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Abstract. – OBJECTIVE: This study aimed to 
analyze the anemia characteristics in early preg-
nancy of pregnant women with hemoglobin H 
(Hb H) disease and their pregnancy outcomes, 
and to provide reference to the pregnancy man-
agement and treatment of these women. 

PATIENTS AND METHODS: Twenty-eight 
cases of pregnant women who had been diag-
nosed with Hb H disease in the Second Affiliat-
ed Hospital of Guangxi Medical University from 
August 2018 to March 2022 were retrospective-
ly analyzed. Moreover, 28 cases of normal preg-
nant women in the same period were random-
ly enrolled as a control group for comparison. 
The means and percentages of the anemia char-
acteristics in early pregnancy and the pregnan-
cy outcomes were calculated and the analysis of 
variance, Chi-square test, and Fisher’s exact test 
were applied for comparison. 

RESULTS: A total of 13 cases of missing type 
(46.43%) and 15 cases of non-missing type 
(53.57%) were observed in the 28 cases of preg-
nant women with Hb H disease. The genotypes 
were as follows: 8 cases of −α3.7/--SEA (28.57%), 
4 cases of −α4.2/--SEA (14.29%), 1 case of −α4.2/--
THAI (3.57%), 9 cases of αCSα/--SEA (32.14%), 5 cas-
es of αWSα/--SEA (17.86%), and 1 case of αQSα/--SEA 
(3.57%). Twenty-seven patients with Hb H dis-
ease (96.43%) were anemic, including 5 cases of 
mild anemia (17.86%), 18 cases of moderate ane-
mia (64.28%), 4 cases of severe anemia (14.29%), 
and 1 case of non-anemia (3.57%). Compared 
with the control group, the Hb H group had sig-
nificantly higher red blood cell count and signifi-
cantly lower Hb, mean corpuscular volume, and 
mean corpuscular hemoglobin, and the differ-
ences were statistically significant (p < 0.05). The 
Hb H group had higher incidence rates of blood 
transfusion during pregnancy (BTDP), oligohy-
dramnios fetal growth restrictions (FGR), and fe-
tal distress than the control group. The weights 
of neonates were lower in the Hb H group than 
in the control group. Statistically significant dif-

ferences were found between these two groups 
(p < 0.05). 

CONCLUSIONS: The genotype missing type 
of pregnant women with Hb H disease was main-
ly −α3.7/--SEA and the non-missing type was main-
ly αCSα/--SEA. Hb H disease can easily cause vari-
ous degrees of anemia (mainly moderate anemia 
in this study). Moreover, it can increase the in-
cidence rate of pregnancy complications such 
as BTDP, oligohydramnios, FGR, and fetal dis-
tress, which will reduce the weight of neonates 
and seriously affect maternal and infant safe-
ty. Therefore, maternal anemia and fetal growth 
and development should be monitored during 
pregnancy and delivery, and transfusion thera-
py should be used to improve adverse pregnan-
cy outcomes caused by anemia when necessary.
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Introduction

α-Thalassemia is a type of hemolytic anemia 
caused by the insufficient synthesis of α-globin 
peptide chains, which is a common autosomal 
recessive disorder resulting from α-globin gene 
deletion or point mutation. The prevalence of 
α-thalassemia is up to 30%1,2. Hemoglobin H 
(Hb H) disease is an intermediate type of α-thal-
assemia caused by the significant reduction of 
α-globin peptide chains and formation of tetram-
ers by excessive globin chains, which are caused 
by three α-globin gene deletions or point muta-
tions. Although Hb H is less common than α-light 
thalassemia, it is one of the most serious types of 
α-thalassemia, including missing type (−α3.7/--SEA 
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and −α4.2/--SEA), non-missing type (αWSα/--SEA, αCSα/-
-SEA, and αQSα/--SEA), and α-non-deletion Hb H dis-
ease of homozygotes for globin gene mutations such 
as αCSα/αCSα and αQSα/αQSα3,4. In China, Guangxi 
Province has the highest incidence of thalassemia; 
about 20%-25% of the population carry the thalas-
semia gene5, of which the incidence of Hb H dis-
ease is about 0.43%, and about 200,000 patients suf-
fer from Hb H disease6. Many female patients with 
Hb H disease face fertility problems. The clinical 
manifestations of Hb H vary in severity, ranging 
from mild or no anemia to severe thalassemia. Se-
vere anemia can lead to adverse outcomes for preg-
nant women and fetuses. Currently, there are only 
few studies6 on the effect of Hb H disease on ma-
ternal and infant outcomes. In this study, the clini-
cal data of 28 cases of pregnant women complicated 
with Hb H disease in the Second Affiliated Hospi-
tal of Guangxi Medical University were investigat-
ed. This study aimed to analyze the anemia charac-
teristics in early pregnancy of pregnant women with 
Hb H disease and their pregnancy outcomes, and to 
provide reference to the pregnancy management and 
treatment of these women.

