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[Abstract] Objective To investigate the change characteristics of serum uric acid (SUA) in young males after ascending
from the plains to plateaus at varying altitude, focusing on the prevalence of hyperuricemia (HUA) and cumulative incidence of gout
as well as their influencing factors after different durations of residence at extremely high altitude (>5500 m). Methods A

prospective cohort study design was adopted. Young males scheduled to ascend from the plains to the plateau from April to December
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2023 were enrolled. Prior to plateau entry, participant recruitment, informed consent acquisition, structured questionnaires (covering
sociodemographic characteristics, lifestyle, and prior plateau exposure history), physical examinations, and fasting venous blood
sampling were completed. A total of 651 participants were ultimately enrolled and divided into three groups by actual residential
altitude: 3000-4000 m group (n=200), 4000—-5500 m group (n=200), and >5500 m group (n=251). Serum uric acid and related
biomarkers were re-examined for all participants 3 months after plateau migration; only the >5500 m group was followed up for an
additional 3 months until the 6th month post-migration. Psychological status was assessed using the Zung Self-Rating Anxiety Scale
(SAS) and Zung Self-Rating Depression Scale (SDS). Univariate and multivariate logistic regression analyses were performed to
identify independent risk factors for HUA and gout at extremely high altitudes. Results At the plain baseline, the overall HUA
prevalence among all participants was 19.1%. Three months after plateau settlement, the HUA prevalence rates of 3000—4000 m,
4000-5500 m, and >5500 m groups were 51.5%, 59.0%, and 68.5%, respectively, with statistically significant intergroup differences
(P<0.001); the cumulative incidence of gout was 3.0%, 4.0%, and 6.4%, respectively, also showing significant intergroup disparities
(P<0.001). In the >5500 m group, the mean SUA level rose from (475.31+113.50) pmol/L at 3 months to (485.25+109.62) pmol/L
at 6 months (P=0.003), and the HUA prevalence rose from 68.5% to 70.1% (P=0.016), while the cumulative incidence of gout
increased from 6.4% to 7.2% (P=0.632). Univariate analysis identified altitude, body mass index (BMI), waist circumference, previous
plateau ascents, red meat intake, and exercise intensity as candidate variables for multivariate models. Multivariate logistic regression
revealed that high altitude (OR=1.028, P<0.001), high BMI (OR=1.237, P<0.001), and high-intensity exercise (OR=5.217, P=0.008)
were independent risk factors for HUA; elevated serum uric acid was an independent risk factor for gout (OR=1.014, P<0.001),
whereas oxygen inhalation was an independent protective factor against gout (OR=0.284, P=0.004). Conclusion In young males
ascending from plains to high-altitude regions, serum uric acid levels and the risk of HUA and gout increase with higher altitude and

longer duration of stay. High altitude, high BMI, and high-intensity exercise are independent risk factors for hyperuricemia.

Hyperuricemia is an independent risk factor for gout, and oxygen inhalation exerts an independent protective effect against gout.
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Fig.1 Participant inclusion and exclusion flowchart
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Tab.1 Comparison of serum uric acid, HUA prevalence, and gout cumulative incidence among different altitude groups at 3 months after
deployment
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Tab.2  Univariate and multivariate logistic regression analysis of factors influencing hyperuricemia (HUA) in young males at extreme high altitude

. AR5 ZHER T (BAL1) Z R T (B 2)
OR(95%CI) P OR(95%CI) P OR(95%CI) P
—JRRHIE
A 0.959(0.906~1.016) 0.156 - - - -
B 1.003(0.982~1.025) 0.752 - - - -
BMT* 1.009(1.005~1.013) <0.001 1.237(1.127~1.358) <0.001 1.237(1.127~1.358) <0.001
R 0.994(0.983~1.005) 0.307 - - - -
JIEE Pl 1.013(1.000~1.026) 0.044 - - - -
o SR
I e IR R 0.818(0.743~0.902) <0.001 = = = =
o S A R ] 0.982(0.946~1.019) 0.340 = = = -
A H W S5 S [) 1.017(0.959~1.078) 0.580 = = - -
TR 1.001(1.000~1.001) <0.001 1.028(1.016~1.041) <0.001 = =
AE I
W A e 0.821(0.585~1.151) 0.252 - = - -
elikd 0.659(0.132~3.297) 0.612 — - - -
KB 1.008(0.458~2.219) 0.984 i - - -
BRI ¢ 0.751(0.616~0.916) 0.005 - - 5.217(1.529~17.801) 0.008
B IIR 0.985(0.461~2.105) 0.968 - - - -
BEROK & 1.000(1.000~1.000) 0.499 - - - -
3 A I R e ] 0.972(0.826~1.144) 0.732 - - - -
H 2= 41 H g st ] 0.954(0.889~1.024) 0.194 - - - -
RE G5
fans| 1.002(1.000~1.003) 0.023 = = = =
YEBE AR 1.002(1.000~1.004) 0.134 - = = =
AR ®# 1.000(0.998~1.002) 0.651 - = = =
bitic) 1.000(1.000~1.001) 0.385 - = = =
KR 1.000(0.999~1.002) 0.595 = = = =
Bk 1.000(0.999~1.001) 0.690 - = = =
GES 1.000(0.999~1.000) 0.467 - - = =
S8 1.001(0.999~1.002) 0.457 - - = =
ARy 1.000(0.999~1.001) 0.717 = = = =
AHR 1.000(0.999~1.000) 0.222 = = = -
H e AR 1.000(1.000~1.000) 0.274 = = = =
HAbFEAR
SDS 47 0.696(0.468~1.036) 0.074 - - - -
SAS T4 1.155(0.071~18.803) 0.919 - - - -

