesis are still
not fully revealed, accumulating evidence suggests that genetic
components play vital roles in the development of hematolo-
gical oncology. First, the incidences of many types of hema-
tological oncology varied significantly across different
populations, > and genetic background was probably one of
the reasons behind differences in disease prevalence across
different populations. Second, previous genetic association
studies also identified numerous susceptible genetic loci
of hematological oncology.*® Moreover, using the combina-
tion of these susceptible genetic loci to predict the risk of
developing hematological oncology in general population
was also demonstrated to be effective and cost-saving.®

Interleukin-10 (IL-10) is a crucial regulator of anti-tumor
immune responses.”® So if a genetic polymorphism could
alter transcription activity of IL-10 or protein structure of
IL-10, it is biologically plausible that this polymorphism may
also confer susceptibility to various kinds of malignancies
including hematological oncology.

In the past 20 years, many previous studies explored asso-
ciations between polymorphisms in IL-10 and hematological
oncology, yet the conclusions of these studies were somehow

inconsistent.”'* To better clarify associations between poly-
morphisms in IL-10 and hematological oncology, we designed
this study to get a more credible conclusion by combing the
results of all relevant studies.

Materials and methods

This meta-analysis was written in accordance with the
PRISMA guideline."

Literature search and inclusion criteria

To retrieve eligible articles, we searched Pubmed, WOS,
Embase and CNKI using key words listed below: ‘interleu-
kin-10’, ‘IL-10’, ‘interleukin 10’, IL 10’, ‘polymorphism’, ‘var-
iant’, ‘variation’, ‘mutation’, ‘SNP’, ‘genotype’, ‘allele’,
‘leukemia’, ‘lymphoma’ and ‘myeloma’. The references of
retrieved articles were also screened by us to identify other
potentially relevant articles. The latest literature searching
update was performed on 8 October 2019.

To be included in this meta-analysis, the following three
criteria must be met simultaneously: I. Case-control or cohort
studies about associations between polymorphisms in IL-10
and hematological oncology in humans; II. Offer genotypic or
allelic distributions of IL-10 polymorphisms in patients with
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hematological oncology and controls; III. Full manuscript in
English or Chinese is retrievable. Articles were considered to
be ineligible for inclusion if one of the following conditions
was satisfied: I. Not about polymorphisms in IL-10 poly-
morphisms and hematological oncology; II. Narrative reviews,
systematic reviews or comments; III. Studies only involved
patients with hematological oncology or healthy controls. We
only included the most up to date study if duplicate reports
were found during the literature search.

Data extraction and quality assessment

Two authors extracted the following information from eligible
articles: I. Name of the leading author; II. Year of publication;
III. Country where the study was conducted; IV. Ethnicity of
involved participants; V. Number of patients with hematolo-
gical oncology and controls in each study; VI. Genotypic
distributions of polymorphisms in IL-10 among patients
with hematological oncology and controls. P values of
Hardy-Weinberg equilibrium (HWE) were also calculated.

The authors used Newcastle-Ottawa scale (NOS) to assess
the quality of eligible articles.'® The score range of NOS is
between zero and nine, when a study got a score of seven or
more, we considered that the methodology quality of this
study was good.

Two authors extracted data and assessed the quality of
eligible articles. The authors wrote to the leading authors for
additional information if essential information was found to
be incomplete.

Statistical analyses

We used Review Manager to combine the results of eligible
studies. Z test was employed to assess associations between
polymorphisms in IL-10 and susceptibility to hematological
oncology. The statistical significant threshold of p value was
set at 0.05. We used I” statistics to assess between-study hetero-
geneities. We used Random-effect models (DerSimonian-Laird
method) to combine the results of eligible studies if I* is larger
than 50%. Otherwise, fixed-effect models (Mantel-Haenszel
method) were used to combine the results of eligible studies.
We further carried out subgroup analyses by ethnicity to get
ethnic-specific results. We also conducted subgroup analyses by
type of disease. We examined the stabilities of combined results
by deleting one study each time and combining the results of
the remaining studies. We used funnel plots to estimate
whether our combined results may be influenced by publica-
tion biases.

Results
Characteristics of included studies

We found 933 articles during literature searching. Seventy-
one articles were assessed for eligibility after excluding unre-
lated or duplicate reports. We further excluded 11 reviews and
16 case series, another three articles were excluded because of
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missing crucial data. Totally 41 eligible articles were ulti-
mately included in this meta-analysis (Figure 1). Extracted
data of eligible articles are summarized in Table 1.

