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Abstract

The original description of a novel severe bleeding
disorder as “Hereditary Pseudohemophilia” by Erik von
Willebrand can currently be labelled as von Willebrand
disease (VWD) type 3. VWD type 3 is autosomal reces-
sive caused by homozygous or double heterozygous
null mutations in the von Willebrand factor (VWF) gene
and typically characterized by prolonged bleeding time
and APTT, FVII: C levels below 2%, undetectable VWF:
Ag, VWF: RCo and VWF: CB and absence of ristoce-
tin induced platelet aggregation (RIPA). Autosomal
recessive von Willebrand disease type 3 VWD with
virtual complete VWF deficiency are homozygous or
compound heterozygous for two null alleles (gene de-
letions, stop codons, frame shift mutations, splice site
mutations, and absence of mMRNA). Reports on severe
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recessive VWD compound heterozygous for a null allele
and a missense mutation and homozygous or double
heterozygous for missense mutations are associated
with very low but measurable FVIl and VWF: Ag and
should be reclassified as severe recessive type 1 VWD.
Homozygous missense or compound missense/null
mutations related to recessive severe type 1 VWD have
been indentified in the VWF prosequence D1 and D2
domains, the D4, B1-3, C1-2 domains, and only a very
few in the dimmerization site (D3 domain). The detec-
tion of even tiny amounts of VWF: Ag after desmo-
pressin acetate (DDAVP) or in hidden sites like plate-
lets allows the differentiation between patients with
VWD type 3 and homozygous or double heterozygous
recessive severe type 1. Carriers of a null allele related
to VWD type 3 or a missense mutation related with se-
vere recessive type 1 VWD may present with mild VWD
with low penetrance of bleeding in particular when as-
sociated with blood group O. Heterozygous obligatory
carriers (OC) of a null mutation or a missense muta-
tion related to recessive VWD type 3 or severe type 1
both present with asymptomatic or mild VWD type 1 in
particular when associated with blood group O. The re-
sponse to DDAVP of OC of either a nonsense or a mis-
sense mutation appears to be abnormal and diagnostic
with a 3-times higher response of FVII: C as compared
to VWF: Ag. In contrast, the responses to DDAVP of F
VII: C and VWF: Ag are equally good in individuals with
low VWF levels related to blood group O and a normal
VWF gene and protein (pseudo-VWD). These observa-
tions are completely in line with and extend the origi-
nal observations of von Willebrand in a large family
with VWD type 3 and asymptomatic or mild true type
1 VWD in OC.

© 2013 Baishideng Publishing Group Co., Limited. All rights
reserved.

Key words: Autosomal recessive von Willebrand dis-
ease type 3 and 1; Molecular etiology; Carrier of von
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von Willebrand disease null or missense allele; Desmo-
pressin acetate responses

Core tip: The novel lethal bleeding disorder described
as “Hereditary Pseudohemophilia by von Willebrand
(VW) in 1926 is caused by a homozygous nonsense
mutation (one nucleotide deletion in exon 18) of the
VW-factor gene consistent with autosomal reces-
sive VW disease (VWD) type 3. Heterozygous carriers
presented with VWD type 1 with variable penetrance
of mild mucocutaneous bleeding manifestations. The
present editorial reviews the clinical, laboratory and
molecular features of severe recessive type 1 and 3
VWD and obligate heterozygous carriers of VWF non-
sense and missense mutations.

Gadisseur A, Berneman Z, Schroyens W, Michiels JJ. Pseudo-
hemophilia of Erik von Willebrand caused by homozygous one
nucleotide deletion in exon 18 of the VW-factor gene. World J
Hematol 2013; 2(4): 99-108 Available from: URL: http://www.
wjgnet.com/2218-6204/full/v2/i4/99.htm DOI: http://dx.doi.

org/10.5315/wjh.v2.i4.99

INTRODUCTION

In 1926 Erik von Willebrand first described a novel
severe bleeding disorder which he named “Hereditary
Pseudohemophilia” in at least 4 affected members of
the original large family S, living on the Féglo Aland
Island"™. In this report we review the available clinical,
laboratory and molecular features of the original family

S, which can now be diagnosed as autosomal recessive
VWD type 3 caused by a homozygous null mutation (one
nucleotide deletion of exon 18) and of mild VWD type
1 with variable penetrance of bleeding manifestations in
heterozygous carriers.

