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PCR product has a distinct Tm, depending on base
substitutions, single point mutations and insertions-
deletions.3 The PCR was performed on the 5700
Sequence Detection System (PE Biosystems). The
analyzed samples were run in quadruplicate and in 3
different PCR runs. No template controls (NTCs)
were run in order to verify non-specific PCR product
formation.

For genotyping the mutations C282Y and H63D,
genomic DNA was run in a primer optimization
matrix (primers’ concentrations ranging from 50 to
300mM). Forward/reverse primer combinations
50/300, 50/50 and 300/50 gave no aspecific prod-
ucts. Using these primer combinations in the pres-
ence of target DNA, the PCR product was detectable
after 27, 34 and 30 cycles, respectively. Because low-
er cycle thresholds are related to a higher sensitivity
of the test, the 50/300 mM combination was chosen.
Three different PCR reactions were done for each
sample, and each amplification was repeated four
times. The resulting Tm profiles of three representa-
tive genotypes at codon 63 are shown in Figure 1.

The mutations found in 12 individuals are summa-
rized in Table 1. For each subject, the HFE genotype
and the Tm mean values (± standard deviation) are
shown. We successfully characterized the mutant alle-
les of the patients, confirming the data obtained by
PCR-RLFP (data not shown). The homozygous C282Y
genotype shows a Tm mean value of 84.7°C, distinct
from those of heterozygous (83.8°C) and wild type
homozygous (83.0 °C) individuals. Also for position
63, different Tm mean values characterize mutant
homozygous (86.2°C), heterozygous (85.4°C) and
wild type homozygous (88.0°C) subjects.

We have developed an easy, inexpensive, automat-
ed method for determining the genotypes of the two
mutations typical of hemochromatosis. The method
is not dependent on fluorescent probes and elimi-
nates post-PCR processing. The reproducibility of the
method allowed us to test several subjects; all the
samples were successfully and clearly genotyped; the
Tm genotyping study was confirmed by PCR- RLFP. 
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Screening for (--SEA) α-globin gene deletion in
β-thalassemia carriers and prevention of
hydrops fetalis

In Southeast Asia, where thalassemia is prevalent,
heterozygous carriers of both β-thalassemia muta-
tion and the (--SEA) α-globin gene deletion are
encountered. These individuals are potentially at risk
of being parents to off-springs affected by β-tha-
lassemia major, hemoglobin (Hb) H disease, and
Hb Bart’s hydrops fetalis. We propose screening for
the (--SEA) α-thalassemia mutation in all β-tha-
lassemia carriers to prevent hydrops fetalis.

Sir,
Hb Bart’s hydrops fetalis, caused by deletion of all

four α-globin genes, is associated with a dismal prog-
nosis for the affected fetus, who will usually die in
utero during the third trimester or shortly after birth.1

Moreover, there is an increased incidence of serious
maternal complications in these pregnancies. Preg-

Table 1. Tm profiles in 12 individuals with different HFE
genotype at position 282 and 63.

Cases Genotype of codon Tm at position 282 Tm at position 63
282 63 mean value SD mean value SD

(°C) (°C)

1 +/+ -/- 84.70 0.03 88.00 0.07
2 +/+ -/- 84.70 0.03 88.00 0.01
3 -/- +/+ 83.00 0.00 86.20 0.02
4 -/- +/+ 83.00 0.10 86.20 0.01
5 +/- +/- 83.80 0.18 85.40 0.10
6 +/- +/- 83.80 0.02 85.40 0.02
7 +/- -/- 83.80 0.15 88.00 0.10
8 +/- -/- 83.80 0.20 88.00 0.20
9 -/- +/- 83.00 0.01 85.40 0.12
10 -/- +/- 83.00 0.02 85.40 0.10
11 -/- -/- 83.00 0.56 88.00 0.02
12 -/- -/- 83.00 0.11 88.00 0.20

Tm: Melting tempetature; SD: Standard deviation; +: mutant allele; -: wild
type allele.



nancies with fetuses affected by Hb Bart’s hydrops
fetalis syndrome are most commonly seen in couples
of southeast Asian ancestry as a result of a high car-
rier rate of (--SEA) α-globin gene deletion, varying
between 4 to 14% in different populations in the
region.1 In order to prevent Hb Bart’s hydrops fetal-
is, at risk couples in whom both partners carry the
(––SEA) α-thalassemia mutation should be identified,
so that genetic counseling and prenatal diagnosis
may be offered. 

