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Abstract

Project Code: MRG5080175

Project Title: Identification of homozygous alpha-thalassemia-1 (hemoglobin Bart’s)

fetuses using Doppler waveform index of Middle Cerebral Artery
Investigator:
Principle investigator: Kasemsri Srisupundit, M.D.

Co-investigator: Wirawit Piyamongkol, M.D., Ph. D
Mentor: Theera Tongsong, M.D.

Maternal Fetal Medicine unit, Obstetrics and Gynecology Department

Faculty of Medicine, Chiang Mai University

E-mail Address: ksrisupu@mail.med.cmu.ac.th, psrisupundit@yahoo.com

Project Period: 1 year
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Title: Identification of homozygous alpha thalassemia-1 fetuses using Doppler waveform

index of Middle Cerebral Artery

Objective: To determine the sensitivity and specificity of Middle Cerebral Artery- peak
systolic velocity (MCA-PSV) for identification of homozygous alpha thalassemia 1

fetuses at mid-pregnancy among pregnancies at risk

Study design: Diagnostic test

Material & Method: A total of 88 pregnancies (91 fetuses) at risk of homozygous alpha
thalassemia-1, undergoing MCA-PSV measurement before performing cordocentesis at
18-22 weeks of gestation at Maharaj Nakorn Chiang Mai Hospital were recruited into
the study. The final diagnoses used as gold standard were based on fetal hemoglobin
typing using high performance liquid chromatography (HPLC) technique. The main
outcome measure was the sensitivity and specificity of MCA-PSV in predicting

homozygous alpha thalssemia-1 fetuses.

Results: Of 88 pregnant women recruited into the study, the mean age was 28.3+5.7
years, the mean gestational age was 18.8+1.06 weeks, and the incidence of
homozygous alpha thalassemia-1 was 22% (20 fetuses). If using MCA-PSV above 1.5
Multiple of Median (MoM) as a cut off point, the sensitivity of MCA-PSV to detect
homozygous alpha thalassemia-1 fetuses was 85% (17 from 20 cases), specificity was
100%, and the positive predictive value and negative predictive value of MCA-PSV were
100% and 95.89% respectively. Three out of 20 fetuses with homozygous alpha
thalassemia-1 had normal MCA-PSV.



Conclusion: MCA-PSV assessment at mid-pregnancy is a useful method to identify
homozygous alpha thalassemia-1 fetuses with high sensitivity and specificity, and may

reduce risk from unnecessary cordocentesis in some fetuses.
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Title: Comparison of red blood cell hematology among normal and alpha-thalassemia-1

trait and hemoglobin Bart’s fetuses at mid-pregnancy

Objective: To compare red blood cell indices among normal and alpha-thalassemia-1

trait, and hemoglobin Bart’s fetuses at mid-pregnancy

Study design: Descriptive study

Material & Method: A total of 87 pregnancies (88 fetuses) at risk of homozygous alpha
thalassemia-1, undergoing cordocentesis including measurement of hemoglobin level
and red blood cell indices of fetuses at 18-22 weeks of gestation at Maharaj Nakorn
Chiang Mai Hospital were recruited into the study. The final outcome was based on fetal
DNA analysis using polymerase chain reaction (PCR) technique. Fetuses were divided
into 3 groups which are normal, alpha-thalassemia-1 trait (SEA deletion) and
homozygous alpha-thalassemia-1 (Hemoglobin Bart's disease). The main outcome
measure was hematology of red blood cell indices and degree of anemia of fetuses in

each group.

Results: Of 87 pregnant women recruited into the study, the mean gestational age was
18.7+0.8 weeks. According to DNA analysis, the incidence of hemoglobin Bart's
disease, alpha thalassemia-1 trait and normal fetuses were 29.5%, 45.5% and 25%
respectively. The mean of hemoglobin level, mean corpuscular volume (MCV), mean
corpuscular hemoglobin (MCH) and mean cell hemoglobin concentration (MCHC) were
significantly difference in 3 groups of fetuses. Moreover, these differences were also
found between fetuses with alpha-thalassemia-1 trait and normal fetuses. Ninety-two
percent of fetuses with hemoglobin Bart's disease had some degree of anemia at mid-
pregnancy. However, there are two hemoglobin Bart's fetuses which did not have
anemia. Furthermore, two fetuses in the alpha-thalassemia-1 trait group were mildly

anemic, but most (95%) were not.



Conclusion: There was highly significant difference in hematology of red blood cell
indices between normal, alpha-thalassemia-1 trait and Hemoglobin Bart’s fetuses, and
most fetuses with hemoglobin Bart's disease have some degree of anemia from mid-

pregnancy on.
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A A & A & v A A A A A & A a
Wadaninsnluassd 3 Nenlulsamaadiiiosiedlulnaduuiin wazisud
=S Q s a a v [ 6 v A a A == s 1
amMIuaaIfamlalizwalafalnduad wadineniaasuaFulioauaIlalda SIusa Ll
mﬂﬂ’j'ﬁ;@ﬁ@ﬁﬁmu@vl’? 2t lsAaUNLINAIRa NI TUBINITNNG 3 AUAINETD RAN

IﬂﬁLﬁﬂdﬁUQ@ﬁ@ﬁ 1.5 MoM 37N AIuRAIla1319N 2

A1319N 1: LRAINANIIAThane lsatardiissnadlulnadnuninlasds HPLC uas
LRAIANAANLRDTLFULRAALAINALAR TIUTH
HPLC (cases)

Hemoglobin Bart’s fetuses Non hemoglobin Bart’'s fetuses

MCA-PSV

> 1.5 MoM 17 0
3 70

< 1.5 MoM

Sensitivity of MCA-PSV = 85%  (95% Cl 0.69-1.00)
Specificity of MCA-PSV = 100% (95% CI 1.00-1.00)
Positive predictive value = 100% (95% CI 1.00-1.00)
Negative predictive value = 95.89% (95% CI 0.86-1.05)

P a A v A A A A PN & '
M1IIN 2; LFAITNYRLLDLQVDINIIN 3 i’]EJ‘YILU%I‘J@‘E’]E]&?ILNU%%@‘eﬂ&liﬂﬁﬂ%ﬂ’]iﬂ LLG
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ANADWERBILRULNDALLGI UALAR mmavlwmﬂmﬁﬁgmw 1.5 MoM

4 MCA-PSV 1.5 MoM of $ Degree of C/T Ratio
Case | GA Hb" level .
(cm/sec) MCA-PSV anemia (%)
1 19 32.6 33.0 8.7 Mild 54
2 20 33.4 35.1 6.5 Moderate 61
3 18 28.2 30.9 6.9 Mild 60