CLINICAL FEATURES

The pedigree of family S, originally described by Erik
von Willebrand in 1926, has been updated and num-
bered by Blomback in 1999 (Figure 1),

The proband Hjordis S, case 16, aged 5 years was ad-
mitted on April 29 1924 to the hospital Diakonianstalten
in Helsinki, Finland. At the age of 1 year, her bleeding
tendency was observed after falling and hurting her nose
and bled unusually long. At 3 years of age, she fell and
had a deep cut in the upper lip. She bled heavily for 3 d
and became bloodless and almost unconscious. She had
to be confined to bed for 10 wk before recovering. Af-
ter this she had frequent bruising, and regular episodes
of epistaxis and gingival bleeding. An ankle distortion
was followed by a severe articular bleeding with intense
pain for some weeks (hemarthrosis). When a bleeding
time according to the Duke method was performed she
continued to bleed for 2 h and this had to be stopped
by compression. Erik von Willebrand never visited the
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Figure 1 Pedigree of the original family S described by von Willebrand
updated by Blombéck and Nilsson in the 1990s.

Aland Islands himself. Eight years later at the age of 13,
Hjordis bled to death during her fourth menstrual pe-
riod.

Her mother, Mrs Augusta, case 6, aged 44 years, had
a history of frequent and persistent nose bleedings dur-
ing her entire youth, but not lately. Menstruation (men-
arche) begun at age 16 years and had a duration of 6 d
or more, always copious, especially lately. She had experi-
enced normal deliveries without unusually severe bleed-
ing. The bleeding time was normal. Augusta, the mother
of Hjordis, (case 4, Figure 1), and four of 10 siblings in
the family had an increased bleeding tendency.

Her father Mr Oskar S, case 5, aged 48 years, had
rather sturdy nose bleedings, when he was young, and
did not bruise more easily than other people. Neither of
his parent (cases 1 and 2) had been bleeders. One of his
sisters and several of her children (family E) had a mod-
erate bleeding tendency.

Her oldest sister, Dagny S, case 7, had her first severe
nose bleeding after a slight trauma at the age of 1 year.
After this she had several nose bleedings and died from
intestinal bleeding at the age of 2 years.

Her sister Anna S, case 8, began to have frequent
nose bleeds from the age of 1 year. When she was 4
years old, she fell and two teeth penetrated her tongue.
She had a bleeding that could not be stopped and died.

Her sister Dagny S, case 11, had thrush when she
was a few weeks old. When her mother tried to loosen
the membranes, there was a bleeding that almost would
not stop. She bled much after insect bites and died at the
age of 2 years from intestinal bleeding.

Her younger sister, case 17, aged 3 years, bruised eas-
ily since the age of 1 year and experienced heavy nose
bleeds for the first time at age 1.5 years. Thereafter nose
bleeds fairly often recurred. The bleeding often started
spontaneously, and once went on for a whole week. The
bleeding time was considerable prolonged. She had pro-
longed bleedings after insect bites. At the age of 5 she
developed influenza, started to vomit blood and died
within 20 h.

Her younger brother, case 19 (proven heterozygous
for del 18 in 1990s), suffered in his youth from a slightly
increased bleeding tendency, although he did not report

November 6, 2013 | Volume 2 | Issue 4 |
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[l Heterozygous for the one nucleotide deletion in exon 18
5 6 [[] Heterozygous for the missense mutation P1266L
ﬁ O (O Heterozygous for the missense mutation P1266L
12 ? O 1¥3 14 K 1“8 19 @ Heterozygous for the one nucleotide deletion in exon 18
d (g ? Not analysed for mutations
‘ O / Deceased

20 21 24 % 29 ' 30 31

Figure 2 Results of molecular investigations in the original family S in the 1990s reveal a heterozygous nonsense mutation in seven affected members

with mild bleeding diathesis™.

