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[Abstract] Objective To summarize the evidence of correlation between the molecular mechanism of
high altitude polycythemia (HAPC) and disease occurrence,development. Methods Subgroup analysis, EGG-
ER detection and sensitivity analysis were conducted by strict literature screening,quality evaluation and mer-
ging forest map production. Results (1) Among the 3 434 Chinese and English literatures, 10 studies (inclu-
ding 19 sites) were finally determined after strict literature screening and quality evaluation. (2) The differ-
ences of merged studies were statistically significant (P =0. 000) but with significant heterogeneity (I° =
86.9%). (3)After 2 studies of them were excluded by sensitivity analysis, there was no heterogeneity in the
merger (I°=11%) with statistically significant difference (P<C0.05). (4) The heterogeneity of the studies in-
cluded by Han nationality is much higher than that of Tibetan nationality (I°=88.3%,I1°=2.4%). (5) There
was little heterogeneity in the merger of correlation studies below 3 600 m (I*=0% ,P<C0. 05). Conclusion
The research on the molecular mechanism of HAPC and its correlation should be intensified and broadened.
The evaluation system of traditional Meta researches is not fully applicable to the evaluation of articles in the
field of molecular biology and needs to be improved. Sample size should be expanded of different nationalities
and altitudes to exclude the heterogeneity of HAPC-related studies.
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Study %
D RR (95% CI) Weight
Jin Xu 2015 —_—— 186(1.04,333)  1.80
XiaoweiFan12018 —— 142(1.07,189) 388
XiaoweiFan22018 —— 121(0.98,149) 470
XiaoweiFan32018 ————————279(132,587) 123
Xiaona Li 2017 —_— 180(1.13,285) 217
Yiduo Zhao1 2017 B B 124(090,1.71) 368
Yiduo Zhao2 2017 —_—— 190(1.06,341)  1.84
Yu Chen 2013 ! —— 316(261,384) 1200
Yu Chen1 2016 —— 146(1.14,187) 1002
Yu Chen2 2016 —— 137(1.19,157)  19.05
Jin Xu1 2015 — 164(1.10,243) 335
Jin Xu2 2015 —_— 155(1.11,215) 431
Amy M. Cole1 2014 —_— H 0.70(0.58,0.86)  10.79
Amy M. Cole2 2014 —_— 179(1.17,2.74) 322
Liu jun1 2017 — 137(1.08,1.74) 429
Liu jun2 2017 — 137(1.05,1.78)  4.09
Yiduo Zhao3 2017 4 145(0.93,227) 266
Yiduo Zhaod 2017 — 150(0.99,227) 286
Yiduo ZhaoS 2017 —— 135(1.04,176)  4.09
Overall (I-squared = 86.9%, p = 0.000) [0 159(1.49,170)  100.00
Il T
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I ERBRBEENGEHARERESZIT*E LA
BRI S (17 =88. 3%, P =0.000) , S A& W52 1Y
SV FEE N R IURA A, W 3.8 3, Lk
R R B SR DUE HAPC 40 ABF 28 v 40 45 1) &
i F: PIK3CD, AR, EPASI, Glutl, EPHA2, E-
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PHA2 ,EPASI.ITGA6 fil ERBB4,

7T FE T IV 2 43 BT 445 R 22 R A g ik 2E i S HL R W
WS =2.4%,P=0.411), J5 8 7] A 174
M . R A L R R N R T R B A O g
A 41 $5:. EPAS], PIK3CD, COL4A3, LAMB3 I
KDMS5B, iX JLF 3 K 7 5 i HAPC #9774 A 1R
S (A DM L TG X T HAPC B BF 98 45 5 55 Fafd
EiER TS S S AT T

ARSCRNAN T BV 0 2 55 3 N — Se e A 5
HFREARSR /N, A 1 R R R RG2S
HAPC B 7= A 52 I AR S i 45 5 L 40 #r 45 9 22 5 0 4t
(TP =94. 3%, P=0.000), A fig 5 H A B % iy
WEIR 45 R AT XS