# : Gestational age (weeks), $ : Hemoglobin (gm/dl),

* . Diagnosed from nomogram of fetal hemoglobin level at each gestational age [3]
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- IuRaLUNG (mutant allele reverse) S3: 5-TAC TGC AGC CTT GAA CTC C-3'
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(75 ANOVA test)

Red blood cell Fetuses (88 cases) P- value
parameters Normal Alpha-1 trait Hb Bart’s disease
(22 cases) (40 cases) (26 cases)
Hb level (gm/dI) 11.34 + 0.83 10.42 + 0.91 6.4 + 1.64 < 0.001
MCV (fl) 123.40 + 7.76 105.95 + 7.35 96.26 + 8.19 < 0.001
MCH (pg) 41.39 + 3.35 33.71 +2.74 26.23 + 2.6 < 0.001
MCHC (g/L) 3344 +13 31.81 + 1.09 27.29 + 1.78 < 0.001

¥
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peak systolic velocity; MCA-PSV) Unf win1snns 2 Mefiannsuaadsvasamanilala

& [ 3’ . a J v
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Severity of anemia* Fetuses (Total 88 cases)
Normal Alpha-1 trait Hb Bart's disease

Cases (%) Cases (%) Cases (%)
No anemia 22 (100) 38 (95) 2(7.7)
Mild anemia 0 2 (5) 6 (23.1)
Moderate anemia 0 0 11 (42.3)
Severe anemia 0 0 7 (26.9)
Total (cases) 22 40 26

* Severity of anemia in each fetus is defined from nomogram of hemoglobin level of fetus in each

gestational age.[3]
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Abstract

Objective:  To determine the sensitivity and specificity of Middle Cerebral Artery-
peak systolic velocity (MCA-PSV) for identification of homozygous alpha thalassemia
1 fetuses at mid-pregnancy among pregnancies at risk

Study design: Diagnostic test

Material & Method: A total of 88 pregnancies (91 fetuses) at risk of homozygous
alpha thalassemia-1, undergoing MCA-PSV measurement before performing
cordocentesis at 18-22 weeks of gestation at Maharaj Nakorn Chiang Mai Hospital
were recruited into the study. The final diagnoses used as gold standard were based on
fetal hemoglobin typing using high performance liquid chromatography (HPLC)
technigue. The main outcome measure was the sensitivity and specificity of MCA-PSV
in predicting homozygous alpha thalssemia-1 fetuses.

Results: Of 88 pregnant women recruited into the study, the mean age was 28.3+5.7
years, the mean gestational age was 18.8+1.06 weeks, and the incidence of
homozygous alpha thalassemia-1 was 22% (20 fetuses). If using MCA-PSV above 1.5
Multiple of Median (MoM) as a cut off point, the sensitivity of MCA-PSV to detect
homozygous alpha thalassemia-1 fetuses was 85% (17 from 20 cases), specificity was
100%, and the positive predictive value and negative predictive value of MCA-PSV
were 100% and 95.89% respectively. Three out of 20 fetuses with homozygous alpha
thalassemia-1 had normal MCA-PSV.

Conclusion: MCA-PSV assessment at mid-pregnancy is a useful method to identify
homozygous alpha thalassemia-1 fetuses with high sensitivity and specificity, and may
reduce risk from unnecessary cordocentesis in some fetuses.

Keywords: Homozygous alpha thalassemia-1, Middle Cerebral Artery — peak systolic
velocity (MCA-PSV)

Introduction

Homozygous alpha-thalassemia-1 is the most common cause of hydrops fetalis in South
East Asia. As a result of population migrations during the past decade, this syndrome is
now seen with increasing frequency in other parts of the world. The affected fetuses
inevitably are either stillborn or die soon after birth. Furthermore, serious obstetric
complications frequently accompany affected pregnancies, including preeclampsia,
dystocia, postpartum hemorrhage due to large placenta, and the psychological burden of
carrying a nonviable fetus to term. It is therefore essential that prenatal diagnosis and
early termination of the pregnancy be recommended. At present, prenatal diagnosis



usually is done by DNA analysis or fetal blood analysis. However, these techniques are
invasive, and resources for analysis may be limited in areas where the disease is
prevalent. Although the classic hydropic changes due to Hb Bart disease are likely to
occur after 20 weeks. Currently it is well established that middle cerebral artery peak
systolic velocity (MCA-PSV) is effective in predicting anemia due to various causes,
especially Rh isoimmunization[2-6], Kell alloimmunization[7], parvovirus infection[5,
8, 9], placental chorioangioma[10] and possibly including homozygous alpha-
thalassemia-1. To date, only few studies on the role of MCA-PSV in detection of fetal
anemia secondary to homozygous alpha thalasemia-1 disease.[11, 12] Moreover, the
accuracy of MCA-PSV in predicting fetus with homozygous thalassemial at mid-
pregnancy has never been studied. The purpose of this study was to determine the
sensitivity and specificity of MCA-PSV in detection of homozygous alpha thalassemia-
1 among fetuses at risk at mid-pregnancy. Among fetuses at risk, if MCA-PSV
assessment is effective in differentiating affected from unaffected ones, it may play an
important role in identifying those who need invasive diagnostic procedure or those
who can be reassured for normality and need no unnecessary invasive intervention.

Material & Method

A total of eighty-eight pregnant women (ninety-one fetuses), at risk of having
fetuses with homozygous alpha thalassemia-1 disease, decided to receive prenatal
diagnosis using cordocentesis and were recruited into the study. All underwent MCA-
PSV measurement before performing cordocentesis at 18-22 weeks of gestation at
Maharaj Nakorn Chiang Mai Hospital, between May 2007 and April 2008. All
ultrasound examinations including MCA-PSV measurements were performed by eight
experienced perinatologists with real-time equipment using Aloka Prosound 5000, or
Aloka SSD alpha-10 (Tokyo, Japan) with transabdominal 3.5 MHz curvilinear
transducers. The measurement of MCA Doppler waveforms was done with the
technique described by Mari G.[13] as follows: Firstly, the pregnant woman was placed
in semi-recumbent, and then trans-abdominal ultrasound examination was performed as
a routine standard technique, such as fetal biometry and fetal anatomical survey.
Doppler measurements were obtained at a physiologic fetal heart rate of 120 to 160
bpm in the absence of maternal or fetal breathing movements. The MCA was visualized
in a transverse plane. The fetal head was initially viewed in the plane typically used for
biometry, and subsequently lowered more caudal to the base of the brain. Immediately
below the thalamus, a round slightly echogenic pulsation is visualized, which
corresponds to the circle of Willis. The middle cerebral artery branches off the circle of
Willis at both sides, and continues anterolateral to the orbits, at the level of the
sphenoid bone. In using color Doppler, the Doppler gate was positioned in the proximal
third of the middle cerebral artery, and the blood flow velocities were derived at an
angle of insonation of < 10. Calculation for 3 uniform cardiac cycles was made from
the still image by an automatic wave form analysis integrated into the ultrasound
device. Abnormal increase in MCA-PSV was defined as the value above 1.5 Multiple
of Median (MoM) of each gestational age using nomogram of Thai population that
reported by Tongsong T.[14] Cordocentesis was performed after MCA-PSV
measurement. The final diagnoses used as gold standard were based on fetal
hemoglobin typing using High Performance Liquid Chromatography (HPLC)
technique. The main outcome measure was the sensitivity and specificity of MCA-PSV
in identification of homozygous alpha thalassemia-1 fetuses. The conduction of this
study was approved by ethic committee and supported by Thailand Research Fund
(TRF).