Table 1 FVII: C and von Willebrand factor levels in family S together with finding of heterozygous non-sense mutation, deletion

exon 18, consistent with mild von Willebrand disease type 1

Family S, Number Mutation FVII: C VWF: Ag VWF: RCo RCo/Ag
1U/dL 1U/dL 1U/dL Ratio
5 0.93
6 0.51
12 del 18 0.81 0.80 0.73 0.91
13 del 18 0.53 0.56 0.46 0.82
14 del 18 0.35 0.35 0.32 0.91
18 negative 0.96 0.86 0.65 0.76
19 del 18 1.10 0.67 0.81 1.20
22 unknown 0.50 0.38 0.25 0.66
23 unknown 0.73 0.39 0.39 1.00
24 P1266L 0.39 0.34 0.42 1.23
25 del 18/P1266L 0.69 0.20 0.30 1.5

VWEF: von Willebrand factor; VWD: von Willebrand disease; FVII: Factor VII.

any problems in 1992. Studies by Nilsson ez a/” showed decreased values for
VWFE: Ag and VWF: RCo and normal ratios for VWE:
RCo/VWF: Ag in the affected heterozygous members

LABORATORY FEATURES of family S with mild VWD type 1 (Table 1) leaving the
The inheritance of the disease in Family S could be fol- molecular etiology of the “homozygotes” elusive at that
lowed through four generations' ™. In the female bleed- time.

ers, the bleeding diathesis is manifested in a mild form
or in a severe form, whereas the males show only the
mild form of bleeding diathesis (Figure 1). Among fe-

MOLECULAR STUDIES

male affected members with severe bleeding five deaths The DNA samples were screened for mutations with
in one generation had occurred, four in childhood and PCR, followed by direct sequencing in the “hot spot”
one shortly after menarche (Figure 1). The women are regions in exons 18, 28, 32, 43 and 45 found in the
of two types, those with a single and those with double Swedish-Finnish patients®™”. In the original family S one
trait. The former (heterozygotes) may had a milder form nucleotide deletion in exon 18 was identified in heterozy-
of bleeding, the latter (homozygotes) a severe lethal gous carriers, which had been found to be a “hot spot”
form. There was no opportunity to study the so-called in the majority of VWD type 3 patients in Sweden™".
homozygote women because they died from fatal bleed- This mutation interrupts the reading frame leading to
ing before the reproductive age and long before FVII an early translational stop (null allele). Five individuals

and the von Willebrand factor were identified as causes (numbers 13, 14, 19, 20 and 25 in Figure 2 and Table 1)
of hemophilia and VWD more than 3 decades later in all having VWD type 1 were found to be heterozygous

the late 1950s. This means that data on the level of I for the deletion. The deceased family member 12 must
VII: C and VWF parameters are lacking in those deceased also have carried the same deletion, as his daughter is
women with the double trait (Table 1). This may explain a carrier. In the third generation, at least four individu-
why Jurgens ef al” have falsely interpreted the bleeding als (numbers 12, 13, 14, 19, Figure 2) carry the deletion.
disorder as a constitutional thrombopathy mainly based These results indicated that the deletion originated from
on the very prolonged bleeding times. Jurgens ef al” the parents of family S (number 5 and 6, Figures 1 and 2)
mentioned several years later a deficiency of an antihe- who are thought to be heterozygous. All five daughters,
mophilic factor (FVI) in heterozygous affected family who died from uncontrolled bleedings, very likely would
members with mild VWD, but the cases with severe have been homozygous for the deletion in exon 18 con-
bleeding could not studied anymore at that time. sistent with pseudohemophilia, now called VWD type 3.
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Table 2 Reports of autosomal recessive severe type 1 von Willebrand disease caused by homozygous missense or double heterozy-

gous missense/null mutations in the D1 or D2 domain

Mutation F/M, BT Vil: C VWF: Ag VWF: RCo  Domain/VWF VWD type
(yr) (min) u/dL u/dL u/dL
D141Y /null™ F/63 >30 0.03 <1 <1 D1 severe 1
C275S/null™ F/26 >30 0.03 <1 <1 D1 severe 1
R273W/R273W™" Boy 15 0.20 0.06 0.06 D1 severe 1
R273W /R273W Boy 15 0.33 0.09 0.04 D1 severe 1
R273W /R273W Boy >20 0.09 <0.01 <0.01 D1 severe 1
W377C/W377¢C!™ Child > 20 0.02 0.03 0.03 D1 no data
C570S/C5705! Boy 1 0.12 0.05 0.05 D2 severe 1
Q77X /splice site Intron®! > 30 0.20- 0.04- <0.03 D1/ severe 1
0.31 0.06 0.06 D2

VWE: von Willebrand factor; VWD: von Willebrand disease.