%£3 REIASWHES

533 A P Tau-squared (%)
R Ji% 7.51 0. 000 0.411 2.4
# JE DUk 12. 69 0. 000 0. 000 88.3
Wit L AR 0.50 0.616 0. 000 94. 3
JERVN 13.78 0. 000 0. 000 86. 9
Study %
D RR (95% Cl) Weight
Tibetan ,
Jin Xu 2015 —:—0— 1.86(1.04,3.33) 1.80
XiaoweiFan12018 — 142(1.07,189) 388
XiaoweiFan32018 —Q—O— 279(1.32,587) 123

Yiduo Zhao1 2017 -+ 1.24(0.90,1.71) 368

Yiduo Zhao2 2017 —_— 1.90(1.06,3.41) 1.84
Yu Chen2 2016 —— 1.37(1.19,1.57) 19.05
Jin Xut 2015 R — 164 (1.10,243) 335
Jin Xu2 2015 1.55(1.11,2.15) 431
Subtotal (I-squared = 2.4%, p = 0.411) < 1.50(1.35,1.66) 39.13

To the han nationality
XiaoweiFan22018 o
Xiaona Li 2017

1.21(0.98,1.49) 470
1.80(1.13,2.85) 217

Yu Chen 2013 ' —— 3.16(2.61,3.84) 12.00
Yu Chen1 2016 —_ 1.46 (1.14,1.87) 10.02
Liu jun1 2017 — 1.37(1.08,1.74) 429
Liu jun2 2017 —- 1.37(1.05,1.78) 4.09
Yiduo Zhao3 2017 T— 1.45(0.93,227) 266
Yiduo Zhao4 2017 e 150 (0.99,2.27) 2.86
Yiduo Zhao§ 2017 —— 1.35(1.04,1.76) 4.09
Subtotal (I-squared = 88.3%, p = 0.000) o 1.86(1.69,2.05) 46.86
|
Andean population of Enos H
Amy M. Cole1 2014 S ' 0.70(0.58,0.86) 10.79
Amy M. Cole2 2014 — 1.79(1.17,274) 322
Subtotal (I-squared = 94.3%, p = 0.000) <> 0.95(0.79, 1.15) 14.01
'
Overall (I-squared = 86.9%, p = 0.000) Q 159 (1.49,1.70) 100.00
T T
17 1 5.87
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Y T3 3k A FE 2 0 HAPC 77 4= iy B A P £,
PRI A SC % g B AT T 41 4 B, 4 B 4 R L
3600 m fEAFE S K BL 3 600 m LLF B4 I 5
FHER/N, ZRAEITEB XTI =0.0%,P =
0.751), W% 4 B 4. F+H 3 600 m KL FMWFR AT
S5 R R AR, X LR SCEE Y 3K R E X HAPC 19
SR ST, W 3 600 m K UL F YRR AR 4 BT 45
BRI =90.5%.P=0.000, H 5 5P i 3= 5k 5
FICEE Y B AR i 22 5, [A] Ao o AORR P A3 BT 4 R
R BRABAES & COLE 485 3% 2 i SC s ) T 45 1 i
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FHAR K S5 1 35 Bk JRAE T BEAR S B 58 i A
A i 5 HA LR SCHR IR AS 5 22 S sk KO 5 1, [m) st
COLE %1% F7 5t A0 45 5 55 L b gy A SCHk T 75 1 19
5 M R (HAPC B 19 4#A SENPI rs7963934 iX —
(DA=R PN S NS R 3 PN DI

4 BRTASWHESR

B (m) Z P Tau-squared I12(%)
=3 600 12.63 0. 000 0. 000 90. 5
<3 600 5.52 0. 000 0.751 0.0
JEYN 13.78 0. 000 0. 000 86.9
Study %
D RR(95% Cl)  Weight
>3600
Jin Xu 2015 ————— 1.86 (1.04, 3.33) 1.80
XiaoweiFan12018 —— 1.42 (1.07, 1.89) 3.88
XiaoweiFan22018 —— 1.21(0.98, 1.49) 4.70
XiaoweiFan32018 ———%———— 279(132,587) 123
Yiduo Zhao1 2017 N 124 (0.90, 1.71) 368
Yiduo Zhao2 2017 — 1.90 (1.06, 3.41) 1.84
Yu Chen 2013 [N 3.16 (261, 3.84) 12.00
Yu Chen1 2016 —— 1.46 (1.14, 1.87) 10.02
Yu Chen2 2016 - 137 (119, 1.57) 19.05