Results

During the study period, a total of 88 pregnant women (91 fetuses) were
recruited into the study. The mean (+ SD) age of the population was 28.3+5.7 years,
ranging from 15-44 years. The mean (+ SD) gestational age was 18.8+1.06 weeks.
Among 91 fetuses, one fetus was excluded from the study. This fetus had an increase in
MCA-PSV, and signs of frank hydrops fetalis. Though the fetus was provisionally
diagnosed for homozygous thalassemial disease, the fetal blood could not be obtained
from cordocentesis and the fetus was dead later. Of the remaining 90 fetuses, the
incidence of homozygous alpha thalassemia-1 was 22% (20 from 90 fetuses). When
using MCA-PSV above 1.5 MoM as a cut off point, the sensitivity of MCA-PSV in
detection of homozygous alpha thalassemia-1 fetuses was 85% (17 from 20 cases),
specificity was 100%, and the positive predictive value and negative predictive value of
MCA-PSV were 100% and 95.89% respectively as shown in Table 1. Notably, three
affected fetuses had normal MCA-PSV, however the levels in all of them were nearly
close to the cut-off point, as demonstrated in Table 2. Furthermore, these three fetuses
also showed cardiomegaly, as seen in an increased cardiothoracic ratio.

Table 1: The 2 x 2 Table between result of HPLC and MCA-PSV value

HPLC (cases)
Hemoglobin Bart’s fetuses Non hemoglobin Bart’s fetuses

MCA-PSV
17 0
> 1.5 MoM
<1.5MoM 3 0
Sensitivity of MCA-PSV = 85%  (95% CI 0.69-1.00)
Specificity of MCA-PSV = 100% (95% CI 1.00-1.00)
Positive predictive value = 100% (95% CI 1.00-1.00)

Negative predictive value 95.89% (95% CI 0.86-1.05)

Table 2: Three cases of homozygous alpha thalassemia-1 and normal MCA-PSV

Case | ga# | MCA-PSV | 1.5 MoM of Hb® Degree of | C/T Ratio
(cm/sec) MCA-PSV level anemia (%)
1 19 32.6 33.0 8.7 Mild 54
2 20 33.4 35.1 6.5 Moderate 61
3 18 28.2 30.9 6.9 Mild 60

# : Gestational age (weeks), $ : Hemoglobin (gm/dl),
* : Diagnosed from nomogram of fetal hemoglobin level at each gestational age[15]

Discussion

MCA-PSV measurement is non invasive method in diagnosis, evaluation and
management of fetal anemia from various causes.[2-8, 10, 13, 15-20] Even though



there is extensive overlap of MCA-PSV between anemic and non-anemic fetuses in
first trimester gestation[11], MCA-PSV is also helpful in establish the diagnosis of first
trimester fetal anemia in one study.[18] To date, there are very few studies regarding
MCA-PSV in diagnosis and management of fetuses at risk for homozygous alpha
thalassemia-1. Though, some studies have found that MCA-PSV might be useful in
assessment of fetal anemia secondary to homozygous alpha thalassemia-1 disease[11,
12, 16], the study on evaluation of its effectiveness in predicting anemia among fetuses
at risk of the disease at mid-pregnancy has never been published. As previously
described, homozygous alpha thalassemia-1 is the most common cause of hydrops
fetalis in Thailand as well as South East Asia. In our current practice, 75% of fetuses at
risk for homozygous alpha thalassemia-1 have to take risk from invasive prenatal
diagnostic procedure as cordocentesis. Therefore, this study was conducted in the hope
that MCA-PSV assessment may be helpful in reducing the need for unnecessary
cordocentesis.

Although two twin pregnancies were included in this study, this does not seem
to affect the result since MCA-PSV in uncomplicated twin is not different in singleton
pregnancy.[21] Although MCA is readily accessible vessel, the inappropriate
measurement of MCA-PSV by inexperienced operator can do more harm than good[20,
22]. In this study, we have standardized the techniques of MCA-PSV measurement
with all of eight experienced perinatologists to minimize inter-observer variation.[13,
23] From the present study, MCA-PSV has high sensitivity and specificity (85% and
100% respectively) in identification of homozygous alpha thalassemia-1 fetuses.
Moreover, the positive and negative predictive values are also high (100% and 95.89%
respectively). Therefore, MCA-PSV is most likely to have a role in diagnosis of
homozygous alpha thalassemia-1 fetuses. On the other hand, the benefit of MCA-PSV
is to rule out homozygous alpha thalssemia-1 fetus. For instance, fetuses that are at risk
of homozygous alpha thalassemia-1 but have normal MCA-PSV are suitable for non
invasive prenatal diagnosis as serial ultrasonography to detect hydropic change more
than invasive procedure as cordocentesis. Otherwise, longitudinal assessment of MCA.-
PSV may have benefit to detect fetal anemia from homozygous alpha thalssemia-1
before hydropic change has occurred as seen in many studies of fetal Rh-
isoimmunization.[24, 25]

However, three cases of homozygous alpha thalassemia-1 fetuses could not be
detected by abnormal MCA-PSV. Interestingly all of these three cases had a relatively
high MCA-PSV value close to the cut-off level at 1.5 MoM. Even though the most
accepted cut off point of an increase in MCA-PSV is the value above 1.5 MoM of each
gestational age[13, 26], this value was derived from many studies on population of fetal
anemia caused by isoimmunization. Therefore, it is possible that the most appropriate
cut-off point of MCA-PSV to detection fetal anemia from homozygous alpha
thalassemia-1 disease may below 1.5 MoM. However, the population in this study is
not large enough to define the best cut-off point in this situation. Thus the larger study
is required to demonstrate the most appropriate cut off point of MCA-PSV to identify
homozygous alpha thalassemia-1 fetuses. Furthermore, all of the three affected fetuses
with normal MCA-PSV had cardiomegaly which defined by cardiothoracic ratio (C/T
Ratio) exceed 50%. According to the result of this study, if MCA-PSV and C/T Ratio
were used in combination, the sensitivity to detection homozygous alpha thalassemia-1
fetuses might be increased.