Patients and Methods

General Materials
Twenty-eight cases of pregnant women who had 

been diagnosed with Hb H disease (Hb H group) 
in the Second Affiliated Hospital of Guangxi 
Medical University from August 2018 to March 
2022 were retrospectively analyzed. Moreover, 28 
cases of normal pregnant women in the same pe-
riod were enrolled as a control group for compari-
son. The age of patients in the Hb H group ranged 
from 19 years to 40 years, with an average age of 
(30.07 ± 5.54) years. The Hb H group had an av-
erage pregnancy time of (2.07 ± 1.05) times, av-
erage delivery time of (1.43 ± 0.57) times, and av-
erage body mass index (BMI) of (20.54 ± 2.81). 
The age of patients in the control group ranged 
from 19 years to 40 years, with an average age of 
(29.21 ± 4.07) years. The control group had an av-
erage pregnancy time of (2.04 ± 0.92) times, av-
erage delivery time of (1.43 ± 0.57) times, and av-
erage BMI of (21.25 ± 2.56). There was no statis-
tical difference among age, pregnancy and deliv-
ery times, and BMI of the two groups (p > 0.05). 
This study was approved by the medical ethics 
committee of the Second Affiliated Hospital of 
Guangxi Medical University, and all patients have 
signed informed consent.

Methods and Indicators
Hematological index 

In the early stage of pregnancy (the first 14 
weeks of pregnancy), patients’ blood was drawn to 
detect their red blood cell (RBC) count, Hb, mean 
corpuscular volume (MCV), and mean corpuscular 
hemoglobin (MCH). Pregnancy outcomes 

Pregnancy outcomes included the degree of 
anemia, history of blood transfusion during preg-
nancy (BTDP), oligohydramnios, fetal growth re-
strictions (FGR), fetal distress, cesarean section 
(CS) rate, postpartum hemorrhage, neonatal as-
phyxia, neonatal weight, and low birth weight.

Diagnostic Criteria
Anemia during pregnancy7 

Anemia during pregnancy was defined as Hb 
concentration in early pregnancy lower than 110 
g/L and classified as follows: mild anemia (100 
g/L ≤ Hb < 110 g/L), moderate anemia (70 g/L ≤ 
Hb < 100 g/L), and severe anemia (Hb < 70 g/L). 

FGR8 
FGR was defined as a fetus with an estimated fe-

tal weight or abdominal circumference smaller than 
10% of the body weight of the pregnant woman. 

Asphyxia neonatorum 
Neonates whose Apgar scores at 1 min after 

birth are lower than 7 were defined as asphyxia 
neonatorum.

Statistical Analysis
Data were analyzed using SPSS 25.0 software 

(IBM Corp., Armonk, NY, USA). The homoscedas-
tic measurements that conform to the normal distri-
bution were described by mean ± standard deviation, 
and variance analysis was adopted to compare three 
groups of data. The least significant difference test 
was used for pairwise comparison. Enumeration da-
ta were expressed as frequency or rate and tested by 
Chi-square test. When the sample size is less than 40, 
the theoretical frequency is less than 5, and Fisher’s 
exact test was adopted. Differences were considered 
statistically significant with p-values less than 0.05.

Results

Genotype Composition of Hb H Disease 
and Distribution of Anemia Degree

A total of 13 cases of missing type (46.43%) and 
15 cases of non-missing type (53.57%) were found 
in the Hb H group. The genotypes were as fol-
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lows: 8 cases of −α3.7/--SEA (28.57%), 4 cases of −
α4.2/--SEA (14.29%), 1 case of −α4.2/--THAI (3.57%), 9 
cases of αCSα/--SEA (32.14%), 5 cases of αWSα/--SEA 
(17.86%), and 1 case of αQSα/--SEA (3.57%). Twen-
ty-seven patients with Hb H disease (96.43%) 
were anemic, including 5 cases of mild anemia 
(17.86%), 18 cases of moderate anemia (64.28%), 
4 cases of severe anemia (14.29%), and 1 case of 
non-anemia (3.57%) (Table I).

Comparison of the Hematological Index 
in Early Pregnancy

Compared with the control group, the Hb H 
group had significantly higher RBC count and 
significantly lower Hb, MCV, and MCH, and 
the differences were statistically significant (p < 
0.05) (Table II).