The three siblings, Harald, Sylvia and Runar, (cases 12,
13 and 14, proven heterozygous for del 18) had more
less severe nose bleeds, especially in their youth but
never experienced a pronounced bleeding tendency dut-
ing life-long follow-up. These data demonstrate that the
original family S, described by Erik von Willebrand as
pseudohemophilia A, has to be diagnosed as autosomal
recessive VWD type 3 caused by a homozygous null mu-
tation (one nuclotide deletion of exon 18). In the family
S in addition to the deletion in exon 18, two mutations
at S1263 and P1266 in exon 28 were identified in two
siblings (numbers 24 and 25, Table 1, Figure 2) with an
unrelated and clinically normal father, who married into
the family S. The transition G—A at S1263 is neutral,
and the other C—T at P1266L results in an amino acid
substitution of proline to leucin (P1266L). P1266L is a
frequent mutation in Sweden and has been described as
VWD type 1 Malmé with increased ristocetin induced
platelet aggregation (RIPA) (mild 2B).

DIAGNOSIS AND MOLECULAR BIOLOGY
OF RECESSIVE TYPE 3 VWD

The inheritance of a pronounced bleeding tendency
in subsequent reports of families with VWD type 3 is
autosomal recessive! . Patients with VWD type 3 are
typically characterized by prolonged bleeding time (BT)
and APTT, FVII: C levels below 2%, undetectable VWF:
Ag, VWF: RCo and VWE: CB levels before and after
desmopressin acetate (DDAVP) and absence of RIPA™,
VWD type 3 patients with FVII: C levels above 2% and
detectable levels of VWE: Ag and response of FVII: C to
DDAVP should be reclassified as severe recessive type 1
VWD caused by double heterozygous for a nonsense/
missense mutation or homozygous or double heterozy-

gous missense mutation causing a severe secretion de-
fect!"™>".

In 31 cases diagnosed as VWD type 3, (age 2 to 80,
median 15 years) described by Schneppenheim e# al'”
bleeding manifestations were recorded as easy bruis-
ing and prolonged epistaxis in 31 (100%), spontaneous
joint bleeding in 23 (76%), muscle bleeding in 7 (22%)
and gastrointestinal bleedings in 3 (10%). The bleeding
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manifestations and complications of childbirth have
been nicely evaluated in 385 Iranian patients diagnosed
as autosomal recessive type 3 VWD (SSC-ISTH classifi-
cation) and compared to age matched severe hemophilia
Al Among patients with type 3 VWD the incidences
of spontaneous hemarthrosis (37%) and muscle bleed-
ings (52%) are lower most likely because FVII: C levels
are higher (1%-9%) as compared to severe hemophilia A
(< 1%).

Type 3 VWD with virtual complete VWFE deficiency
(severe VWD) and absence of FVII: C (pseudohemo-
philia) are homozygous or compound heterozygous for
two null alleles (gene deletions, stop codons, frame shift
mutations, splice site mutations, and absence of mRINA)
in the majority and rarely compound heterozygous for a
null allele and a missense mutation or homozygous for
a missense mutation" ", The null alleles are located all
over the VWF gene in nearly all exons 3-52"1 The data
base of the SSC of the ISTH reports 58 null alleles and
14 missense alleles involved in the etiology of type 3
VWD!". Missense mutations related to severe recessive
VWD type 1 are mainly located in the D1-D2 domains
(D47H, S85P, Y87S, D141Y, D141N, C275S, W377C,
1427N, and in the D4, B1-3, C1-2, CK domains (P2063S,
C2174G, C2362F, N2546Y, C2671Y, C2754W, and
C2804Y), but not in the D3, Al and A2 domains except
one (C1071F/null)™, Consequently, some so-called type
3 VWD patients, who are compound heterozygous for a
null allele and a missense mutation and may have detect-
able but very low VWTF levels, are incorrectly diagnosed
as VWD type 3 and should be reclassified as recessive

[19-27]

severe type 1 VWD .