Meta-analyses results

IL-10 rs1800890 polymorphism was found to be significantly
associated with hematological oncology under AA vs. TT + TA
(recessive comparison, OR 1.12, 95% CI 1.02-1.24, > = 45%),
and rs1800896 polymorphism was also found to be significantly
associated with hematological oncology under AA vs. AG + GG
(dominant comparison, OR 0.89, 95% CI 0.83-0.95, ’= 43%) in
overall combined analyses. In subgroup analyses, we observed
positive results for rs1800871 (recessive comparison), rs1800872
(dominant, recessive and allele comparisons), and rs1800896
(dominant and allele comparisons) polymorphisms in the non-
Hodgkin’s lymphoma (NHL) subgroup. Besides, we also
detected positive associations between rs1800872 polymorphism
and acute leukemia (AL) (dominant and recessive comparisons)
and found significant associations between rs1800896 poly-
morphism and chronic leukemia (CL) (recessive comparison)
(Table 2).

Sensitivity analyses

We examined the stabilities of combined results by deleting
one study each time and combining the results of the remain-
ing studies. The trends of associations remained consistent in
sensitivity analyses, which indicated that our combined results
were statistically stable.

Publication biases

Funnel plots were employed to estimate whether our com-
bined results may be influenced by publication biases. Funnel
plots were overall symmetrical, which indicated that our
combined results were unlikely to be seriously impacted by
overt publication biases.

Discussion

The combined results of this meta-analysis revealed that IL-10
rs1800890, rs1800896, rs1800871 and rs1800872 polymorph-
isms may confer susceptibility to hematological oncology,
especially for NHL. The trends of associations remained con-
sistent in sensitivity analyses, which indicated that our com-
bined results were statistically stable.

Several points should be considered when interpreting our
combined results. Firstly, past pre-clinical studies revealed
that rs1800871 (-819C>T), rs1800872 (-592C>A), rs1800896
(-1082A>G) and rs1800890 (-3575T/A) polymorphisms
could alter transcription activity of IL-10 .'”'® So these varia-
tions may influence the biological function of IL-10, impact
anti-tumor immune responses, and ultimately confer suscept-
ibility to hematological oncology. Thus, our meta-analysis
may be statistically insufficient to observe the real underlying
associations between polymorphisms in IL-10 and
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Figure 1. Flowchart of study selection for the present study.
Systematic literature search of the present meta-analysis.

hematological oncology in certain comparisons. Secondly, the
trends of associations for IL-10 polymorphisms in different
subgroups were somehow opposite, which suggested that
genotypic distributions of IL-10 polymorphisms vary signifi-
cantly from population to population, and the effects of IL-10
polymorphisms on different types of hematological oncology
may also vary. Therefore, we should not generalize positive
findings observed in certain subgroups to a broader popula-
tion. Thirdly, the etiologies of hematological oncology are
very complicated, so we highly recommend further genetic
association studies to explore the effects of haplotypes and
gene—gene interactions on disease susceptibility.'® Fourthly,
according to our searching strategy, most of the relevant
studies only focused on NHL, yet studies concerning other
types of hematological oncology were relatively scarce, so

future studies should continue to explore associations between
polymorphisms in IL-10 and hematology oncology, especially
for leukemia and myeloma.

Some limitations of this meta-analysis should also be
mentioned. Firstly, the results regarding associations
between polymorphisms in IL-10 and hematology oncology
were based on combining unadjusted findings of eligible
articles due to lack of raw data.*® Secondly, the relationship
between polymorphisms in IL-10 and hematology oncology
may also be affected by environmental factors.
Unfortunately, the majority of eligible articles only focused
on genetic associations between polymorphisms in IL-10 and
hematology oncology, so we could not explore genetic-
environmental interactions in this meta—analysis.21 Thirdly,
gray literatures were not searched. So although funnel plots