However, a limitation must be stressed. The high accuracy in this study
represents that subjectively assessed by an experienced sonographer, therefore, it may
probably not be reproducible by sonographers not familiar with MCA-PSV



measurement. Furthermore, the bias in this study might have existed. This was due to
the fact that color Doppler evaluation was not a blind method since the examiner had
known the morphology of the fetuses from conventional sonographic images.
Therefore, signs of early hydropic change of affected fetuses including cardiomegaly,
pericardial effusion, polyhydramnios and ascites could be visible in some cases and the
diagnosis of fetuses might have been anticipated in such cases.

Another limitation of this study is that inter-observer variation among all
sonographers were not tested, even using the same and standard technique of MCA-
PSV measurement. On the other hand, the strength of this study included the adequate
number of homozygous alpha thalssemia-1 cases and using reference range of MCA-
PSV nomogram of Thai population which conducted in our hospital.[14] Moreover, the
MCA-PSV measurement in this study is not interrupt the process of taking care of
patients because the measurement was done completely within the limit of 30 minutes
by any perinatologists in our unit and cordocentesis was performed immediately after
the examinationis. Therefore, all process in this study is represent the real hospital
service setting and can apply into routine clinical practice easily.

Among fetuses at risk, abnormal high MCA-PSV was never seen in unaffected fetuses
in our study and, therefore, it is highly suggestive, if not absolutely diagnostic, of being
affected, regardless the presence of other sonomarkers. Likewise, fetuses with normal
are very unlikely to be affected. However few affected fetuses may be overlooked.

It is important to emphasize that normal MCA-PSV at 18 to 22 weeks is reassuring and
may obviate the need for further invasive procedures to confirm normality, although
follow-up sonography may be required. With this approach, invasive procedures can be
selectively performed, and fewer pregnancies will be lost unnecessarily. The reduction
in medical expenses and procedure related fetal loss is likely to be substantial.

Therefore, cordocentesis or DNA analysis should be reserved only for cases with
positive sonographic markers. Moreover, this diagnostic approach is extremely valuable
in areas where the disease is prevalent and cordocentesis or DNA analysis is not readily
available. Although a few affected fetuses may be missed by this approach, they can be
suspected or detected for hydropic changes by later serial sonography. Moreover,
because the disease is uniformly lethal, and termination of pregnancy can be offered at
any time when the diagnosis is reliably made, missing a very small number of cases
will not affect overall outcome greatly. Despite the high accuracy of MCA-PSV, the
diagnosis should be confirmed with definitive methods such as fetal blood analysis to
exclude false-positive findings, although very infrequent, and hydrops fetalis secondary
to other causes.

In conclusion, among couples at risk with normal MCA-PSV, the risk of having an
affected child is nearly eliminated. Pregnancies at risk have a 25% chance of having an
affected child, and 75% of them carry fetuses without abnormalities and risk
undergoing unnecessary invasive procedures. MCA-PSV can effectively, although not
absolutely, differentiate normal pregnancies from those requiring an invasive workup.
Therefore, our findings can contribute to a change in clinical decision making,
especially for pregnancies at risk that are examined during the second trimester, and
MCA-PSV assessment should be taken into account as a part of routine screening for
fetal anomalies as well, especially in areas with high prevalence of the disease. This
study has established the new sonographic signs of Hb Bart disease at midpregnancy;



therefore, further studies should concentrate on first-trimester sonographic findings,
especially the C/T ratio, as suggested by previous studies.

In our population, the main prenatal diagnostic technique for homozygous alpha-
thalassemial is cordocentesis at 18 to 21 weeks, and it is performed only in tertiary
centers. It is very important for community hospitals to select only cases at high risk for
Hb Bart disease for referral for invasive prenatal diagnosis. Therefore, the measurement
of MCA-PSV should be an alternative cost-effective method in identifying cases for
referral or follow-up with serial ultrasonography in their own hospitals. With this
approach, invasive procedures can be performed selectively, and fewer fetuses will be
lost unnecessarily. The reduction in medical expenses and procedure-related fetal loss
is likely to be substantial. Although a few affected fetuses may be missed by this
approach, these cases can be suspected or detected by later serial ultrasonography.
Moreover, since the disease is uniformly lethal and termination of pregnancy can be
offered any time when the diagnosis is made reliably, missing it in a very small number
of cases will not so greatly influence the overall outcome. Despite the high accuracy of
MCA-PSV measureemnt, the diagnosis should be confirmed with definitive methods,
such as fetal blood analysis, to exclude false positive results, even though the rate is
very low, and hydrops fetalis secondary to other causes.

Acknowledgement
Thailand Research Fund (TRF): for supporting the conduct of this study.

References

[1] Chan LW, Lau TK, Chung TK. Fetal anaemia as a cause of fetal injury:
diagnosis and management. Current opinion in obstetrics & gynecology. 2006
Apr;18(2):100-5.

[2] Ahmed B, Ghaffari Z, Ismail RS, Saleh N. Non-invasive diagnosis of fetal
anemia due to maternal red-cell alloimmunization. Saudi medical journal. 2005
Feb;26(2):256-9.

[3] Alshimmiri MM, Hamoud MS, Al-Saleh EA, Mujaibel KY, Al-Harmi JA,
Thalib L. Prediction of fetal anemia by middle cerebral artery peak systolic velocity in
pregnancies complicated by rhesus isoimmunization. J Perinatol. 2003 Oct;23(7):536-
40.

[4] Bullock R, Martin WL, Coomarasamy A, Kilby MD. Prediction of fetal anemia
in pregnancies with red-cell alloimmunization: comparison of middle cerebral artery
peak systolic velocity and amniotic fluid OD450. Ultrasound Obstet Gynecol. 2005
Apr;25(4):331-4.

[5] Delle Chiaie L, Buck G, Grab D, Terinde R. Prediction of fetal anemia with
Doppler measurement of the middle cerebral artery peak systolic velocity in
pregnancies complicated by maternal blood group alloimmunization or parvovirus B19
infection. Ultrasound Obstet Gynecol. 2001 Sep;18(3):232-6.