DIAGNOSIS AND MOLECULAR BIOLOGY
OF RECESSIVE SEVERE TYPE 1 VWD

A considerable number of missense mutations related
to autosomal recessive severe type 1 VWD have been
identified in the VWF prosequence (D1 and D2 do-
mains),) and the D4, B1-3, C1-2 and CK (dimerization)
domains), but only a very few in the dimerization site (D3
domain (Tables 2 and 3)""*". There are two reports on
double heterozygous missense/null mutation D141Y/

November 6, 2013 | Volume 2 | Issue 4 |
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Table 3 Laboratory features of recessive severe type 1 due to a double heterozygous missense mutation in the CK domain of the

von Willebrand factor gene

Mutation Age (yr)  Gender BT FVII: C VWF: Ag VWF: RCo VWF: RCo/Ag RIPA VWD type
C2754W / C2754WP 13 F >20 0.12 <0.05 <0.05 = nt 3
Father C2754W™" = M 5 0.54 0.33 0.38 1.15 nt Mild 1
Mother C2754W"! = F 5 0.55 0.38 0.43 1.13 nt Mild 1

VWEF: von Willebrand factor; VWD: von Willebrand disease; M: Male; F: Female;

null and C275S/null associated with VWD severe type
1 and not type 3 with documented hemarthos in one of
them (Table 2)". Expression studies the missense muta-
tion D141Y and C275S showed a severe secretion defect
of mainly dimers while higher molecular weight bands
like tetramers and hexamers were barely detectable®™,
Homozygotes for the missense mutations W377C" and
for R273W™in the propeptide D1 domain have been
described to be associated with autosomal recessive se-
vere type 1 (not type 3) VWD phenotype (Table 2). Ho-
mozygous missense mutation C570S in the D2 domain
has been described as the cause of recessive severe type
1 VWD laboratory phenotype mimicking a type 2C (II C)
VWF multimers”’,

The multimeric pattern of homozygous R273W and
C570S clearly showed the absence of high molecular
weight multimers and a pronounced monomeric band
mimicking type 2C (IIC) subtype VWD Expression
studies of recombinant R273W, W377C and C570S
showed a severe secretion defect mainly consisting of di-
mers and failed to form intermediate and high molecular
weigth multimers” ", These findings demonstrate that
mutations in the D1 and D2 VWEpp domain completely
abolishes multimerization of VWFE. Heterozygous as-
ymptomatic carriers of such missense mutation are as-
ymptomatic or diagnosed as mild type 1 VWD with bor-
detline values of VWF parameters around 0.50 U/dL.
Heterozygotes for a missense mutation in the D1 or D2
domain typically show a pronounced VWT dimer band.

Homozygous missense mutation C2364F in the
B1-3 domain and double heterozygous C2364F/null has
been reported to be associated with severe type 1 VWD
featured by FVII: C levels of 12 to 32 U/L, very low but
detectable VWE: Ag and undetectable VWE: RCo™?,
C2364F heterozygous carriers were asymptomatic, had
normal or slightly prolonged BT, subnormal values for
VWG: Ag and VWF: RCo with a normal VWF: RCo/
Ag ratio, and a normal VWF multimeric pattern in a
low 0.8% or 0.9% agarose resolution gel (asymptomatic
“dominant” VWD type 1), However, analysis of VWF
in plasma from cases with severe autosomal recessive
VWD homozygous for a missense mutation C2362F or
compound C2362F/null (exon 42 of the B1-3 domain)
as well as heterozygous carrier of C2364F all showed a
heightened proteolytic pattern with marked increase of
176 and 140 kDa degradation products mimicking type
2A (II A) VWD, Other causes of severe autosomal re-
cessive type 1 VWD include homozygous C2364Y (B1-3
domain) or double heterozygous C2364Y/intron 13
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FVII: Factor VII; RIPA: Ristocetin induced platelet aggregation.

splice site™] homozygous C2671Y (exon 49) or double
heterozygous missense mutation C2671Y/del (exon 49)
of the VWF genem. DDAVP in recessive VWD severe
type 1 induces a poor for VWEF: Ag and VWE: RCo but
significant increase of FVII: C levels. In some cases of
autosomal recessive severe type 1 VWD patients FVII: C,
VWF: Ag and VWE: RCo reached values of > 0.50, 0.11
and 0.09 U/L respectively after DDAVP?,