CANCER BIOLOGY & THERAPY 375

(panunuoD)
L 8€0°0 €1/65/87 €2/15/9T 001/001 THN uejsedne) Axqng 810Z uewyey [3pqy
Y/ T80L — 968008LS1
8 £10°0 0£1/87S/06€ 8€/¥01/18 8¥0L/€7T TH ueisesne) KemioN 710T UA
8 9/80 715/9181/€651 TTE/T86/5VL LT6£/6%0T THN paXIN vsn 9007 uUewyioy
8 0180 £6/90£/79C 001/20€/897 199/0£9 ewoydwA] ueisedne) Auewssn 9007 SI919IN
L S¥9°0 LT/8¥/€€ ¥/91/61 T0L/6€ aEs) paxIN vsn 600z buery
8 8070 8€/58/69 ov/TEL/TLL 261/06C 21b) uejseone) puejod £10T epuelepy-yda]
8 ¥97°0 £T/001/99 SP/081/¥8L £61/60¥ THN ueiseone) Auewusn £00Z 3Ny
8 Lo 8/7/598/569 €LE/T601/L¥8 8€81/TLET THN uejsedne) uspams 010z biaquiag
L VN WN VN 165/01S THN uelsy euiyd €10z busg
8 0150 0/22/8.T 0/8/L11 00€/ST1 THN uelsy eulyd s10z buayd
V/L SLSE — 068008154
L 780 €6/SET/69T 09/822/9T¢ LSS/VLS THN uelsy eulyd z10z bueyz
6 9960 96/£9/81L 89/85/6 LEL/SLL TNV ueisy eulyd €107 0eA
8 6510 9/15/€S ¥/¥v/09 0LL/80L THN uejsedne) Aley 9007 0215134
8 0£€°0 v/€E/LE €/T€/5T ¥4/09 TAD uejsedne) Axiny 7107 ueAlyad
L LLEO 17/6€/8C ¥T/19/T¢€ 88/L11 THN paxiw vsn ¥10z JonpQ
8 0490 v/zEl6y 9/1Z/S1 S8/t Y uejsedne) Aoxing 9107 [eSINN
L wN VN YN ¥0£/80C THN ueiseone) jewusq SL0Z UasRIN
L S0L°0 T/tw/99 /55/88 oLL/LYL H uejsedne) N €007 o4uniy
L Y760 €2/26/06 vIve/es S07/19 THN paxi l1zeig Z10Z Njd1uuipy
L 8170 9/LL/LT €/91/S€ 0S/¥S WW uelsesne) puejod S00Z Anzepy
L LT60 11/58/0LL 8v/L0L/LLL 992/99C v uelsy uemie] 9107 01
8 9€5°0 €1/9v/€S S1/89/T6 TLL/SLL THN ueiseone) puejod £00T epuelepy-y23]
8 9€5°0 €1/9%/€S LL/18/L0L TLL/661 THN ueiseane) aduely ¥00T epueIR\-Yd
8 €0v'0 0L/£L/90L 0Z/¥91/5¢ £61/60 THN ueisedne) Auewssn £00T aqny
8 9610 16/56/91 15/99/L1 207/8T1 W ueisy ueder £10Z nsiewesey
L SL6'0 0L/L¥/9S L/9¥/09 SLL/ELL WW uejseone) Aoxiny £10Z n|bolepAey
8 1600 65/T1/9TL 6E/vL/¥S LTE/L91 TNV uelsy eulyd SL0T 1
8 STT0 8E/¥T1/8EL 6/65/LS 00€/ST1L THN uelsy eulyd 510z buayd
L 1£6°0 L£/86£/0SS €/vv/16 6L0L/8€1L THN paXI vsn €007 usaig
L WN VN WN 001/08 WIN ueisedne) elueWOoY 110z nueg
8 S9.°0 97/851/7TT 0L/66/LLL 90%/9¢ TNV paxIW ejuewoy 610z nasaueg
L 6v0°0 0/6L/1T SivL/LL 0v/0€ D paXI uey| 500 Jebieziwy
Y/D T6S — TL8008LSA
6 996°0 81/£9/95 6/85/89 LEL/SLL TNV ueisy eulyd €107 OBA
L €80 6/9€/0 LE/€T/9T $8/08 TV uejsesne) Axquny 8L0T paysey
8 6510 9/15/€S ¥/¥%/09 0LL/80L THN uejsedne) Ajey 900¢ 021s13d
8 0£€0 v/€E/LE €/T€/5T ¥4/09 TAD uejsesne) Axqung 10T ueAlyad
L LLEO L2/6£/8T ¥T/19/2¢ 88//11 THN paxI vsn 10z Jonpo
8 0£90 v/Te/6y 9/17/S1 S8/t WY ueiseane) Axqung 9102 [esiNN
L YN wN VN Y0E/TLL THN uejsedne) jewusq SL0T U3SBIN
L ¥¥6°0 £7/76/06 v/ve/ce S0Z/19 THN paXIN |1zeig Z10T 121Uy
L 8170 9/L1/LT €/91/5¢€ 0S/¥S WW uejsedne) puejod S00T Inzey
L 6500 87/96/Tyl L1/S8/0L1 997/99¢ 1V ueisy uemie| 9107 01
L YN VN YN 0€€/L1€E THN PaxIN eiskejey SLoz wn
8 9€5°0 €1/9%/€S S1/89/T6 TLL/SLL THN uejsedne) puejod £00T epueIRp\-Y33
8 9€5°0 €1/9¥/€S LL/18/L0L TL1/661 THN uejsedne) aduely 7007 epueIR-yd3]
8 €0¥°0 0L/£L/90L 02/%91/5T £61/601 THN ueiseone) Auewisn £00Z 3Ny
L L1180 LLIYTL/01T L/TE/SY LSE/¥8 ewoydwA] ueiseone) Auewisn 8007 BiwijaH
L SL6'0 0L/L¥/9S £/9%/09 cLL/ELL W uejsedne) Axing £10Z niBoiepAey
8 7500 YS/LEL/LEL 8€/TL/LS 8TE/L91 TNV uelsy eulyd SL0TZ 134
8 0£70 6£/STL/9EL 6/65/LS 00€/ST1 THN ueisy eulyd s10z busyd
L 6¥0°0 0/61/1T SivL/LL 0v/0€ TAD paxI uel| 500 Jebieziwy
1/) 618 — L£8008LSA
91035 SON JMH 104 anjea-d4 s|ojuo) s95e) |013u0)/9s8) aseasip jo adA| Apiuyy Aiunod 1eaf ‘Joyine 3si14

