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Feasibility of Restriction Enzyme Protocols for the
Molecular Diagnosis of Abnormal Hemoglobins in
Turkish Population

To the Editor:Hb S (b6 Glu-Val), Hb D Los Angeles (b121 Glu-Gln) and
Hb O Arab (b121 Glu-Lys) are the most common variants in Turkish
population including Turkish Cypriots [1,2]. Either during screening of the
population or to enlighten the reason of anemia; several abnormal hemo-
globin variants can be detected by screening techniques and further mo-
lecular identification of these variants is needed. There are several identi-
fication methods such as protein chemical structural analysis, restriction
enzyme digestion, sequencing, and oligonucleotide hybridization [3,4].
Previously, we and others reported restriction enzyme digestion protocols
for direct detection of common hemoglobin variants found in general popu-
lation [5–9]. These methods were convenient, rapid, cheap, and non-
radioactive. In this report, we aim to determine the feasibility of these
restriction enzyme protocols in our population.

During the last 4 years, 65 hemoglobin variants were referred to our
laboratory for molecular analysis, excluding hemoglobin S. These were
analysed according to previously reported restriction enzyme analysis pro-
tocols [5–9] (Table I). Fifty-four of them were identified. Of these 21 were
Hb D Los Angeles (b121 Glu-Gln); 23 were Hb O Arab (b121 Glu→Lys);
five were Hb C (b6 Glu-Lys); one was Hb D Los Angeles in combination
with Hb S; two were Hb E Saskatoon (b22 Glu-Lys); and two were (b26
Glu-Lys).

Further analysis was needed in only 11 (16.9%) samples. These variants
were moved as Hb D (7 case); Hb E (2 case) and Hb J (2 cases) at cellulose
acetate electrophoresis.

Our data revealed that our previously reported restriction enzyme diges-
tion protocols are convenient, rapid and feasible, especially in populations
where these mutations are prevalent.
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6. Akar N, Özden A, Akar E, Cin S¸ , Arcasoy A. Discrimination of Hb D Los Angeles
(b121 Glu-Val) and Hb Beograd (b121 Glu-Val) by dual Restriction enzyme
analysis. Am J Hematol 1995;48:280.
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Fatal Pulmonary Fibrosis After a Low Cumulated Dose of
Bleomycin: Role of Alpha1-Antitrypsin Deficiency?

To the Editor:Bleomycin is a well-known pneumotoxic drug and can be
the cause of severe and life-threatening complications. These complica-
tions are not predictable despite some risk factors. We report on the case
of a patient who developed a severe and fatal pulmonary fibrosis after a
low cumulated dose of this drug.

A 63-year-old male patient was admitted to the hospital for a stage IIIAb
Hodgkin’s disease of the nodular sclerosing subtype. The thoracic com-
puter tomography scan found a moderate mediastinal extension (medio-
thoracic ratio below 0.33) with images of bullous emphysema and para-
septal and subpleural lesions without interstitial syndrome. Smoking his-
tory found a cumulated consumption of 30 pack-years without major
infection. Pulmonary function tests showed a moderate airflow obstruction
with a forced vital capacity of 95%, and a Tiffeneau’s index of 82%. The
CO diffusion tests were abnormal with a CO lung transport of 40% and a

TABLE I. Restriction Endonucleases Used for the Molecular
Analysis of Abnormal Hemoglobin Variants