RECESSIVE SEVERE TYPE 1 VWD DUE
TO MUTATIONS IN THE CK DOMAIN

The replacement of cysteine residues in the CK dimer-
ization domain of the VWF gene causes two completely
different laboratory phenotypes of VWD either severe
VWD type 3 or VWD type 2D (I D), Homozygous
or double heterozygous loss of cysteines mutations
C2739Y, C2754W, C2804 and C2806 results in severe
autosomal recessive type 1 VWD with nearly complete
absence of VWF™, Homozygous C2754W mutation
is associated with VWD severe type 1 and a mild type
1 VWD in heterozygous carriers (Table 3). Expression
studies of C2754W show intracellular production of
mainly monomers and dimmers (indicating a dimetiza-
tion defect) with no secretion of mutant VWF indicat-
ing that homozygous C2754W mutation indeed will lead
to severe type 1 or 3 VWD,

Experimental and clinical data are in line with the
concept that loss of a single disulfide band in the CK
domain of VWF leads to a recessive quantitative VWE
deficiency with very low VWF: Ag (VWD type 3) if
an intrachain disulfide band is involved (C2739Y or
C2754W), and to a dominant-negative qualitative defect
of VWF with abnormal multimers if an interchain-di-
sulfide bond is involved, which leads to the characteristic
type dominant type VWD type 2D (I D) multimeric
pattern (Figure 3) 15341

RECESSIVE TYPE 1 VWD DUE TO A HO-
MOZYGOUS MISSENSE MUTATION IN
THE D2 DOMAIN

The 1534C > A mutation in the consensus splicing site
of intron 13 (D2 domain) induces exon 14 skipping with
the introduction of a premature termination after co-
don 586, resulting in a truncated VWE. Moreover, the
1534C > A mutation induces the activation of a cryptic
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Patients Blood group 'BTmin  aPPT s RIPA FVIl U/dL VWF: Ag U/dL VWF: RCo U/dL VWF: CB U/dL Plat. VWF: Ag U/dL Mutation

1 -1 (father) (0] 7 34.3 89% 120 101.2 70 82.9 48.1 1543-3C > A/N

1 -2 (mother) (o} - 31.2 87.5% 123 64.6 44 56.4 56.4 1543-3C > A/N

11-1 (proband) ] 20 37.8 5.4% 51 14.5 12.5 9.8 9 1543-3C > A/1543-3C > A
11-2 (sister) ] 6 342 85.6% 146 76.5 77 86.7 56.8 1543-3C > A/N
Normal range 2-9 30-40 60%-84% 60-160 60-160 60-130 65-150 70-140

'BT (bleeding time) was performed using lvy method; “RIPA was performed with 1.2 mg/mL ristocetin; RIPA: Ristocetin induced platelet aggregation; VWF:
von Willebrand factor; aPPT: activated partial thromboplastin time.
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Figure 3 State of the Art characterization of a family with autosomal recessive von Willebrand disease type 1 by Casonato and co-workers using a complete
set of laboratory assays related to von Willebrand disease diagnosis, von Willebrand factor multimeric analysis in plasma and platelets and the response of
FVII, VWF: Ag and VWF: RCo to desmopressin acetate before and at several time points after desmopressin acetate according to standardized recommenda-
tions anno 2006. RIPA: Ristocetin induced platelet aggregation; VWF: von Willebrand factor; VWD: von Willebrand disease; DDAVP: Desmopressin acetate.

splicing site, 62 nucleotides upstream from the normal to DDAVP was restricted for VWF parameters but
site””, The spliceosome produces a normal transcript good for FVIIl: C thereby confirming a severe secretion
of normal VWE Gallinaro described a family with au- defect. After DDAVP VWEFE: Ag increased from 15 to
tosomal recessive type 1 VWD caused by homozygous 28 TU/dL (1.9x) and FVIl from 51 to 146 IU/dL (2.9x)
intron 13 splicing site mutation 1534-3C > A (Figure 3)"'". followed by normal half life times for VWF and FVII
The proband, a 34-year old man had a history of se- (Figure 3). The father (1 -1) and sister (II-2) heterozy-
vere epistaxis requiring blood transfusion and recurrent gous for the 1534-3C > A mutation never bled whereas
mild epistaxis and gingivorrhagia not requiring medical the heterozygous mother suffered from mild menorrha-
attention. The proband had VWF values between 10 gia, hematomas and bleeding after delivery. The plasma
to 15 TU/dL with normal ratios of VWFE: RCo/VWF: VWE values of affected family members were in the
Ag (0.86), decreased VWF: CB/VWF: Ag ratio (0.6), low normal range and relatively decreased as compared
and increased ratio of FVII/VWF: Ag (3.5) indicating to FVII (Figure 3). Interestingly the response of FVII: C
a secretion defect. (dot) The plasma VWF multimeric to DDAVP was rather good but severely restricted for