(Jwywawmamm) sadkiousn azis 9|duwes

'SIPNIS PIpNPUI JO SONISLSIDRIRYD Y] “| 3|qe]



‘3|qejieAR J0U ‘YN 9]BdS BMBIO-9|ISLIMIN ‘SON ‘wnuqiinba biaquispm—ApieH ‘GMH ‘2dA1 ueinw ‘Jw 2dAy pjim mm ‘eiwayna) dnsejqoydwi|
duoiYd 11D ‘erwayna| dnsejqoydwA| sinde Ty ‘ewopAw sydninw ‘W ‘ewoydwA| sunbpoy “TH ‘ewoydwA| s,unbpoH-uou “THN ‘elwN3| snousbojpAw dluoIyd “JND ‘elwINN3| plojpAW 31Nde “JNY SuoneiAlIqqy

L 7190 87/95/€C 1Z/9¢/51 £L0L/TL WW ueiseone) Uspams L00Z Buayz
L LLY'0 €9L/1L 9/€L/LL 0€/0€ TNY pPaxIN uepng 610 j1eys
L G870 rL/vELL/680L L¥y/ST6/1TS G95€/€681 THN PaXIN vsn 9007 uewyioy
8 8790 81/95/9¢ 8Y/8¢/TC oLL/80L THN ueiseone) Aley 900¢ 031s19d
8 69L°0 01/9¢/8¢ L/TT/LE ¥£/09 TWD uelsesne) Aasun 710 ueAljysd
L ¥60°0 L8/tyl/16 0t/901/58 YLE/LET 1D uelse>ne) elssny §10¢ uehdasag
L 8560 0l/6€/6¢ LL/€s/eS 88/L11 THN pPaXxIN vsn ¥10¢ J0npO
8 90 L1/9€/TE €/L1/TT S8/Ty WY uejseone) Aauny 910z [esinN
8 9%0'0 051/20€/80C SSL/86t/LLe 099/¥99 ewoydwAT ueiseone) Auewan 900¢ s4913IN
L VN VN VN L0€/90¢ THN uejseone) Jjewusqg SLOT USSIBIN
8 LS50 L¥/06/9¢ G/0¢/8 €LL/EY THN ueiseone) puejod 9107 0¥314zsopaN
L 8960 TE/SS/VT 8%/69/0€ LLL/LyL T ueiseone) AN €00C oJunpy
L 7580 TT/T6/T0L 1/9t/1T 9le/19 THN PoXIN lizeig L0z ledtuuiy
L £19°0 LL/ez/ot LL/€z/0t 0S/¥S WW ueiseone) puejod S00¢ Inze
L 1000 Cl/Ts/Tot 11/05/50T 997/99T Tv ueisy uemie| 910 01
L VN VN VN oge/LLE THN PaXIN eiskeje SLoz wn
8 L1T0 0C/Ly/SY C€/L8/9S CLL/sLL THN ueiseone) puejod £00C epueieiN-y397]
8 L1T0 0C/LY/SY ¥¥/001/5S CLL/661 THN uelse>ne) dduel 00T epueleiy-yda7]
8 vLL°0 0S/v6/8% 86/TSL/T8 w6l/TeT 1 ueiseone) puejod €10C epueieiN-yd97
8 89€°0 8%/06/5S 88/0LT/LLL €61/60% THN uelsesne) Auewssn £00T 39N
L 1000> 67/TSY/865€ 0t/CL€/L01T 6L0%/6S¥T THN PaXIN vsn €107 poobso
L G190 oL/ze/ee EL/LE/ET SL/L9 v PoXIN lizeig SLOZ PloiiH
L L€L'0 8L/Ts/ey €L/99/v€ cLL/eLt WW ueiseone) Aomn) £10Z njbolepAey
8 86¢£°0 SE/VEL/BSL TT/0L/SL 8C€/L91 WY uelsy eulydy S10T 1o
L VN VN VN £85/01S THN ueisy eulyd €107 buag
L 000°L Ly/T8/1y CL/52/9¢ ¥91/€9 THN ueisedne) eljelysny €007 weybuiuun)
8 0LL0 €/09/L€T 0/vz/10L oog/sel THN uelsy eulydy §10Z Buayd
L 0ST0 9t/68/09 8€/9€1/0L S6L/vT THN ueisedne) Uspams S00Z punibiag
L VN VN VN 00L/08 WW ueise>ne) eluewoy 110 nueg
8 6S€°0 ¥//88L/vL €v/60L/vL 90%/9TC WY PoXIN ejuewoy 610¢C nisaueg
L 6090 0/9/¥€ o/€L/LL 0t/0€ TND PaXIN uelj S007 sebieziiwy
9103 SON JIMH Jo} anjea-4 s|0J3u0) s9se) |013U0)/358) 9seasip Jo adA| Adiuylg Auno) 1e3K “loyine 3sii4
9z1s 9|dwes