Variant RE

Hb S b6 Dde Ia

Hb D Los Angeles b121 EcoR Ia/Tsp 509 Ib

Hb O Arab b121 EcoR Ia/Acs Ic

Hb E Saskatoon b22 Fok Ia

Hb E b26 Mnl Ib

Hb C b6 BseR Ib/Dde Ia

aPromega, USA.
bBiolabs, USA.
cBoehringer Mannheim, Germany.
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CO lung transport:VA ratio of 29%. These values were attributed to the
emphysema. After three courses of the ABVD-MP regimen, associating
adriamycin, intravenous bolus of bleomycin, vincristine, dacarbazine and
methylprednisolone, so a cumulative dose of 60 mg of bleomycin and
before any radiation therapy, the patient presented with cough, fever, and
dyspnea with infiltrates of the right superior pulmonar lobe. The alveolar
washing eliminated an opportunistic infection and showed a cellularity of
163/mm3 with 93% alveolar cells and macrophages with a Golde’s score of
100. The fourth course was administered without bleomycin, but dyspnea
worsened with a hypoxemia of 45 mmHg, a hypocapnia of 33 mmHg and
a CO lung transport markedly decreased to 18%. A heterozygous deficit of
SZ alpha1-antitrypsin was then revealed with a level of 1.42 g/l (N: 1.7 to
3.5). Despite corticosteroid and mechanical ventilation with low concen-
tration of oxygen, the patient died 9 months later in the intensive care unit
without evidence of lymphoma. This observation seems to us instructive on
several aspects. It recalls the risk of fatal pulmonary fibrosis even for a total
cumulative dose of bleomycin below 100 mg and without pejorative fac-
tors: age over 70 years, association with another pneumotoxic drug, radia-
tion therapy, or general anesthesia. It emphasizes the difficulties of inter-
pretation of CO2 diffusion tests in a case of concurrent pulmonary illness.
Thus, in our case, anomalies have been attributed to the increase of the
alveolar volume. The question of the pathogenicity of the fibrosis is posed
[1]. Thus, thea1-antitrypsin deficit could play a role via the induction of
a vascularitis [2,3]. Finally, we address the question of the evaluation of
this deficit especially when the treatment should combine bleomycin and
chest irradiation.
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Mesenteric Vein Thrombosis Secondary to Combined
Protein C Deficiency and Double Heterozygosity for Factor
V Leiden and Prothrombin G20210A

To the Editor:We describe a previously well 64-year-old man who pre-
sented with progressive abdominal pain over a 3-day period. At laparotomy
he was found to have a severely ischaemic length of small bowel involving
both his jejunum and ileum. A total of 125 cm of small bowel was resected
which histologically, was found to show full thickness haemorrhagic in-
farction. Sections taken from the mesenteric vessels showed extensive
intravenous thrombus. A diagnosis of small bowel infarction secondary to

mesenteric vein thrombosis was confirmed. Following recovery from sur-
gery the patient was fully anticoagulated and currently remains on long-
term oral warfarin.

Results of thrombophilic investigations demonstrated that the patient
was deficient in protein C with levels of 28% and 10%, measured on two
separate occasions, respectively. Furthermore, he was found by PCR and
restriction enzyme digestion to be heterozygous for both factor V Leiden
and the prothrombin (PT) G20210A variant. Levels of antithrombin III and
protein S were normal, whereas antiphospholipid antibodies were absent.
The propositus had four children, only one of whom had experienced a
spontaneous venous thromboembolism at the age of 40. All four children
had normal levels of protein C, whereas factor V Leiden and PT G20210A
mutations were not tested.

A number of individuals and families have been described in whom
thromboembolic episodes have occurred in the presence of protein C or
protein S deficiency in association with factor V Leiden [1–4]. In each case
the prevalence of factor V Leiden was high among symptomatic individu-
als with either protein C or protein S deficiency [1,2]. Furthermore, when
thrombosis does occur in these double heterozygotes it does so at a younger
age. These observations strongly support the evidence of an increased
thrombotic risk conferred by the co-existence of heterozygous protein C
and protein S deficiency and factor V Leiden.

The frequency of double heterozygotes for the PT G20210A mutation
and factor V Leiden has been reported at a prevalence of 2.7% [5] and
0.6% [6], respectively. Additionally, Veyradier et al. found a prevalence
for the association of both risk alleles of 1% (two patients) among a series
of 200 unselected patients with pulmonary embolism, a value expected
from the frequency of both alleles [7]. Accordingly, simultaneous inheri-
tance of protein C deficiency, factor V Leiden, and the PT 20210G/A allele
is likely to be a rare occurrence.