pattern showed a homogenous decrease in all oligo- all VWF parameters as compared the completely not-
mers with a subtly loss of large VWF multimers and mal increase of FVII to values above 3.0 IU/dL consis-
a more pronounced loss of platelet VWF multimers tent with carrier state of a missense mutation related to

(VWD type 1 plasma low/platelet low). The response a secretion defect (Figure 3)°".
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Table 4 Laboratory phenotype and clinical symptoms in 69
patients with true von Willebrand factor deficiency type 1

heterozygous for the von Willebrand factor null allele (parents
of type Il von Willebrand disease)

Author Zhang et al''* Eikenboom et a/'™!
Number of 25 17 14 6
patients
Blood Group A (@) A (@]
FVII: C (%) Mean 81 74 93 81
Range 37-121 11-128 69-138  58-93
VWE: Ag Mean 45 32 61
Range 13-94 12-70  37-98 40-66 52
VWE: RCo Mean - - 56 53
Range - - 30-92 39-68
Mild bleedings' 13 11 1 1
52% 65% 7% 17%

'Mild bleeding was defined by one or two bleeding symptoms mainly
epistaxis, bruises and/or prolonged menstruations without abnormal
bleeding after both extraction or surgy, hemarthros or muscle bleeding.
VWE: von Willebrand factor.

Table 5 Von Willebrand factor antigen (VWF: Ag) levels in
heterozygous carriers for a null allele related to pseudohemo-
philia A-von Willebrand disease type 3 and for the mutation

C2364F related to severe recessive type 1 von Willebrand
disease

Carriers Number of VWF: Ag mean + SD VWF: Ag range
patients (lu/dL) (IUs/dL)

Null allele:

Blood group O 15 432+10.8 30-66

Blood group non-O 15 61.3 +23.6 25-98

C2364F:

Blood group O 8 352162 25-55

Blood group non-O 15 61.5 +26.6 30-140

VWE: von Willebrand factor; VWD: von Willebrand disease.

DETECTION OF SYMPTOMATIC AND
ASYMPTOMATIC OBLIGATORY CARRI-
ERS OF RECESSIVE VWD TYPE 3 AND
SEVERE TYPE 1

The only objective and correct way to charactetise true
type 1 VWF deficiency heterozygous for the VWF null
allele or missense mutation is to analyse the bleeding
manifestations and FVIl: C/VWF parameters in obli-
gate heterozygous parents of recessive type 3 or severe
type 1 VWF patients. In the study of 27 patients with
congenital type 1 VWF deficiency associated with one
null allele analysed by Schneppenheim ez al'”, 20 were
asymptomatic and only 7 presented very mild bleed-
ing, mainly bruising and epistaxis. All except one, had a
normal BT. The mean values for FVIl: C, VWEF: Ag, and
VWE: RCo were 0.76, 0.39 and 0.39 U/mL respectively
with an increased FVIl: C/VWEF: Ag ratio of 1.9 and a
normal VWF: RCo/Ag ratio of 1 consistent with true
type 1 VWF deficiency. In the study of Zhang ez @/ in-
cluding 25 patients heterozygous for the VWF null allele
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and blood group non-O, 12 had no history of bleeding
and 13 presented with very mild bleeding (one or two
bleeding symptoms mainly epistaxis, bruises and/or pro-
longed menstruations with no abnormal bleeding after
tooth extraction). The mean values for FVII: C and VWF:
Ag were 0.81 and 0.45 respectively with an increased
ratio for FVIl: C/VWF: Ag of 1.8 (Table 4). In the same
study of Zhang e/ al™ out of 17 patients heterozygous
for the VWF null allele but having blood group O, 8 had
no bleeding history and 11 presented minor bleedings
(65%, Table 4). The mean values for FVIIl: C and VWEF:
Ag were 0.74 and 0.32 respectively with an increased
ratio for FVIl: C/VWE: Ag of 2.3 (Table 2). In the study
of Eikenboom the values VWF: Ag and VWF: RCo in
carriers of a null allele ranged from 0.30 to 0.98 TU/mL
(Table 4, In these studies'>"™", there is a wide range
of values from 0.11 to 1.28 U/mL for FVII: C, from 12
to 0.94 for VWF: Ag, with ratios of FVIl: C/VWF: Ag
ranging from normal to increased above 2 indicating the
difficulty to distinguish true congenital type 1 VWF defi-
ciency from VWF deficiency related to blood group O.