(Quiwawm/amm) sadf1ousn

376 P. HONG ET AL.

“(panunuo)) *L |qeL



'S|0JIUOD PUB SISED USIMIS] SDDUIRYIP Juediubis Ajjednsiels ale a1y} Juasaidal pjoq ul sanjea ay|
"3|qe|IeAR 10U ‘YN ‘|eAIRIUI 3DUIPHUOD ‘| ‘olrel Sppo ‘YO ‘ewojpAw djdninw ‘W ‘ewoydwA| s,upbpoy “TH ‘ewoydwA| s,unBPOH-UOU “THN ‘BIU}NS| JIUOIYD “TD ‘BIWHNI| 3INDR “Ty :SUOIRIARIGQY

CANCER BIOLOGY & THERAPY 377

%0 (STL-92°0) L60 180 %0¢€ (£9'1-€8'0) 8L'L  9€0 %01 (85°1-0£°0) 90 L 080 %0 (6T°1-65°0) £8°0 6¥°0 0Lg/6l€ WW
%S9 (66°'0-8£°0) 880 v0°0 %8 (91'L-66'0) LO'L 800 %SL (€9'1-68°0) 0T L ¥T0 %8¢ (L6°'0-8£°0) ¥8°0  L000°0>  ST90L/6T0L THN
%S9 (€9°L-¥8°0) LL'L 9¢0 %59 (SL'1-tLo) Tl 19°0 %0 (68°0-0S5°0) 99°0 $00°0 %0L (¥8'1L-99°0) OL'L [44] 029/€19 D
%65 (6€°L-¥£°0) LOL ¥6'0 %0 (0€°L-6£°0) L0L 160 %8¢ (¢L1-65°0) 10°L L6'0 %EE WTL-£L0) L60 €80 YSL/TyS v
%9 (S1°1-68°0) TO'L 780 %Ly (£1'L-56'0) SO'L V€0 %59 (LT'1-S2°0) omo o %y (T1'1-68°0) 00°L 860 99ze/Toee ueise>ne)
%0 (61'L-08'0) 86°0 80 %0 (8T’'L-08'0) LO'L €60 %0 (¥£'1-69°0) 6 120 %0 (£0'1-5£°0) 06'0 1740 L8%71/890L uelsy
%9 (¥0'1-98°0) S6'0 4] %LE (€1'1-66'0) 90'L 600 %59 (67°1-68°0) L 8%'0 %EY (56°0-£8'0) 68°'0  S000°0 ovleL/vLee IEA0]
Y/9 T80L — 968008Ls4
%9L (91°L-58°0) 66°0 16°0 %€EE (0L'L-¥6'0) TO'L 790 %09 (E€'L-€6'0) LL'L ST0 %CL (EL'L-6L0) ¥6'0 ¥S0 6¥89/50%S THN
%6V (85°L-86°0) ST'L L0°0 %0 (8€'L-1£'0) 660 960 %0 (£0°'L-5¥°0) 0£°0 oLo %¢EY (9£'1-06'0) 9T 6L°0 ¥67/6C€ ib)
%YS (SLI'L-16'0) TO'L 120 %0 (S0'L-88'0) 960 6€0 %€E€ (0T°'1-€6°0) 90°L 8¢€0 %Sy (L1'L-26°0) LO'L 780 CE6E/¥06€ ueise>ne)
%0 VYN VN %0 VN YN %0 YN VN %0 (86°0-79°0) 8£°0 €0°0 £68/5€9 uelsy
%99 (€1'L-06°0) LOL 980 %0 (L0'L-€6'0) 00'L  £670 %Sy (rT'L-zo'l) 'L 20°0 %79 (€1'1L-98°0) 66'0 /80 7588/LT799 [|e19A0
V/1 SLSE — 0680081s4
%0 (67°'1-68°0) SL'L 8C°0 %0 (¥S'L-82°0) OL'L 090 %0 (81'1L-7S°0) 8£°0 ST0 %99 (C6'T-€8°0) SS°'L L1°0 Sly/lce WW
%0 (LE'L-80°L) 61°L  ¥000°0 %0 (PL'L-£8'0) 00'L  S6°0 %0 (08°0-91°0) 09°0  #000°0 %0 (zv'L-90°L) €T°L <000 000€/¥50C THN