The carrier rate of β-thalassemia is also high in
Southeast Asia. It ranges from 3.4% in Hong Kong2

to 3-9% in Thailand.3 Importantly, among β-tha-
lassemia carriers, 4-14% of them are expected to con-
currently carry the (--SEA) α-thalassemia mutation.
Unless these individuals are correctly diagnosed,
antenatal diagnosis for pregnancies at risk of Hb
Bart’s hydrops fetalis will not be undertaken even if
their spouses are (--SEA) α-thalassemia carriers.4 Dur-
ing the past year, we prospectively screened for the
presence of (--SEA) α-globin gene deletion by poly-
merase chain reaction (PCR)5 in all β-thalassemia
heterozygotes who were diagnosed through a com-
munity-based thalassemia screening program in
Hong Kong.

A total of 88 individuals were diagnosed to be het-
erozygous for β-thalassamia mutation by microcyto-
sis and raised Hb A2 level of > 3.5% on high perfor-
mance liquid chromatography. The presence of con-
current (--SEA) α-thalassemia was confirmed in eight
(9%) individuals (Table 1). Five (cases #1-3, 5, 7)
were requests for pre-marital counseling and three
(cases #4,6,8) had a positive family history of tha-
lassemia. Their hematologic findings were indistin-
guishable from simple β-thalassemia heterozygotes
except for slightly higher MCV values. Significantly,
the partners of two of these individuals (cases #2 and
4) were α0-thalassemia carriers making these couples
at risk of conceiving fetuses with Hb Bart’s hydrops
fetalis. This information would have been missed and
appropriate counseling and prenatal diagnosis would
not be offered to these two couples if screening for (-
-SEA) α-thalassemia had not been undertaken.

If one partner of a couple is a known carrier of α0-
thalassemia, it is imperative to screen for α0-tha-

lassemia in the other partner even though he/she
might appear to be a β-thalassemia carrier based on
hematologic findings.6 In Southeast Asia, where tha-
lassemia is prevalent, we recommend that detection
of the co-existing (--SEA) α-thalassemia and β-tha-
lassemia should be undertaken in a community-
based thalassemia screening program. This genetic
information is of reproductive significance and
appropriate counseling can be made available to
individuals being screened. Furthermore, this finding
is also useful for counseling and diagnosis of other
family members. As shown in Table 1, all individuals
who are heterozygous carriers of both β-thalassemia
mutation and (--SEA) α-thalassemia had microcytosis
(MCV less than 80 fL) and elevated Hb A2 level.1

However, the Hb H inclusion test was negative in all
but one. The screening for concurrent (--SEA) α-tha-
lassemia mutation in these subjects can be done by
either embryonic ζ-globin chain assay or by PCR-
based techniques.5,7
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Table 1. Findings in individuals confirmed by DNA-based genotyping to be heterozygous carriers of both β-thalassemia muta-
tion and (––SEA) α-globin gene deletion.

Case Sex/Age Hb MCV MCH HbA2 HbF HbH bodies β-globin gene Family Status of

(g/dL) (fL) (pg) (%) (%) mutation history partner

1. F/27 10.2 72.1 23.7 5.5 1.2 negative codon 17(A→T) negative normal
2. F/30 11.6 70.1 22.6 5.0 1.1 negative IVSII-654(C→T) negative α0-thalassaemia carrier
3. F/38 12.6 68.1 21.7 5.4 0.6 positive IVSII-654(C→T) negative unknown
4. F/29 12.1 70.6 23.0 5.2 1.4 negative IVSI-1(G    T) positive α0-thalassaemia carrier
5. M/32 17.2 76.6 24.2 4.9 0.4 negative codons 41/42(-CTTT) negative normal
6. F/34 11.4 71.3 21.5 4.9 1.4 negative codon 17(A→T) positive normal
7. F/22 12.6 75.7 23.6 5.8 0.6 negative codons 41/42(-CTTT) negative normal
8. M/4 12.4 65.1 21.0 5.8 0.5 negative IVSII-654(C→T) positive not applicable

Key: Hb, hemoglobin; MCV, mean corpuscular volume; MCH, mean corpuscular hemoglobin
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Relationship of human plasma leptin concen-
tration with blood cell parameters

No strong relationship between leptin and hema-
tologic values was found in a large series of Euro-
pean patients and control subjects. However a role
for high levels of leptin in situations such as obesi-
ty or sepsis cannot be excluded, as suggested by
the weak correlation between leptin and leukocyte
count observed in hospitalized patients.

