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ABSTRACT Objective: To investigate the genotype and gene frequency of thalassemia in people of childbearing age in Guangzhou
and analyze the causes of screening misses. This study can provide genetic guidance to the thalassemia gene carriers of childbearing age.
Methods: 31455 reproductive patients who underwent screening and genetic diagnosis of thalassemia from January 2019 to December
2021 were enrolled in this study. The results of laboratory tests related to thalassemia were analyzed, including routine blood examina-
tion, erythrocyte fragility test, hemoglobin electrophoresis, and genetic diagnosis of thalassemia. Calculated the thalassemia carrying rate
and found the screening missed and misdiagnosed cases by comparing the results of screening and genetic testing. Results: A total of
4455 patients were found to have thalassemia gene mutations, including 3365 of a-thalassemia, 914 of B-thalassemia and 176 of concur-
rent a- and B-thalassemia. The three most common mutations of a-thalassemia were --***/aa, -o*”/aa, and -a**/aa, while the three most
common mutations of B-thalassemia were gPH-*2(TCD/GN gVS26HC-D/gN and 3#*~/gN. The most common mutation of a3 complex tha-
lassemia was P2 (TCD/BN/-SEA/q . There were 731 missed cases, most of them were resting a-thalassemia. There were 4784 misdiag-
nosed cases, 2701 of them had normal erythrocyte osmotic brittleness and erythrocyte parameters were being misdiagnosed as carrying
the thalassemia gene due to HbA2<2.5 % and HbA>97.5 %. Conclusions: The population of childbearing age in Guangzhou has a rela-
tively high carrier ratio of thalassemia. Resting a-thalassemia was easy to be missed.
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Table 1 Primer sequences of thalassemia gene with DNA sequencing

Primer names Primer sequences Length(bp)
HBAI-F TGG AGG GTG GAG ACG TCC TG 1181 bp
HBAI-R TCC ATC CCC TCC TCC CGC CCC TGC CTT TTC
HBA2-F TGG AGG GTG GAG ACG TCC TG 1085 bp
HBA2-R CCA TTG TTG GCA CAT TCC GG

HBB-F AAC TCC TAA GCC AGT GCC AGA AGA GC 1833 bp

HBB-R

ATG CAC TGA CCT CCCACA TTC CC
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Table 2 Genotypes and prevalence of thalassemia in 4455 reproductive patients of childbearing age

No.patients Constituent ratio

Disorder Prevalence(%) HbA2(%) MCV(1l) MCH(pg)
detected (%)
o-thalassemia 3365 75.53 % 10.70 % 2.41% 0.33 76.17 8.62 24.45+ 3.45
B-thalassemia 914 20.52 % 291 % 5.32+ 0.63 6531+ 5.53 20.71% 2.15
Concurrent o- and

) 176 3.95% 0.56 % 5.26x 0.70 69.14% 5.11 21.95+ 1.96
B-thalassemias

Total 4455 100 % 14.16 % 3.12+ 1.32 73.19% 6.12 23.60+ 3.53
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Table 3 Genotypes of a-thalassemia in reproductive patients of childbearing age

Genotype No.patients detected Constituent ratio(%) Genotype No.patients detected Constituent ratio(%)
- 1550 46.06 % - 5 0.15%
- o 928 27.58 % a®a/-a*’ 3 0.09 %
-a*Yaa 376 11.17 % HKaa/-o7 3 0.09 %
ao/oa 259 7.70 % -o*/acsa 2 0.06 %
a“a/aa 80 2.38% aa/aa 2 0.06 %
a®o/aa 60 1.78 % -a*-a*? 2 0.06 %

-S/-03.7 26 0.77 % oa/o e 1 0.03 %

HKao/ao 25 0.74 % a®a/-a*? 1 0.03 %
S p*2 13 0.39 % a“o/aa 1 0.03 %
-7/’ 10 0.30 % S o B 1 0.03 %

-5 awsa 8 0.24 % HKao/a™a 1 0.03 %
-a*Y-a* 8 0.24 % Total 3365 100 %
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Table 4 Genotypes of 3-thalassemia in reproductive patients of childbearing age

Genotype No.patients detected Constituent ratio(%) Genotype No.patients detected Constituent ratio(%)
pep-CTCECh/gN 379 41.47 % BEPBG=D/gN 9 0.98 %
pIVS26sCT/ BN 212 23.19% peoACy/gN 8 0.88 %

BA-9/aN 143 15.65 % pA-9/gN 5 0.55 %

pePA-n/gN 84 9.19 % pSHIGD/BN 4 0.44 %

BePeG=n/aN 29 3.17% pPIHtG/gN 3 0.33%

P/ BN 26 2.84 % pIrATG-AGG)/ BN 1 0.11%

REAPHO-HINCAMC)/ BN 11 1.20 % Total 914 100 %

5 31455 BIEREREMNEFHMATE LR

Table 5 Four-grid table analysis of thalassemia screening in 31455 reproductive patients of childbearing age

Thalassemia gene(+) Thalassemia gene( - ) Total

Thalassemia screening(+) 3724 4784 8508
Thalassemia screening( - ) 731 22216 22947
Total 4455 27000 31455
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Fig.1 Electrophoretograms of 5 common hemoglobin variants in the misdetected cases
*(@)CD74(GAC—CAC), Hb Q-Thailand; (b)CD113(GTG—GAG), Hb New York; (c)CD56(GGC—GAC), Hb J-Bangkok; (d)CD30(GAG—CAG), Hb
G-Honolulu; (e)CD22(GAA—GGA), Hb G-Taipei;(f)Hb J-Bangkok and Hb G-Honolulu.
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