[6] Pereira L, Jenkins TM, Berghella V. Conventional management of maternal red
cell alloimmunization compared with management by Doppler assessment of middle
cerebral artery peak systolic velocity. American journal of obstetrics and gynecology.
2003 Oct;189(4):1002-6.



[7] Rimon E, Peltz R, Gamzu R, Yagel S, Feldman B, Chayen B, et al.
Management of Kell isoimmunization--evaluation of a Doppler-guided approach.
Ultrasound Obstet Gynecol. 2006 Nov;28(6):814-20.

[8] Cosmi E, Mari G, Delle Chiaie L, Detti L, Akiyama M, Murphy J, et al.
Noninvasive diagnosis by Doppler ultrasonography of fetal anemia resulting from
parvovirus infection. American journal of obstetrics and gynecology. 2002
Nov;187(5):1290-3.

[9] Morel O, Chagnaud S, Laperrelle J, Clement D, Malartic C, Akerman G, et al.
[Parvovirus B19 in pregnancy: literature review]. Gynecologie, obstetrique & fertilite.
2007 Nov;35(11):1095-104.

[10] Escribano D, Galindo A, Arbues J, Puente JM, De la Fuente P. Prenatal
management of placental chorioangioma: value of the middle cerebral artery peak
systolic velocity. Fetal diagnosis and therapy. 2006;21(6):489-93.

[11] Lam YH, Tang MH. Middle cerebral artery Doppler study in fetuses with
homozygous alpha-thalassaemia-1 at 12-13 weeks of gestation. Prenatal diagnosis.
2002 Jan;22(1):56-8.

[12] Maguire K, Johnson A, Ou CN, Lantin RL, Moise KJ. Elevated middle cerebral
artery peak systolic velocity without fetal anemia in a case of homozygous alpha-
thalassemia-1. Prenatal diagnosis. 2008 Jan;28(1):72-4.

[13] Mari G. Middle cerebral artery peak systolic velocity for the diagnosis of fetal
anemia: the untold story. Ultrasound Obstet Gynecol. 2005 Apr;25(4):323-30.

[14] Tongsong T, Wanapirak C, Sirichotiyakul S, Tongprasert F, Srisupundit K.
Middle cerebral artery peak systolic velocity of healthy fetuses in the first half of
pregnancy. J Ultrasound Med. 2007 Aug;26(8):1013-7.

[15] Mari G, Deter RL, Carpenter RL, Rahman F, Zimmerman R, Moise KJ, Jr., et
al. Noninvasive diagnosis by Doppler ultrasonography of fetal anemia due to maternal
red-cell alloimmunization. Collaborative Group for Doppler Assessment of the Blood
Velocity in Anemic Fetuses. The New England journal of medicine. 2000 Jan
6;342(1):9-14.

[16] Hernandez-Andrade E, Scheier M, Dezerega V, Carmo A, Nicolaides KH. Fetal
middle cerebral artery peak systolic velocity in the investigation of non-immune
hydrops. Ultrasound Obstet Gynecol. 2004 May;23(5):442-5.

[17] Imbar T, Lev-Sagie A, Cohen S, Yanai N, Yagel S. Diagnosis, surveillance, and
treatment of the anemic fetus using middle cerebral artery peak systolic velocity
measurement. Prenatal diagnosis. 2006 Jan;26(1):45-51.

[18] Kempe A, Rosing B, Berg C, Kamil D, Heep A, Gembruch U, et al. First-
trimester treatment of fetal anemia secondary to parvovirus B19 infection. Ultrasound
Obstet Gynecol. 2007 Feb;29(2):226-8.

[19] L'Ubusky M, Prochazka M, Santavy J, Mickova |, Machac S, Kantor L.
[Contribution of Doppler examination in pregnancy at risk of alloimune fetus anemia].
Ceska gynekologie / Ceska lekarska spolecnost J Ev. 2005 Jan;70(1):27-9.

[20] Mari G. Middle cerebral artery peak systolic velocity: is it the standard of care
for the diagnosis of fetal anemia? J Ultrasound Med. 2005 May;24(5):697-702.

[21] Dashe JS, Ramus RM, Santos-Ramos R, Mcintire DD, Twickler DM. Middle
cerebral artery peak systolic velocity in monochorionic and dichorionic twin
pregnancies. J Ultrasound Med. 2007 Feb;26(2):195-200.

[22] Lubusky M, Prochazka M, Santavy J, Mickova |, Kantor L. [Actual
management of pregnancies at risk for fetal anemia]. Ceska gynekologie / Ceska
lekarska spolecnost J Ev. 2006 Jul;71(4):272-80.



[23] Mari G, Abuhamad AZ, Cosmi E, Segata M, Altaye M, Akiyama M. Middle
cerebral artery peak systolic velocity: technique and variability. J Ultrasound Med.
2005 Apr;24(4):425-30.

[24] Detti L, Mari G, Akiyama M, Cosmi E, Moise KJ, Jr., Stefor T, et al.
Longitudinal assessment of the middle cerebral artery peak systolic velocity in healthy
fetuses and in fetuses at risk for anemia. American journal of obstetrics and
gynecology. 2002 Oct;187(4):937-9.

[25] Mari G, Zimmermann R, Moise KJ, Jr., Deter RL. Correlation between middle
cerebral artery peak systolic velocity and fetal hemoglobin after 2 previous intrauterine
transfusions. American journal of obstetrics and gynecology. 2005 Sep;193(3 Pt
2):1117-20.

[26] Scheier M, Hernandez-Andrade E, Carmo A, Dezerega V, Nicolaides KH.
Prediction of fetal anemia in rhesus disease by measurement of fetal middle cerebral
artery peak systolic velocity. Ultrasound Obstet Gynecol. 2004 May;23(5):432-6.



Comparison of red blood cell hematology among normal and alpha-

thalassemia-1 trait and hemoglobin Bart’s fetuses at mid-pregnancy

Kasemsri Srisupundit MD*, Wirawit Piyamongkol MD*,
Theera Tongsong MD*

* Department of Obstetrics and Gynecology, Faculty of Medicine, Chiang Mai University,
Chiang Mai, Thailand

Abstract

Objective: To compare red blood cell indices among normal and alpha-thalassemia-1
trait, and hemoglobin Bart’s fetuses at mid-pregnancy

Study design: Descriptive study

Material & Method: A total of 87 pregnancies (88 fetuses) at risk of homozygous alpha
thalassemia-1, undergoing cordocentesis including measurement of hemoglobin level
and red blood cell indices of fetuses at 18-22 weeks of gestation at Maharaj Nakorn
Chiang Mai Hospital were recruited into the study. The final outcome was based on
fetal DNA analysis using polymerase chain reaction (PCR) technique. Fetuses were
divided into 3 groups which are normal, alpha-thalassemia-1 trait (SEA deletion) and
homozygous alpha-thalassemia-1 (Hemoglobin Bart's disease). The main outcome
measure was hematology of red blood cell indices and degree of anemia of fetuses in
each group.