Sir,
Leptin is expressed by adipocytes and involved in

the regulation of body weight and body fat. The char-
acterization of a leptin receptor on CD34+ cells1-3 and
a proliferative effect of leptin on hematopoietic cells
in culture1,2,4,5 suggest a relationship between leptin
and hematopoiesis. Our demonstration that bone
marrow adipocytes secrete leptin supports this
hypothesis.6

A negative correlation between leptin and hemo-
globin in male Japanese adults has been reported, as
has a lack of correlation between leptin and leuko-
cytes.7 These results appear contradictory with the
finding of an association between leptin and leuko-
cytes and erythrocytes in Japanese males aged 15-16
years,8 and with the observation that, in obese Pima
Indians, most of the variance in the leukocytes attrib-
utable to body fat could be accounted for by leptin
concentration.9 These contradictory findings con-
cerning particular populations (male adolescents in
a narrow age range or constitutionally obese Indi-
ans) led us to examine the relationship between lep-
tin and blood cell parameters in a large population
of European subjects.

Plasma leptin was determined by radio immunoas-
say (Linco Research Inc, St Charles, MO, USA) in 300
randomly selected hospitalized patients and 70
healthy normal-weight controls (Table 1). Hospital-
ized patients had a wider range of leptin concentra-
tions (0.07-147 ng/mL) than control subjects (0.1-
16 ng/mL), and levels over 20 ng/mL were observed
in 8% of patients. In both populations, leptin con-
centration was significantly higher in women than in
men, even after controlling for body mass index (BMI:
kg/m2), so multiple regression analyses were per-
formed to control for gender. In neither population,
was BMI correlated with any hematologic parame-
ters. Leptin was weakly correlated (p< 0.05) with
leukocytes in hospitalized patients. However, a mean
comparison of leukocytes between the patients with

leptin >20 ng/mL and the other patients was not sig-
nificant. In controls, we found no correlation
between leptin and leukocytes independently of gen-
der or smoking habit. In neither group, was there any
correlation between leptin and erythrocytes, hemat-
ocrit, hemoglobin, platelets, or any parameter of the
differential analysis.

Although constituting an heteregeneous group,
patients had a normal range of BMI, and their mean
leptin was comparable to that of controls and that
reported for non-obese subjects.10 High leptin con-
centrations are reported in various diseases, such as
renal failure and sepsis.10 Leptin secretion is also
influenced by a variety of agents, such as dexam-
ethasone, adrenoceptor agonists, and insulin.10 In
this study, no correlation could be established
between leptin concentration and clinical status or
treatment regimen. However, many patients were suf-
fering from a critical illness. It was reported that lep-
tin was increased in critically ill septic patients, while
its circadian rhythmicity was altered.10 Thus, it can
not be excluded that results from some patients were
dependent on the moment of blood sampling.

We found no significant relationship between lep-
tin levels and blood cell parameters in healthy midle-
aged males and females. However, a role for high con-
centrations of leptin in situations such as obesity or
sepsis cannot be excluded, as suggested by the weak
correlation we observed in hospitalized patients. In
these situations, leptin could contribute, with other
cytokines, to the subtle regulation of hematopoiesis.

Patrick Laharrague, Joël Corberand, Luc Pénicaud, Louis Casteilla

Laboratoire d'Hématologie et UMR-CNRS 5018, IFR 31, Hôpital
Toulouse Rangueil, France

993

Haematologica vol. 85(9):September 2000

scientific correspondence

Table 1. Patient characteristics.

Men Women p value

Hospitalized patients
N 146 144
Age (years) 56±17 53±21
Weight (kg) 72.9±13.5 60.4±9.4 ≤0.01
BMI (kg/m2) 24.3±3.6 22.8±2.6
Leptin (ng/mL) 3.52±6.12 11.37±19.43 ≤0.0001
Leukocytes (x109/L) 7.81±2.46 7.51±2.56
Red blood cells (x1012/L) 4.39±0.78 4.29±0.57
Hemoglobin (g/L) 134±24 128±17 ≤0.05
Platelets (x109/L) 257±114 276±104

Control subjects
N 28 42
Age (years) 35±13 31±12
Weight (kg) 71.9±8.2 55.8±6.2 ≤0.0001
BMI (kg/m2) 22.5± 2.7 20.9±2.0 ≤0.01
Leptin (ng/mL) 1.31±1.25 5.95± 3.48 ≤0.0001
Leukocytes (x109/L) 6.48±1.61 6.49±1.48
Red blood cells (x1012/L) 4.90±0.40 4.52 + 0.26 ≤0.001
Hemoglobin (g/L) 150±9 138±8 ≤0.0001
Platelets (x109/L) 217±45 245±51 ≤0.05

Values are mean±SD. BMI: body mass index.