Comparison of Pregnancy Outcomes
The incidence rates of BTDP, oligohydramnios, 

FGR, and fetal distress were all higher in the Hb 

H group than in the control group. The weights of 
neonates in the Hb H group were lower than those 
in the control group. Statistically significant dif-
ferences were found between these two groups (p 
< 0.05). There was no significant difference in the 
CS and postpartum hemorrhage rates between the 
two groups (p > 0.05) (Table III).

Discussion

Genotype Composition of Hb H Disease 
in Pregnancy

As a common single-gene genetic disease in 
southern China, α-thalassemia is a kind of hemo-
lytic anemia caused by the synthetic disorders of 
α-globin peptide chains. Hb H disease is caused 
by the deletion of three α-globin genes (missing 
type) or two α-globin genes combined with one 
non-deletion gene mutation (non-missing type), 
resulting in only one functional α-globin gene ex-

Table I. Genotype composition of Hb H disease and distribution of anemia degree [n (%)]. 

Type of Hb H 			   No	 Mild	 Moderate	 Severe
Disease	 Genotype	 n (%)	 Anemia (n)	 Anemia (n)	 Anemia (n)	 Anemia (n)	

Missing Type	 −α3.7/--SEA	 8 (28.57)	 0 (0.00)	 1 (3.57)	 7 (25.00)	 0 (0.00)
	 −α4.2/--SEA	 4 (14.29)	 0 (0.00)	 0 (0.00)	 3 (10.71)	 1 (3.57)
	 −α4.2/--THAI	 1 (3.57)	 0 (0.00)	 0 (0.00)	 1 (3.57)	 0 (0.00)

Non-missing Type	 αCSα/--SEA	 9 (32.14)	 0 (0.00)	 0 (0.00)	 6 (21.43)	 3 (10.71)
	 αWSα/--SEA	 5 (17.86)	 1 (3.57)	 4 (14.29)	 0 (0.00)	 0 (0.00)
	 αQSα/--SEA	 1 (3.57)	 0 (0.00)	 0 (0.00)	 1 (3.57)	 0 (0.00)

Total		  28 (100.00)	 1 (3.57)	 5 (17.86)	 18 (64.28)	 4 (14.29)

Table II. Comparison of the hematological index in early pregnancy between the two groups. 

Group	 n (%)	 RBC (×1012/L)	 Hb (g/L)	 MCV (fL)	 MCH (pg)	

Hb H Group 	 28	 4.47 ± 0.80	 88.03 ± 13.26	 66.97 ± 9.11	 20.06 ± 2.35
	 28	 4.11 ± 0.34	 122.77 ± 7.24	 87.91 ± 5.71	 30.00 ± 2.41
p		  0.032	 <0.001	 <0.001	 <0.001

Table III. Comparison of the pregnancy outcomes of the two groups. 

Groups	 n (%)	 BTDP 	 Oligohydramnios	 FGR	 FD	 CS	 PPH	 WN (g)	 NA	

Hb H Group	 28	 4 (14.29)	 9 (32.14)	 6 (21.43)	 7 (25.00)	 10 (35.71)	 1 (3.57)	 2,949.29±471.04	 1 (3.57)
Control Group	 28	 0 (0.00)	 1 (3.57)	 1 (3.57)	 1 (3.57)	 8 (28.57)	 1 (3.57)	 3,320.89±470.49	 0 (0.00)
p		  0.038	 0.005	 0.043	 0.022	 0.567	 1.000	 0.005	 0.313

BTDP: blood transfusion during pregnancy; FGR: fetal growth restrictions; FD: fetal distress; CS: cesarean section; PPH: 
postpartum hemorrhage rate; WN: weights of neonates (g); NA: neonatal asphyxia.
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Effects of Hb H Disease on Pregnancy 
Outcome