%S€ (¥0'L-¥¥'0) 890 800 %0 (L1T-Tro) vl vvo %0L (S1°09-91°0) LL'€E 4 %0 (EL'L=LE0) ¥9°0 [4N0] ¥11/06 D
%C6 (PE'1-0v'0) €££°0 LE0 %29 (€S'L-1L0) ¥O'L €80 %6L (STL-¥¥'L) €TE  S000°0 %y (L£°0-S¥°0) £S°0  L000°0> G18/06S v
%€ (¢T1-$6'0) 80'L €70 %0 (61'L-v¥80) 00'L 860 %L (L1°1-55°0) 8£°0 L1°0 %YS (87'1-680) SL'L 620 €9€1/56S1 ueisesne)
%06 (0v'L-89'0) L6°0 L8°0 %¢E€ (9T1-¥6'0) 60'L  STO %88 (L6T-89°0) T¥'L SE0 %9L (0T'1-£5°0) €80 LE0 68/1/SLEL uelsy
%9L (€1'L-78°0) 96°0 €90 %0 (EL'L-76'0) TO'L 690 %L9 (0¥'L-€£°0) LO'L 60 %89 (LT'1-18°0) 660 €60 0S¥/95C¢€ |1e19A0
v/ T6S — TL8008LSA
%9 (8T°1-68°0) 90°L 0S'0 %0 (CT1-$80) TO'L  S80 %0 (06°0-6%"0) 99°0 600°0 %0 (PE'1-56'0) €L'L 8L'0 YSLL/€89L THN
%S€ (¥0°'L-¥¥'0) 89°0 800 %0 (LrT=Tro) vl vvo %0£ (S1°09-91°0) LL'€E S0 %0 (EL'L=LE0) ¥9°0 1YY} ¥¥1/06 »
%16 (99'1-95°0) 96°0 680 %LS (91'L-190) ¥80  0€0 %8 WTT-v50) OL'L 080 %/L8 (F1'T-€5°0) 90'L /80 106/0£9 v
%99 (£€'1-06°0) LL'L S€0 %0 (SL'1-€8°0) L60 90 %ST (€0°L-£5°0) 9270 £0°0 %99 (€S°L-v8°0) ¥L'L ov'o 6851/96v1 ueisedne)
%L.8 (9r'L-19'0) S6'0 180 %0S (€1'L-9£°0) €60 9¥0 %S8 (00'T-t¥'0) T6'0 €80 %LL (9¥'L-79°0) S6'0 €80 LEOL/€L9 uelsy
%LL (¢T1-88°0) v0'L 90 %0 (60'L-58'0) 960 950 %EL (£¥'1-89°0) 00°'L 00'L %89 (9T'1-¥8°0) TO'L 180 £87E/¥69C [Ie19A0
1/3 618 — LL8008LS4
dlshels | (ID%S6) 4O anjea d  onsness | (1ID%$6) 4O anjead  dnsnels | (1D%S56) anjead  dusiels | (ID%S6) 4O anjea d  azis 3|dwes s9|qelen
uospedwod 39|y uosedwod JueUIWOP-19AQ uosiedwod aAISSIIY uosiiedwod jueujwoq

*ABojoduo |ed16ojoreway pue swsiydiowAjod o[-/ JO synsal saskjeue-eId|\ ‘T d|qel



378 (&) P.HONG ET AL.

were overall symmetrical, we still could not rule out the
possibility that our combined results may be affected by
potential publication biases.*”

In summary, this meta-analysis demonstrated that IL-10
rs1800890, rs1800896, rs1800871 and rs1800872 polymorph-
isms may confer susceptibility to hematology oncology, espe-
cially for NHL. However, the combined results of this meta-
analysis should still be verified by further studies with larger
sample sizes.