Results: Of 87 pregnant women recruited into the study, the mean gestational age
was 18.7+0.8 weeks. According to DNA analysis, the incidence of hemoglobin Bart's
disease, alpha thalassemia-1 trait and normal fetuses were 29.5%, 45.5% and 25%
respectively. The mean of hemoglobin level, mean corpuscular volume (MCV), mean
corpuscular hemoglobin (MCH) and mean cell hemoglobin concentration (MCHC) were
significantly difference in 3 groups of fetuses. Moreover, these differences were also
found between fetuses with alpha-thalassemia-1 trait and normal fetuses. Ninety-two
percent of fetuses with hemoglobin Bart's disease had some degree of anemia at mid-
pregnancy. However, there are two hemoglobin Bart's fetuses which did not have
anemia. Furthermore, two fetuses in the alpha-thalassemia-1 trait group were mildly
anemic, but most (95%) were not.

Conclusion: There was highly significant difference in hematology of red blood cell

indices between normal, alpha-thalassemia-1 trait and Hemoglobin Bart’s fetuses, and



most fetuses with hemoglobin Bart's disease have some degree of anemia from mid-

pregnancy on.

Keywords: alpha-thalassemia, hematology, mid pregnancy

Introduction

Alpha-thalassemia-1 gene is one of the most common gene defects in South
East Asia. The homozygous state is associated with hemoglobin (Hb) Bart’'s disease, a
major public health problem in South East Asia. According to the Chiang Mai strategy
for prenatal control of severe thalassemia[1], three entities of alpha-thalassemia-1 status
can be categorized in fetuses of couple at risk for Hb Bart’'s disease, including the most
severe or lethal form (Hb Bart's fetuses) and the other two forms of no any clinical
pictures; heterozygous alpha-thalassemia-1 (alpha-thalassemia-1 trait) and normal
fetuses. Though we have extensive experience on prenatal diagnosis of Hb Bart's
disease, little is known about red blood cell indices of these fetuses, in spite of the fact
that these basic data may be helpful in differentiating the affected fetuses among
couples at risk. Even though some studies about hematology of normal fetuses at mid-
pregnancy have been published[2-10], to date, no study on hematology of red blood cell
series in various aspects of alpha-thalassemia-1 fetuses at mid-pregnancy period has
been reported. The aim of this study is to determine the normal reference range of the
red blood cell indices as well as to compare red blood cell indices among normal,

alpha-thalassemia-1 trait and Hb Bart’s fetuses at mid-pregnancy.

Material & Method

A total of 88 pregnant women (89 fetuses) at risk of having fetuses with
homozygous alpha-thalassemia-1 (Hb Bart’s) disease, who underwent cordocentesis for
prenatal diagnosis, were recruited into the study. Cordocentesis were performed during
18-22 weeks of gestation at Maharaj Nakorn Chiang Mai hospital, between May 2007
and July 2008. Fetal blood samples in amount of 0.5-1 ml were collected for analysis of
red blood cell indices, consisting of hemoglobin (Hb) level, mean corpuscular volume
(MCV), mean corpuscular hemoglobin (MCH), mean cell hemoglobin concentration
(MCHC) and severity of anemia for each fetus. All cordocenteses were performed by
eight experienced perinatologists under guidance of real-time ultrasound equipment

using Aloka Prosound 5000, or Aloka SSD Prosound alpha-10 (Tokyo, Japan) with



transabdominal 3.5 MHz curvilinear transducers. All parameters of hematology were
measured within 24 hours after cordocentesis using automated complete blood count
(CBC) machine. Severity of anemia in each fetus is defined from nomogram of
hemoglobin level of fetus in each gestational age.[11]

The final diagnosis of alpha-thalassemia-1 status was based on fetal DNA
analysis using polymerase chain reaction (PCR) technique for alpha-thalassemia-1
deletion (SEA type) detection. The oligonucleotide primer sequences for alpha-
thalassemia-1 (SEA deletion) are S1: 5-CTG GGC TCT GTG TTC TCA G-3', S2: 5
GAC ACG CTT CCA ATA CGC-3', S3: 5-TAC TGC AGC CTT GAA CTC C-3' as start,
normal allele and mutant allele respectively. All fetuses were divided into 3 groups
according to the result of DNA analysis as follows: normal, heterozygous alpha-
thalassemia-1 (alpha-thalassemia-1 trait) and homozygous alpha-thalassemia-1 (Hb
Bart’'s). The conduction of this study was approved by ethic committee and supported

by Thailand Research Fund (TRF).

Results

Of 88 pregnant women with 89 fetuses recruited into the study, the mean
gestational age was 18.7 + 0.85 weeks. One fetus was excluded from the study due to
severe anemia from hemoglobin H / constant spring disease and the remaining 88
fetuses were available for analysis. The incidence of Hb Bart's disease, alpha-
thalassemia-1 trait and normal fetuses was 29.5 % (26 cases), 45.5 % (40 cases) and
25 % (22 cases), respectively. The hematology of red blood cell series (Hb level, MCV,
MCH and MCHC) of the fetuses in each group is presented in Table 1. These
parameters are significantly different among 3 groups of fetuses. Moreover, the
difference of mean Hb level, MCV, MCH and MCHC between normal fetuses and alpha-

thalassemia-1 trait fetuses is also highly significant (p-value < 0.001) for all parameters.



Table.1 Hematology of red blood cell indices in mid-pregnancy fetuses (ANOVA test)

Red blood cell Fetuses (88 cases) P- value
parameters Normal Alpha-1 trait Hb Bart’s disease
(22 cases) (40 cases) (26 cases)
Hb level (gm/dl) 11.34 + 0.83 10.42 + 0.91 6.4 + 1.64 < 0.001
MCV (fl) 123.40 + 7.76 105.95 + 7.35 96.26 + 8.19 < 0.001
MCH (pg) 41.39 + 3.35 33.71 +2.74 26.23 + 2.6 < 0.001
MCHC (g/L) 33.44 +1.3 31.81 + 1.09 27.29 + 1.78 < 0.001

Severity of anemia of the fetuses in each group is presented in Table 2.
According to this study, no fetus in normal group was anemic, whereas 92.3 % (24 from
26 cases) of fetuses with Hb Bart's disease had some degree of anemia at mid-
pregnancy. Interestingly, two fetuses with hemoglobin Bart's disease which had no
anemia had normal Middle cerebral artery peak systolic velocity (MCA-PSV), but both of

them showed cardiomegaly, which is a sign of hydrops fetalis.