Amy M. Cole1 2014 —— 0.70 (0.58, 0.86) 10.79

Amy M. Cole2 2014 1.79(1.17,2.74) 3.22
Yiduo Zhao3 2017 T 1.45(0.93, 2.27) 2.66
Yiduo Zhao4 2017 [ 1.50 (0.99, 2.27) 2.86
Yiduo Zhao5 2017 — 1.35(1.04, 1.76) 4.09
Subtotal (I-squared = 90.5%, p = 0.000) ¢ 1.61(1.50, 1.73) 81.79
<3600 H
Xiaona Li 2017 —_— 1.80 (1.13,2.85) 2.17
Jin Xu1 2015 —_— 1.64(1.10,2.43) 3.35
Jin Xu2 2015 —_— 1.55(1.11,2.15) 4.31
Liu jun1 2017 —- 1.37(1.08, 1.74) 429
Liu jun2 2017 — 1.37 (1.05, 1.78) 4.09
Subtotal (I-squared = 0.0%, p = 0.751) 1.51(1.31,1.75) 18.21
Overall (I-squared = 86.9%, p = 0.000) (o] 1.59 (1.49, 1.70) 100.00
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HEHE bR BRI 5, 17 >>50 % 40 A SCHik & I A7 7E
SBPE L B R STATALS. 1 31 3k 47 S0 43
Br . A b SO IR SR 43 BT 7 1k R AR S
BRI 40 A1 SCHlk, 25 R B 6 BT n, 78 95% CI -
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1.49~1.70 A 2 fF SCHR X [H] 2 # d 7 Al 5 X 8] E
X 2 R SCHR R AEAE 5 I 04 B 1R, ] 390 D 53 Ik R
45 T COLE %65 2 B SCHR B, 40 B 405 31 14 53 I
W A W ARk L b b A R A S M R R R T
PLE 2 f Sk

FRAR S WS o T PCR-155 40 B S5 05 ik &
AT X B DUR A RE AT T EPASI rs6756667
AV TR U 5 SR R A S BRI TR R DUR BB
HAPC FHER , J& DU A HE R G 97 B 2 (OR = 0. 64,
95%CI:0.43~0.95), T I SCHERWF 8 N800 8
THABTUHME , Pt 5 HAb UG SCBR& 57774 T 5
P o H R T RIS 25 S RIS RS R K
FEAEEVE ST, X U2 B K B H AT C T HAPC )
TR Z A PERE ST i B S . 7R Z R MRS, NS
P RAEA G, DUAR m B 58 1 T Sk

COLE %" iy 3¢k . 3 % A | TagMan SNP
B DR 43 10 43 A 19 7 9 S 15 s 0 42 6 i A HE Y SENPL
rs7963934 BB HAT T 5 HAPC 7= By HH M 0F 5T,
HH 25 5 R o6 BRZH HLA b SNP 28 20 i A B0 K F
s 191 4L 1 N80, E B L PR B 9 A7 7E 5 HAPC 7= 4
JETCAR K S I, DR 192 SCR I 45 2R 5 Fir g A
SCHR A 45 F A B, DT 52 e 2] T & 0 5 5 v, Y
S 1635 0 SR

Meta-analysis estimates, given named study is omitted
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| Lower CI Limit OEstimate
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L SOk A B & B, BETE HAPC /9 AH G 1F 5% 17
16— 86 R . (1) H AT H9 HAPC 43 #L % 7 | 0F 58 1Y
SCEEME A IF BT R HAPC 8 4+ HL 6 AT 5%
F/D 5 (2) 6T e S Al thE T N R G 3% 9 M 22 5 N
# HAPC 43 FHLE 7 s R A7 1 R . B AT Sk
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