Mesenteric vein thrombosis has been described in patients with defi-
ciencies of antithrombin, protein C, protein S, as well as factor V Leiden,
and, more recently, the PT G20120A mutation [8,9]. Recently, Darnige et
al. reported two patients heterozygous for the PT 20210A allele who ex-
hibited a mesenteric vein thrombosis as their first presentation of throm-
boembolic disease [10]. In the current case, the patient had a combination
of protein C deficiency, and double heterozygosity for factor V Leiden and
the prothrombin 20210A allele, presenting with mesenteric vein thrombo-
sis as his first thromboembolic event at the age of 64. This rare association
of three independent thrombophilic risk factors confirms the paradigm of a
multigenic process in the pathogenesis of thromboembolic disease.
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Salvage Therapy and Long-Term Remission With Danazol
and Cyclosporine in Refractory Evan’s Syndrome

To the Editor: Evan’s syndrome is a rare hematological disease. Initial
therapeutic failure, relapses after initial response and refractoriness to
many treatments are typical [including corticosteroids (CS), chemotherapy,
intravenous immunoglobulins (IV Ig), danazol (DZ), and/or cyclosporine
(CY)] [1]. We report long-term remission of Evan’s syndrome obtained
with CY and DZ.

A 32-year-old previously healthy man was admitted in September 1996
for severe thrombocytopenic purpura (platelets 2 × 109/l). Examination of
bone marrow smears showed numerous megacaryocytes. There were no
evidence of secondary immune thrombocytopenic purpura. He received IV
immunoglobulin (Ig) (Sandoglobulinet 1 g/kg/day for 2 days) and high-
dose pulse dexamethasone (15 mg/kg/day for 3 days), followed by pred-
nisone (1 mg/kg/day) and dapsone (100 mg/day for 15 days). The platelet
count remained below 10 × 109/l. On November 10, severe autoimmune
hemolytic anemia developed [Hb: 5.6 g/dl; reticulocytes: 200 × 109/l;
positive direct antiglobulin test (IgG + C); undetectable haptoglobin] with-
out clinical or biological evidence of systemic lupus erythematosus; plate-
let count was 2 × 109/l; no schistocytes were observed. Despite several
treatments including IV Ig, CS, cyclosphamide/vincristine/prednisone and
splenectomy, life-threatening thrombocytopenia persisted (Fig. 1). CY (the
dose was adjusted to 200–400 ng/ml in whole blood) was initiated in
January 1997. Azathioprin (AZ; 100 mg/day) and DZ (400 mg/day) were
added in February 1997. The platelet count began to rise (42 × 109/l) 21
days after the introduction of DZ and 2 months after starting CY. DZ was
then stopped, but had to be reintroduced in March because of relapsing
thrombocytopenia. The platelet count returned to normal 1 month later. AZ
was stopped in June 1997 and CS in January 1998. Between August 1997
and January 1999, no relapse occurred under DZ and low-dose CY.

To the best of our knowledge, long-term treatment of Evan’s syndrome
with a combination of DZ and CY in Evan’s syndrome has not been
reported previously. CY is a powerful immunosuppressant agent that acts

on proliferating T lymphocytes. Several reports have suggested that it
could be beneficial in patients with refractory autoimmune hematological
disorders, including refractory immune thrombocytopenic purpura, aplastic
anemia, AHA and Evans syndrome [2,3]. DZ has been proposed as a less
toxic alternative to long-term CS therapy in autoimmune hematological
disorders. Although reports on DZ therapy for autoimmune haemolytic
anemia are scarce, its efficacy has been suggested in refractory or relapsing
patients. For Evan’s syndrome, good results had been obtained by using
DZ combined with vincristine [4] or prednisone [5]. Our patient’s relapse
of thrombocytopenia after the withdrawal of DZ and its remission after DZ
resumption suggest its therapeutic benefit.
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Fig. 1. Evolution of platelet count during different treat-
ments.
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