Table.2 Severity of anemia of fetuses in each group

Severity of anemia* Fetuses (Total 88 cases)
Normal Alpha-1 trait Hb Bart’s disease

Cases (%) Cases (%) Cases (%)
No anemia 22 (100) 38 (95) 2(7.7)
Mild anemia 0 2 (5) 6 (23.1)
Moderate anemia 0 0 11 (42.3)
Severe anemia 0 0 7 (26.9)
Total (cases) 22 40 26

* Severity of anemia in each fetus is defined from nomogram of hemoglobin level of fetus in each

gestational age.[11]

From this study, most fetuses with alpha-thalassemia-1 trait were not anemic
(95%, 38 from 40 cases) even the mean of hemoglobin level in this group of fetuses
was significantly different from normal fetuses as shown in Table 1. However two

fetuses in this group had mild degree of anemia. There were no other abnormalities of



sonographic finding including hydropic change in both fetuses. One fetus was a referral
case and delivered by cesarean delivery in other hospital, the baby weigh 2300 grams

and healthy. The other one has not delivered so far.

Discussion

Alpha-thalassemia-1 is one of the most common hematologic problems in South
East Asian area. The gene frequencies of alpha-thalassemia-1 in Northern Thailand is
10%.[12] In this study, we used Chiang Mai strategy for prenatal control of severe
thalassemia to screen pregnant women and to identify couple at risk[1]. In routine
practice, we perform cordocentesis to obtain fetal blood and make prenatal diagnosis
with hemoglobin typing using High Performance Liquid Chromatography (HPLC)
technique. However, the effectiveness in discriminating fetuses with alpha-thalassemia-1
trait from normal fetuses may not be reliable with HPLC technique. Therefore, the final
diagnosis in this study was based on the DNA analysis with Polymerase Chain Reaction
(PCR) method. Because the most common alpha-thalassemia-1 deletion in our region is
SEA type, so we performed PCR for identifying alpha-thalassemia-1 gene deletion for
South East Asia (SEA) type only. We did not identify status of alpha-thalassemia-2
deletion in this study, because patient with alpha-thalassemia-2 trait does not have
clinically different from normal population and is of no concern in prenatal diagnosis.
Finally, among couples at risk of alpha-thalassemia, all fetuses in this study will be
categorized into three groups which are normal, heterozygous alpha-thalassemia-1
(alpha-thalassemia-1 trait) and homozygous alpha-thalassemia-1 (Hb Bart’s disease).

According to the result of this study, the hemoglobin levels and red blood cell
indices (MCV, MCH, MCHC) of fetal blood in mid-pregnancy are highly significant
different among three groups of fetuses (P-value < 0.001). For Hb Bart’s disease, this
finding can simply be explained by the pathophysiology of the disease that has
inadequate production of alpha-globin, and fetuses have anemia in utero. Therefore, the
mean of hemogolobin and red blood cell indices of fetuses with Hb Bart’s disease are
significantly low (mean hemoglobin level 6.4 gm/dl) when compared to normal or alpha-
thalassemia-1 trait fetuses.

Interestingly, all parameters of red blood cell indices such as MCV, MCH, and
MCHC in alpha-thalassemia-1 trait fetuses are significantly lower than those of normal
fetuses. This pattern seems to be the same as found in adult with alpha-thalassemia-1
trait, though the absolute levels may be different. These findings suggest that cord

blood analysis for red cell indices of newborns may be useful as screening method for



alpha-thalassemia-1 trait in general population in the future. Surprisingly, the mean
hemoglobin level of fetuses with alpha-thalassemia-1 trait is also significantly lower than
that of normal fetuses (p-value < 0.001). In general, we assume that individual with
alpha-thalassemia-1 trait is not anemic and is of no concern for diagnosis. However, our
findings give some new insights on this mutation. Although, we usually presume that
heterozygote of alpha-thalassemia-1 can perfectly compensate, resulting in normal
phenotype, the gene compensation is not perfect some degree of hemoglobin reduction
can be encountered in utero.

The weakness of this study is that other genes defects responsible for globin
chain production which we did not identify may exist in the subject of alpha-
thalassemia-1. However, this confounder is very unlikely to affect the results when
compared to the normal subjects, since other gene defects should distribute equally to
the both groups.

In group of fetuses with Hb Bart’s disease, 93% of fetuses have some degree of
anemia but the severity is unpredictable. Nevertheless, nearly half of fetuses (42%)
have moderate degree of anemia, and severe anemia was found about 27% of fetuses
in this group. This finding implies that majority of fetuses with Hb Bart’s disease will be
anemia since mid-gestation period, and the diagnosis should be made in nearly all
fetuses at this gestational age. Interestingly, two fetuses with Hb Bart’'s disease were
not anemic and showed normal middle cerebral artery peak systolic velocity, indirectly
indicating no functional anemia in utero but these two fetuses had signs of cardiac
compensation or impending hydrops fetalis, indicated by significant cardiomegaly. This
finding addresses the hypothesis of pathophysiology of hydrops fetalis. Our finding
suggests that, other than low hemoglobin levels, poor oxygenation due to low quality of
hemoglobin (Hb Bart’s) partly play a role in high output cardiac failure as seen in case
of no anemia. Therefore, it is possible that pathophysiology of anemia secondary to Hb
Bart’s disease is not exactly the same as anemia from Rh-isoimmunization. The fetuses
with Hb Bart’s disease do not always have to have hemoglobin concentration as low as
that in fetuses with Rh-isoimmunization.

On the contrary to the fetuses with Hb Bart's disease, nearly all fetuses with
alpha-thalassemia-1 trait were not anemic but only few cases showed mild degree of
anemia, though these fetuses have significantly lower hemoglobin levels than normal
fetuses. Unlike anemia due to Hb Bart’s disease or even some cases of hemoglobin H

disease[13, 14], anemia due to alpha-thalassemia-1 trait never led to hydrops fetalis.



