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[ Abstract] Objective Congenital cleft lip and palate is a common birth defect that seriously affects the lives of
the afflicted children and their families. Previously, no research has been done to investigate the pathogenic characteristics
of cleft lip and palate among ethnic minorities, for example, Tibetans, a minority ethnic group with a large population in
China. This study aims to investigate the relationship between the occurrence of cleft lip and palate in Tibetans and Han
Chinese in western China and the distribution of ABO blood groups and Rh blood groups to provide a theoretical basis
for the precise prevention and treatment of cleft lip and palate. Methods In this study, statistics on Tibetan patients
with cleft lip and palate, some Han patients with cleft lip and palate, and normal controls from western China were
retrospectively collected. All participants were patients from West China Stomatology Hospital, Sichuan University. All
patients with cleft lip and palate received treatment at the hospital between January 2016 and September 2023. The normal
controls were outpatients or inpatients who did not have cleft lip and palate, and who received treatment at the hospital
between January 2020 and October 2023. Information on the A, B, O, and AB blood groups and Rh positive and negative
blood groups of the patients was collected and compared with that of the normal controls. The incidence of different
phenotypes, including cleft lip alone, cleft palate alone, and cleft lip with cleft palate, in patients of blood groups A, B, O
and AB were statistically analyzed by Chi-square test. Results A total of 1227 Tibetan patients with cleft lip and palate, 4 064
Han patients with cleft lip and palate, and 5360 normal controls were included in the study. Among all the patients with
cleft lip and palate, 1863 had cleft lip alone, 1425 had cleft palate alone, and 2003 had cleft lip with cleft palate. The ABO
blood group distribution of Tibetan patients with cleft lip and palate was characterized as O>B>A>AB, with Rh positive
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blood group accounting for 100%, blood type O accounting for 41.15%, and blood type B accounting for 30.64%. The
blood group distribution of the Han patients with cleft lip and palate was characterized as O>A>B>AB, with Rh positive
blood group accounting for 99.58%, blood type O accounting for 35.78%, and type A accounting for 30.54%. There was a
significant difference in ABO blood groups between Tibetan and Han patients with cleft lip and palate (P<0.005), but no
significant difference in Rh blood groups. The ABO blood group distribution of the Tibetan patients with cleft lip and
palate showed an obvious difference from that of the control group, while those of the Han patients with cleft lip and cleft
palate and the control group did not show obvious differences. In the analysis of the subtypes, it was found that the blood
group distribution in the subtypes of cleft lip alone, cleft palate alone, and cleft lip with cleft palate in the Tibetan
population was O>B>A>AB, while that in the Han Chinese population was O>A>B>AB. There were differences in blood
group distribution between Tibetans and Hans of the subtypes of cleft lip alone and cleft lip with cleft palate (P<0.001),
but there was no difference in blood group distribution in the population of cleft palate-only subtype. The proportion of
blood type O in Tibetan patients with cleft lip and palate was significantly higher than that in the Han patients with cleft
lip and palate. The blood group distribution of Tibetan patients with cleft lip and palate in Sichuan Province, Xizang
Autonomous Region, and Qinghai Province was always O>B>A>AB. Tibetan patients from Shiqu County and Baiyu
County, Ganzi Tibetan Autonomous Prefecture and Chaya County, Qamdo City were predominantly of blood type B, and
those from other regions were mainly of blood type O. Conclusion  There were significant differences in the phenotype
composition and ABO blood group distribution between the Tibetan and Han populations with cleft lip and palate in
western China. The distribution of blood group O in the population with cleft lip and palate was higher than that in the
normal population, and the same trend was observed for different phenotypes. However, differences between Tibetan and
Han populations in ABO blood group distribution were only found in the phenotypes of cleft lip only and cleft lip with
palate. Tibetans with blood type O are more prone to cleft lip deformity than Han people, and the effect in the phenotype
of cleft lip with palate is less pronounced than that in the phenotype of cleft lip only.
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Table 1 Distribution of cleft lip and palate patients of Tibetan and Han
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Table2 Statistical findings for ABO blood groups in Tibetan and Han
people with cleft lip and palate

Race Sex n A B AB O X P

Tibetan ~ Male 662 130 212 46 274 46997 <0.001"
A

Female 565 135 164 35 231 43250 <0.001

Han Male 2210 682 558 172 789 36245 <0.001°

A
Female 1863 559 474 165 665 14.678 0.003

ethnicities
Race Sex  CLO CPO CLP Total x P
Tibetan  Male 239 57 366 662 149.987 <0.001"

Female 235 111 219 565 495405 <0.001°
Han Male 782 449 970 2201 53.791 <0.001"

Female 607 808 448 1863 108.786 <0.001*

Total 1863 1425 2003 5291

CLO: cleft lip only; CPO: cleft palate only; CLP: cleft lip with palate.