Authors’ contributions

Pan Hong and Jia-ping Fu conceived and designed the study. Pan Hong
and Wei-ying Feng searched literatures. Lei-hua Fu and Jing Jin analyzed
data. Pan Hong and Jia-ping Fu drafted the manuscript. All authors
approved the final manuscript as submitted.

Disclosure of Potential Conflicts of Interest

The authors declare that they have no conflict of interest.

Funding

2019 Zhejiang medical and health science and technology plan pro-
ject (zwf [2018] No. 52), No. 2019ky715.

Data availability statement

Data sharing is not applicable to this article as no new data were created
or analyzed in this study.

Ethical approval

This article does not contain any studies with human participants or
animals performed by any of the authors, thus ethical approval and
informed consent are not required.

References

1. Ferlay J, Soerjomataram I, Dikshit R, Eser S, Mathers C,
Rebelo M, Parkin DM, Forman D, Bray F. Cancer incidence and
mortality worldwide: sources, methods and major patterns in
GLOBOCAN 2012. Int J Cancer. 2015;136:E359-386.

2. Siegel RL, Miller KD. Jemal A. Cancer Statistics, 2017. CA Cancer
J Clin. 2017;67:7-30.

3. Torre LA, Siegel RL, Ward EM, Jemal A. Global cancer incidence and
mortality rates and trends - an update. Cancer Epidemiol Biomarkers
Prev. 2016;25:16-27. doi:10.1158/1055-9965.EPI-15-0578.

4. Navin NE. Cancer genomics: one cell at a time. Genome Biol.
2014;15:452. doi:10.1186/s13059-014-0452-9.

5. Garraway LA. Genomics-driven oncology: framework for an
emerging paradigm. ] Clin Oncol. 2013;31:1806-1814.
doi:10.1200/JC0O.2012.46.8934.

6. Gordon BL, Finnerty BM, Aronova A, Fahey TJ 3rd. Genomic
medicine for cancer diagnosis. J Surg Oncol. 2015;111:24-30.
doi:10.1002/js0.23778.

7. Mocellin S, Marincola FM, Young HA. Interleukin-10 and the
immune response against cancer: a counterpoint. J Leukoc Biol.
2005;78:1043-1051. doi:10.1189/j1b.0705358.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Oft M. IL-10: master switch from tumor-promoting inflammation
to antitumor immunity. Cancer Immunol Res. 2014;2:194-199.
doi:10.1158/2326-6066.CIR-13-0214.

. Abdel Rahman HA, Khorshied MM, Reda Khorshid OM,

Mourad HM. Association of interleukin-2-330T/G  and
interleukin-10-1082A/G  genetic polymorphisms with B-cell
non-hodgkin lymphoma in a cohort of Egyptians. Turk
J Haematol. 2018;35:99-108. doi:10.4274/tjh.

Amirzargar AA, Bagheri M, Ghavamzadeh A, Alimoghadam K,
Khosravi F, Rezaei N, Moheydin M, Ansaripour B, Moradi B,
Nikbin B, et al. Cytokine gene polymorphism in Iranian patients
with chronic myelogenous leukaemia. Int ] Immunogenet.
2005;32:167-171. doi:10.1111/€ji.2005.32.issue-3.

Banu C, Moise A, Arion CV, Coriu D, Tinase A,
Constantinescu I. Cytokine gene polymorphisms support diagnos-
tic monitoring of Romanian multiple myeloma patients. ] Med
Life. 2011;4:264-268.

Breen EC, Boscardin WJ, Detels R, Jacobson LP, Smith MW,
O’Brien SJ, Chmiel JS, Rinaldo CR, Lai S, Martinez-Maza O,
et al. Non-Hodgkin’s B cell lymphoma in persons with
acquired immunodeficiency syndrome is associated with
increased serum levels of IL10, or the IL10 promoter —592
C/C genotype. Clin Immunol. 2003;109:119-129. do0i:10.1016/
S1521-6616(03)00214-6.