7 RIRVERARMA SRR SAERIIEL T DB TS BMI)AE LA B RS R ST 1 LSS R A
(RN 1 kg/m?); ST MBS L K 5220 A (OR=1.001) - 51 BTSSRI PR JEME , W59 407 5534100 mo 157
SRR (OR=1.028) 3 SHI I 158 BHBURIY LS DRI A . 0TI AT IS A58 42 (SAS) RIS FCHD A it 4(SDS) P

JEAE G PR BRK AT e TR e X —45 R 54
WFFEA AR, AT RES PR R QI A 17 P AR AL A
A PR e i PR G A RGE AT G . R, AR
FEHE— D XHHHEFR . HUA KO U PR 5 A [
ESZ NIy

3.3 MR HUA SIUHTERR IR e R e
BT, W K (>5500 m) B B 6 A A R,

HUA WZHAYAS B 1A . TG, ALT. WBC. RBC. Hb
K HCT 7K-F-44 B 52 5 T NUA W4H (P<0.05), $27RH
R T HUA A BERR R 2L . 2L 4y
Z M IIRE S H o Han SFPU7E S ifg s AN REH A 2R,
TG/HDL-C HAH 5 1L FR R 7K F- &2 1 A 5% (B=5.421,
P<0.001), LI AT BEVY BB 5T 10 JiR 5 2T SR
FRANEAR ALY, g RS, Ak
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Tab.3 Univariate and multivariate logistic regression analysis of factors influencing gout in young males at extreme high altitude

_— AR AT Z RS HT (A 3)
OR(95%CI) P OR(95%CI) P
—JRARE
A 0.970(0.841~1.118) 0.671 - -
595 1.014(0.980~1.049) 0.43S - -
JRFR 1.010(1.004~1.015) 0.001 1.014(1.007~1.022) <0.001
BMI 1.005(0.987~1.024) 0.574 - -
ENE 0.989(0.961~1.018) 0.457 - -
T ] 1.014(0.975~1.054) 0.490 - -
i R
AL 0.873(0.748~1.018) 0.083 = =
o DS A [ 1.000(0.902~1.109) 0.998 - -
B F 4 [ 0.488(0.246~0.968) 0.040 0.284(0.120~0.671) 0.004
TR R 1.001(1.000~1.002) 0.083 = =
EREYEN
gk 6.316(0.802~49.730) 0.080 B -
el 9.700(1.036~90.795) 0.046 - -
BFRPOK I 1.000(1.000~1.001) 0.615 - -
[EPN ] 1.341(0.805~2.234) 0.260 3 -
H 25 41 H ] 1.179(0.910~1.529) 0213 - -
1B R Y 0.822(0.432~1.560) 0.548 - -
BB 1.088(0.129~9.159) 0.938 - -
IRE AR 0.565(0.070~4.585) 0.593 - -
KR
AN 1.001(0.996~1.006) 0.724 - -
(RS 1.010(0.993~1.028) 0.245 - -
AL 1.031(0.954~1.115) 0.438 - -
i 1.002(0.997~1.006) 0.426 = =
KSR 1.005(0.997~1.013) 0.194 - -
i 1.001(0.998~1.004) 0.559 - =
IS 0.999(0.998~1.001) 0.329 - -
IR 1.008(0.996~1.021) 0.208 - =
A W] 1.004(0.998~1.011) 0216 = -
FetR 1.002(0.997~1.007) 0.392 - -
At B oRE 1.001(0.999~1.003) 0.446 - -
HAbFERR
SDS 43 0.995(0.188~5.260) 0.995 - -

SPERILL BT B MR L PO IR D) . (-7 RN R AZ IR (B 3) . R SR AR S A )
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FRAE NG 2, B W2 E] K P25 50
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FEE SR THH B A K WBC IR 2, HAVE
AL S Toll FEAZ AR (TLR) /864 731k H T 88(MyD88) /
FiH T kB(NF-«B)i %, F FH A4 -1B(IL-18)
GRNE N TRk . ERENRCE T, HUA W41/
FBG. TG /K V¥ & T NUA W41 (P<0.05), %4k
IR SR 0 A SR IR B T O A s A 35 AL A 0L
gatenl g b MR M X A HUA IR QI 2=
Bl ZLANMEI A o R0 B e M RRE ) 25 AR A
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