" Overall comparison of the distribution of phenotypes between Tibetan and
Han patients. * Comparison of the distribution of phenotypes between male
and female groups in Tibetan and Han patients. © Comparison of the
distribution of phenotypes between Tibetan and Han males. 4 Comparison

of the distribution of phenotypes between Tibetan and Han females.

" Overall comparison of ABO blood group distribution between Tibetan
and Han patients. a Comparison of ABO blood group distribution between
male and female groups in Tibetan and Han patients. ? Comparison of ABO
blood group distribution between Tibetan and Han male patients.
4 Comparison of ABO blood group distribution between Tibetan and Han
female patients.
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Table 3 Statistical findings for ABO blood groups of Tibetan patients
with cleft lip and palate and the Han control group
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Table 5 The distribution of Rh blood groups in the cleft lip and palate

patients and the Han normal control group

2

Group Sex n A B AB O X P

Group n Rh* A" B° AB O ¥ P

Tibetan patients ~ Male 662 130 212 46 274 75.055 <0.001°

Female 565 135 164 35 231 69.139 <0.001"

Han control Male 2544 836 621 223 864 52.440 <0.001

Female 2816 873 718 265 960 21.872 <0.001%

“ Comparison of ABO blood group distribution between male and female
groups in Tibetan patients and Han control group, Cramer's V=0.062.
" Overall comparison of ABO blood group distribution between Tibetan

patients and Han control group. © Comparison of ABO blood group

distribution between Tibetan male patients and Han male control group.
4 Comparison of ABO blood group distribution between Tibetan female
patients and Han female control group.

M TG0 o W T DU IS 5 24 8 4 FR A 5
W IEAT T, DUR RIS 3455 5 15 % X IR 5 Lot 51
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Table 4 The distribution of ABO blood groups in the Han cleft lip and

palate patients and the Han control group

Group Sex n A B AB O )(2 P

A

Han patients Male 2201 682 558 172 789 24.360 0.004
Female 1863 559 474 165 665 5269 0.156

Han normal control Male 2544 836 621 223 864 4.205 0.240°

A
Female 2816 873 718 265 960 1.570 0.666

o Comparison of ABO blood group distribution between male and
female groups in Han patients and Han control group, Cramer's V=0.030. '
Overall comparison of ABO blood group distribution between Han patients
and Han control group. ’ Comparison of ABO blood group distribution

between Han male patients and Han male control group. © Comparison of

ABO blood group distribution between Han female patients and Han female
control group.
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Tibetan patients 1227 1227 0 0 O 0 174 0.206
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Han control 5360 5346 8 1 0 5

" Han cleft lip and palate patients vs. Han control group.
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Table 6 The distribution of ABO blood groups among patients of
subtypes of cleft lip and palate

2

Group n A B AB O X p
Tibetan CLO 474 100 150 25 199  30.146  <0.001
Han CLO 1389 432 345 128 484

Tibetan CPO 168 46 49 12 61 2.077 0.557
Han CPO 1257 392 307 99 459

Tibetan CLP 585 119 177 44 245 18.797  <0.001
Han CLP 1418 417 380 110 511

The abbreviations are explained in the note to Table 1.
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Table 7 Distribution of patients with type O blood and non-type-O
blood in each subtype of cleft lip and palate

2

Group n Non-O (6] X P
Tibetan CLO 474 275 199 7.754 0.006
Han CLO 1389 905 484

Tibetan CPO 168 107 61 0.003 1.000
Han CPO 1257 798 459

Tibetan CLP 585 340 245 6.019 0.015
Han CLP 1418 907 511

The abbreviations are explained in the note to Table 1.
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