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U-shaped association between hematocrit and resting pulse
oxygen saturation in Tibetan plateau population
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[ Abstract |

and low resting oxygen saturation in Tibetan plateau population. Methods: This retrospec-

Objective: To investigate the relationship between hematocrit (HCT)

tive cohort study included 3075 Tibetan adult inpatients who underwent elective non-
cardiac, non-thoracic surgery at Tibet Autonomous Region People’s Hospital between
January 2023 and October 2024. Multivariate logistic regression was used to assess the
association between HCT and low resting oxygen saturation (Sp0,<88%). Restricted
cubic splines were employed to model non-linear relationships, and piecewise logistic
regression, in combination with maximum likelihood estimation, was used to identify the
HCT threshold. Results: Multivariate logistic regression analysis showed that elevated
HCT was an independent risk factor for low oxygen saturation in the patients. For every
S-percentage-point increase in HCT, the risk of low oxygen saturation increased by 12%
(P<0.01). The restricted cubic spline model revealed a significant U-shaped association
between HCT and the risk of low oxygen saturation (P<0.01). The HCT threshold for the
total population was 42.8%. When HCT was below 42.8%, each 5% increase in HCT
was associated with a 22% reduction in the risk of low oxygen saturation in the patients
(OR=0.780, 95%CI: 0.619-0.982, P<0.05). When HCT was 42.8% or above, the risk
increased by 27.2% (OR=1.272, 95%CI: 1.132-1.429, P<0.01). Stratified analysis
indicated that the HCT threshold was 40.4% for female patients and 46.6% for male
patients. Conclusions: There is a U-shaped association between HCT and low resting
oxygen saturation in the Tibetan plateau population. An HCT level exceeding the
population-specific threshold suggests that the adaptive erythropoietic response to high-

altitude hypoxia may transition from being compensatory to potentially detrimental.
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Table 1 Baseline characteristics of the study Tibetan plateau population

[x£s B n(%) B M(Q,,0,)]

FR B0 R 90.0% , 15 Il 4

AN B n HRR(CE) BMI(kg/m?) e I Wi DRI 2 0 5
(ORI N N e S S Fk 1445 4714 23.5+4.0 107(7.4) 26(1.8) 418(28.9)
20.0%. WLF 1. g-dc 1630 43x15" 241244 167(102)"  20(1.2) 22(1.3)"
1.2 W5AsE OBERAR 3075 45415 23.8+4.2 274(8.9) 46(1.5) 440(14.3)
F: AR R E i HCT, AN OBE o MBS RSSO HCT(%)  #ESp0,(%)  Sp0,/h T 88%
TG W E EE  wr 1445 408(282)  728(50.4)  49.7+6.1  90(88,91)  268(18.5)
AR A B . R otk 1630 95(5.8)"  776(47.6)  43.9+58°  90(88,91)  347(21.3)
PRERYERATE , H—Z A5 ARk 3075 503(16.4)  1504(489)  46.6:67  90(88,91)  615(20.0)

55 8 I PR A B A% 2

5B PEE, 7 P<0.01. BMI: A 5% HCT : L2400 L 25 5 SpO, : AL I 4 AN s



+ 90 - WHT R 2F2E 1 (24 /) Journal of Zhejiang University(Medical Sciences)

AR BT M AR A AT R2 v SO R 3 BT TR IR L AU AR A B R e IR 3 2 I R

sotie [AT4 e
BE A B 71 52 Y A R PRSI (1 P Table g)glbft{lgsﬁljsﬂjﬁ;;ivariale logistic regression analysis on factors
0.01), Bl UIESCER, WK 1. fE4 AR, influencing low resting oxygen saturation in Tibetan plateau
HCT B 42.8%. 245 HCT/NTF 42.8% population
fF . HCT 45 8910 5 AT 4% 5 5% 1 A ‘i OR(95%CI) P #IEOR(95%CD" #IE PAE”
1 A E XL I I A 22.0% (OR=0.780. HC;(E;;MS/F 1.15(1.08~1.23) <0.01  1.12(1.05~1.20) <0.01
95%CI: 0.619~0.982, P<0.05) ; 24 HCT 7 4p(%) 1.01(1.01~1.02) <0.01 1.01(1.00~1.02)  <0.01
42.8% K Uk FBF HCT &8s AN a4y &tk 1.19(1.00~1.42) 5005 1.02(0.85~1.22)  >0.05
AR 1 48 R BE XU THES 27.2% (OR= BMI(kg/m?) 1.07(1.05~1.09) <0.01 1.02(1.01~1.04)  <0.01
1.272,95%CI: 1.132~1.429, P<0.01) . 7E [ 2.04(1.56~2.68) <0.01 1.74(1.32~2.30) <0.01
BN, HCT WIM{ESER 2 46.6%, ﬁ?i ﬁgig':z?i(i; iggz 1 04(0; 1.35) >0—05
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Jﬂl%fﬁ%ﬂgm@%ﬁ%%ﬂ%(OR=0940, s G R 1.76(1.47~2.10) <0.01 1.60(1.33~1.93) <0.01
95%CI:0.757~1.169, P>0.05) ; Ifii 4 HCT 7E
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(5471 FR R T 2% 9 AR 1 4 R 1 Figure 1 Nonlinear association between hematocrit

and low resting oxygen saturation in the
AU patients
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Table 3 Comparison of blood pressure and organ damage markers in Tibetan plateau

KEX population with different HCT levels

PLAHERE AR HCT /Y [xts 5K n(%)]
5 (. (42.8%) AT 4341, 45l no IWUEF(umol/L)  FEILFEREH AR (mmHg) &F3KFE (mmHg)
75 BN HCT 42.8% M HCT/NT 42.8% 21 730 59.2+36.9 50(6.8) 121.4+16.6 74.6+11.9
DL 2H i UUEF 0 45 TR HCT 42.8% K L) 40 2345 68.1+19.57 224(9.6)°  124.8+16.4™ 76.512.1"
ATk TR, DL R A &I 5 HCT/NT 42.8% 41 L4, "P<0.05, " P<0.01. HCT: M40 FE%¥ . 1 mmHg=0.133 kPa.
JE 95 5B E A9 2

HCT /N T 42.8% 41 (1) P<0.05) , W 3, g PR FRMAI AL Z f 95 , Oy
7 M T B 5 PO L S eyt PURARRILRUS ) IR SG . AR

B HCT AR 7R HCT 7K 5 185 SO A AR 1 460 B2 L
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