Anemia during pregnancy increases complica-
tions such as gestational diabetes mellitus, poly-
hydramnios, postpartum hemorrhage, prema-
ture birth, low birth weight, neonatal complica-
tions, and neonatal intensive care unit admis-
sion16. Patients with Hb H have a high-risk preg-
nancy. During pregnancy, their blood volume in-
creases with hemodilution, and their anemia be-
comes more serious. The oxygen-carrying capac-
ity of pregnant women with Hb H diseases de-
creases, which would increase the probability of 
BTDP. In this study, pregnant women with Hb H 
disease mainly had moderate anemia; however, 
there were four cases of severe anemia, which is 
significantly more than that of the control group, 
and they required blood transfusion. In addition, 
moderate and severe anemia would cause hypox-
ia of the placenta or uterine decidua and func-
tional decline of placental circulation. As a re-
sult, the supply of oxygen and nutrients to the 
fetus would be insufficient. Some studies17 have 
shown that Hb H disease leads to a significant in-
crease in the incidence of premature birth, FGR, 
and low birth weight and significantly increas-
es the risk of adverse fetal outcomes. Hb H dis-
ease is also a hereditary disease, which increases 
the incidence of α-thalassemia and even severe 
α-thalassemia in the offspring. In this study, 
the incidence rates of BTDP, oligohydramnios, 
FGR, and fetal distress were all higher in the Hb 
H group than in the control group. The weights 
of neonates in the Hb H group were lower than 
those in the control group. This study suggests 
that Hb H disease would significantly increase 
the risk of complications during pregnancy (e.g., 
oligohydramnios, FGR, and fetal distress), af-
fect the normal growth of the fetus, reduce the 
weights of neonates, and seriously affect mater-
nal and infant health. Therefore, anemia should 
be corrected in time according to the severity 
of anemia of patients with Hb H disease during 
their pregnancy to reduce the occurrence of ma-
ternal and infant complications. At present, there 
is a controversy over whether anemia increas-
es the CS rate, because anemia is not an indica-
tion of CS. However, anemia increases the inci-
dence of complications during pregnancy, which 
may increase the incidence of CS and postpar-
tum hemorrhage. In this study, there is no statis-
tical significance on the rates of CS and postpar-
tum hemorrhage, which may be affected by the 
number of samples.

istence. Hb H disease is a highly heterogeneous 
disease with significant geographical and ethnic 
differences. The main genotypes of Hb H dis-
ease in Iran are –MED/−α3.7 and –20.5/α−5ntα, those 
in California and Ontario are −α3.7/--SEA and–
FIL/−α3.7, and that in Thailand is αCSα/--SEA9-11. In 
Guangxi, the main genotypes of missing type and 
non-missing type Hb H disease are −α3.7/--SEA and 
αCSα/--SEA, respectively12. In this study, there are 
13 cases of missing type (46.43%) and 15 cases of 
non-missing type (53.57%). The main genotype of 
the missing type is −α3.7/--SEA (28.57%), and that 
of the non-missing type is αCSα/--SEA (32.14%), 
which is consistent with previous reports.

Anemia and Hematological Indexes in 
Early Pregnancy of Pregnant Women 
with Hb H Disease

With various degrees of anemia, the clini-
cal manifestations of patients with Hb H disease 
are highly heterogeneous. Turkey’s research cen-
ter has reported13 that the average Hb of patients 
with Hb H disease is 87 g/L and that the Hb level 
of patients with Hb H deletion is generally high-
er than that of patients without Hb H deletion. 
Among patients with αCSα/--SEA genotype, the 
proportion of moderate and severe anemia is the 
highest, followed by that of patients with αQSα/--
SEA genotype14. With a total of 18 cases (64.28%), 
the Hb level of pregnant women with Hb H dis-
eases in this study is (88.03 ± 13.26) g/L, show-
ing moderate anemia. The most severe genotype 
is αCSα/--SEA. Among the nine cases of patients 
with this genotype, six cases had moderate ane-
mia (21.43%), and three cases had severe anemia 
(10.71%). Patients with Hb H have had moderate 
to severe anemia in early pregnancy, and the rise 
of blood volume during pregnancy would aggra-
vate anemia, leading to long-term chronic hypox-
ia and increasing the incidence of adverse preg-
nancy outcomes. This study also found that the 
Hb H group had significantly lower MCV and 
MCH and higher RBC count than the control 
group. Long-term anemia has been considered 
to promote the bone marrow to produce more red 
cells, and Hb H would cause damage to red cells, 
destroy the regulatory effect of the red cell mem-
brane on RBCs, increase the volume of red cells 
and fragility of the cell membrane, decrease the 
deformation ability, and then cause hemolysis. As 
a result, the body would produce many RBC frag-
ments, and the RBC value would increase. MCV 
and MCH could be regarded as important indica-
tors for Hb H disease screening15.
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Conclusions 

The genotypes of pregnant women with Hb H 
disease are still consistent with those of previous 
reports9-11. The deletion type is mainly −α3.7/--SEA, 
and the non-deletion type is mainly αCSα/--SEA. Hb 
H disease can easily cause various degrees of ane-
mia during pregnancy (mainly moderate anemia 
in this study). The αCSα/--SEA genotype caused the 
most serious anemia. Hb H disease significantly 
increased the risk of complications during preg-
nancy (e.g., oligohydramnios, FGR, and fetal dis-
tress), reduce the weight of neonates, and serious-
ly affect maternal and infant health. During preg-
nancy, close attention should be paid to the mater-
nal and infant conditions of pregnant women with 
Hb H disease, and if necessary, blood transfusion 
is required to improve the adverse pregnancy out-
comes of pregnant women with Hb H disease.
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