Cunningham LM, Chapman C, Dunstan R, Bell MC, Joske DJ.
Polymorphisms in the interleukin 10 gene promoter are associated
with susceptibility to aggressive non-Hodgkin’s lymphoma. Leuk
Lymphoma. 2003;44:251-255. d0i:10.1080/1042819021000035590.
Deng Q, Zheng T, Lan Q, Lan Y, Holford T, Chen Y, Dai M,
Leaderer B, Boyle P, Chanock SJ, et al. Occupational solvent
exposure, genetic variation in immune genes, and the risk for
non-Hodgkin lymphoma. Eur ] Cancer Prev. 2013;22:77-82.
doi:10.1097/CEJ.0b013e328354d2cl.

Moher D, Liberati A, Tetzlaff J, Altman DG. PRISMA group.
Preferred reporting items for systematic reviews and meta-analyses:
the PRISMA statement. Ann Intern Med. 2009;151:264-269.
doi:10.7326/0003-4819-151-4-200908180-00135.

Stang A. Critical evaluation of the Newcastle-Ottawa scale for the
assessment of the quality of nonrandomized studies in
meta-analyses. Eur ] Epidemiol. 2010;25:603-605. doi:10.1007/
$10654-010-9491-z.

Turner DM, Williams DM, Sankaran D, Lazarus M, Sinnott PJ,
Hutchinson IV. An investigation of polymorphism in the
interleukin-10 gene promoter. Eur ] Immunogenet. 1997;24:1-8.
doi:10.1111/.1365-2370.1997.tb00001 .x.

de Oliveira JG, Rossi AF, Nizato DM, Cadamuro AC, Jorge YC,
Valsechi MC, Venancio LPR, Rahal P, Pavarino EC, Goloni-
Bertollo EM, et al. Influence of functional polymorphisms in
TNF-a, IL-8, and IL-10 cytokine genes on mRNA expression
levels and risk of gastric cancer. Tumour Biol.
2015;36:9159-9170. doi:10.1007/s13277-015-3593-x.

Nishi A, Milner DA Jr, Giovannucci EL, Nishihara R, Tan AS,
Kawachi I, Ogino S. Integration of molecular pathology, epide-
miology and social science for global precision medicine. Expert
Rev Mol Diagn. 2016;16:11-23.

Chen R, Zheng Y, Zhuo L, Wang S. The association between
miR-423 rs6505162 polymorphism and cancer susceptibility:
a  systematic review and meta-analysis.  Oncotarget.
2017;8:40204-40213.

Wang BS, Liu Z, Xu WX, Sun SL. CYP3A5*3 polymorphism and
cancer risk: a meta-analysis and meta-regression. Tumour Biol.
2013;34:2357-2366. d0i:10.1007/s13277-013-0783-2.

Jia J, Ren J, Yan D, Xiao L, Sun R. Association between the
XRCC6 polymorphisms and cancer risks: a systematic review
and meta-analysis. Medicine (Baltimore).  2015;94:283.
d0i:10.1097/MD.0000000000000283.


http://dx.doi.org/10.1158/1055-9965.EPI-15-0578
http://dx.doi.org/10.1186/s13059-014-0452-9
http://dx.doi.org/10.1200/JCO.2012.46.8934
http://dx.doi.org/10.1002/jso.23778
http://dx.doi.org/10.1189/jlb.0705358
http://dx.doi.org/10.1158/2326-6066.CIR-13-0214
http://dx.doi.org/10.4274/tjh
http://dx.doi.org/10.1111/eji.2005.32.issue-3
http://dx.doi.org/10.1016/S1521-6616(03)00214-6
http://dx.doi.org/10.1016/S1521-6616(03)00214-6
http://dx.doi.org/10.1080/1042819021000035590
http://dx.doi.org/10.1097/CEJ.0b013e328354d2c1
http://dx.doi.org/10.7326/0003-4819-151-4-200908180-00135
http://dx.doi.org/10.1007/s10654-010-9491-z
http://dx.doi.org/10.1007/s10654-010-9491-z
http://dx.doi.org/10.1111/j.1365-2370.1997.tb00001.x
http://dx.doi.org/10.1007/s13277-015-3593-x
http://dx.doi.org/10.1007/s13277-013-0783-2
http://dx.doi.org/10.1097/MD.0000000000000283

	Abstract
	Introduction
	Materials and methods
	Literature search and inclusion criteria
	Data extraction and quality assessment
	Statistical analyses

	Results
	Characteristics of included studies
	Meta-analyses results
	Sensitivity analyses
	Publication biases

	Discussion
	Authors’ contributions
	Disclosure of Potential Conflicts of Interest
	Funding
	Data availability statement
	Ethical approval
	References