The strength of this study included the adequacy of sample size and high
reliability of final DNA-based diagnosis as well as hematologic studies which were
performed within 24 hours after cordocentesis. In addition, this study gives new insights
on phenotypic expression of alpha-thalassemia-1 gene as well as pathophysiology of
Hb Bart’s hydrops fetalis. Hematologic studies among normal, alpha-thalassemia-1 trait,
and Hb Bart’s fetuses from this study may serve as reference range for future study or
even clinical application. There are few studies about screening test of alpha-
thalassemia-1 from hemoglobin Bart's level in umbilical cord blood[15-18]. However, if
using automated complete blood count (CBC) machine, the red blood cell indices can

be measured more easily than hemoglobin Bart’s level measurement.
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Identification of homozygous alpha thalassemia-1
fetuses using Doppler waveform index of Middle
Cerebral Artery: Preliminary report
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Abstract

Objective:  To determine the sensitivity and specificity of Middle Cerebral Artery-
peak systolic velocity (MCA-PSV) for identification of homozygous alpha thalassemia-
1 fetuses in mid-pregnancy gestation.

Study design: Diagnostic test

Material & Method: A total of 49 pregnant women (50 fetuses) which are couple at
risk of homozygous alpha thalassemia-1, undergoing MCA-PSV measurement before
performing cordocentesis at 18-22 weeks of gestation at Maharaj Nakorn Chiang Mai
Hospital were recruited into the study. The final diagnoses used as gold standard were
based on fetal hemoglobin typing using high performance liquid chromatography
(HPLC) technique. The main outcome measure was the sensitivity and specificity of
MCA-PSV to identification homozygous alpha thalssemia-1 fetuses.

Results: Of 49 pregnant women recruited into the study, the mean age was 30.41+4.7
years, the mean gestational age was 29.2+5.3 weeks, the incidence of homozygous
alpha thalassemia-1 was 24% (12 from 50 fetuses). If using MCA-PSV above 1.5
Multiple of Median (MoM) as a cut off point, the sensitivity of MCA-PSV to detection
homozygous alpha thalassemia-1 fetuses was 91.67% (11 from 12 cases), specificity
was 100%, the positive predictive value and negative predictive value of MCA-PSV
were 100% and 97.43% respectively. There is one case of homozygous alpha
thalassemia-1 but has normal MCA-PSV.

Conclusion: MCA-PSV is a useful method in mid-pregnancy gestation to identify
homozygous alpha thalassemia-1 fetuses with very high sensitivity and specificity, and
may reduce risk from unnecessary cordocentesis in some fetuses.

Keywords: Homozygous alpha thalassemia-1, Middle Cerebral Artery — peak systolic
velocity (MCA-PSV)
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 Middle Cerebral Artery-Peak Systolic Velocity
(MCA-PSV)

-> fetal anemia (Rh isoimmunization)

e MCA-PSV & homozygous alpha thalassemia-1
(Hb Bart’s disease) fetus

- limited data




O Objective

« To determine the sensitivity and specificity of
MCA-PSV for identification of homozygous alpha
thalassemia-1 fetuses in mid-pregnancy gestation

o Study design : diagnostic test

« May — October 2007




@ Material & Method

49 pregnant women (50 fetuses), 18-22 wks,
couple at risk of homozygous alpha
thalassemia-1

!

MCA-PSV measurement

!

Cordocentesis (fetal Hb typing)
High Performance Liquid Chromatography technique
(HPLC)

Maharaj Nakorn Chiangmai Hospital
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O Main outcome measurement

Sensitivity
Specificity

Positive predictive value

Negative predictive value




Cut off point : MCA-PSV > 1.5 Multiple of Median (MoM)

Middle Cerebral Artery Peak Systolic
Velocity of Healthy Fetuses in the
First Half of Pregnancy

Theera Tongsong, MD, Chanane Wanapirak, MD,
Supatra Sirichotiyakul, MD, Fuanglada Tongprasert, MD,
Kasemsri Srisupundit, MD

Table 1. Nomogram of Predicted MCA PSV at the 5th, 10th, 50th, 90th, and 95th Percentiles and 1.5 MOM
for Each Gestational Age (GA)

MCV PSV, cm/s

GA, wk Sth 10th 50th 90th 95th
11 3.2 5.2 10.7 15.2 19.5
12 4.5 6.5 12.1 16.9 21.2
13 5.8 7.8 13.6 18.5 22.8
14 7.1 9.0 15.0 20.2 24.5
15 8.4 10.3 16.4 21.8 26.1
16 9.8 1.5 17.8 234 27.7
17 11.1 12.8 18.2 25.1 294
18 12.4 14.1 20.6 26.7 31.0
19 13.7 15.3 22.0 28.3 32.6
20 15.0 16.6 234 30.0 34.3
21 164 17.8 248 31.6 35.9
22 17.7 191 26.2 333 37.6

J Ultrasound Med 2007; 26:1013-1017
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O Result

« 50 fetuses
« Mean maternal age 29.2 + 5.3 (15-44) years
« Mean gestational age 19 + 1 (18-22) weeks
 Fetal Hb typing

- Hb Bart’'s : 12 cases

- alpha thalassemia-1 trait : 21 cases

- normal (alphathal-1 gene) : 16 cases
- non Bart’s (incomplete data) : 1 case




HPLC

FHb Bart's non Bart's

MCA-PSV
11 0 11
> 1.5 MoM
< 1.5 MoM @ 38 39
12 38 fetuses

h 2 x 2 table



Sensitivity 91.67%

Specificity 100%

Positive predictive value 100%

Negative predictive value 97.43%







O Discussion

e Hb Bart’'s disease : most common cause of
hydrops fetalis in Thailand

e MCA-PSV & Hb Bart's disease : limited data

e Leung WC et al, 2002 (Canada) 4 fetuses




In this study (12 Hb Bart’s fetuses): MCA-PSV has
very high sensitivity & specificity ( 92% and 100%)

One case of Hb Bart’s fetus with negative MCA-PSV
(32.6 cm/sec)

One case of fetal anemia (HbHCS) with negative
MCA-PSV (32.9 cm/sec)

Clinical application : reduce unneccesary
cordocentesis in some fetuses




e Limitation

e Bias from sonographic finding in fetuses with Hb
Bart’'s (cardiomegaly, increase amniotic fluid)

- all cases of increase MCA-PSV have
signs of hydropic change

 Trained & experienced sonographers




@ Conclusion

« MCA-PSV : useful method in mid-pregnancy
gestation to identify homozygous alpha
thalassemia-1 fetuses

 Very high sensitivity and specificity

 Reduce risk from unnecessary cordocentesis in
some fetuses
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Accuracy of test 98%

Prevalence of disease 24%

False positive rate 0%

False negative rate 8.3%
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