Using the recently developed sensitive bleeding score
assessment, Castaman ¢/ a/> compared the severity of
bleeding symptoms in 70 OC of recessive type 3 VWD,
42 OC of recessive type 1 VWD and in 215 normal
controls. OC of VWD type 3 with a null mutation had
clearly less severe bleeding than patients diagnosed as
type 1 VWD. OC of type 1 VWD with a missense mu-
tation were distinct from normal controls, presenting
more epistaxis, cutaneous bleeding and usually did not
significantly bleed after surgery, further pointing to the
wide heterogeneity of VWD as a heterozygous congeni-
tal disorder of the VWF gene mutations (Table 5).

Obligatory carriers (OC) of a nonsense mutation
related to VWD type 3 and OC of missense mutation
related to severe recessive VWD type 1 in the popula-
tion are asymptomatic or manifest mild bleeding, and
have VWF levels at 50% of normal (true type 1 VWD
according to the law of Mendel). Such OC of a null
allele or missense mutation may become more symp-
tomatic when associated with blood group O or another
modifier of the VWF level. Castaman and Eikenboom
demonstrated that ABO blood group significantly influ-
ences the VWE: Ag levels in OC of a null allele related
to VWD type 3 or the missense mutation C2364F re-
lated to severe recessive VWD type 1 (Table 5)™. From
a genotypic point of view, OC of a null allele in type 3
VWD are very similar to asymptomatic or mild type 1
VWD patients with a single missense allele.

Based on careful analysis of reports on recessive
VWD we proposed in 2006 the Antwerp Classification
of recessive VWD type 3, recessive severe type 1 VWD,
and true type 1 VWD heterozygous for a null allele or
missense mutation with variable penetrance of bleed-
ing manifestations but symptomatic when associated
with blood group O (Table 6)). In subsequent studies
the variable penetrance of bleeding manifestations mild

VWD type 1 is clearly related to blood group O**,
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Table 6 The 2006 Antwerp Classification of recessive von Willebrand disease type 3, recessive severe on Willebrand disease type 1

and obligatory carriers of a null or missense allele with asymptomatic or mild on Willebrand disease type 1 and variable penetrance

of bleeding tendency

Category VWD BT FVI: C (%) VWF (%) Ag RCo RIPA Bleeding type VWF gene mutation
Severe type 3 "M 19 zero zero zero Severe Double
Recessive Hemophilia Nonsense
Severe type 1 "M 9-40 1-10 0-6 zero Moderate Double
Recessive VWD Severe Missense
Blood group O (30-32) N 35-150 35-150 35-150 N Asymp None
(Pseude-VWD) Very mild
Carrier type 3 N7t 30-140 15-90 15-90 N Asymp Single
Minor influence (-10%) Very mild Non-sense
of bloodgroup O (null allele)
Carrier type 1 N N N N Asymp Single
(polymorphism) Missense
Mild type 1 N7 20-80 20-50 20-50 N Mild Mis/Non-sense
Recessive or or Y1584C/
variable penetrance and multigenetic backgroud Bloodgroup O
[19,50]
Dominant type 1 N1 20-80 10-40 0-30 N Mild Single
Secretion defect /M 5-20 5-20 5-20 Moderate Missense
Dominant type 1
Vicenza N/1 <15 <15 <15 Moderate Single™*™"
Missense

VWFE: von Willebrand factor; VWD: von Willebrand disease; RIPA: Ristocetin induced platelet aggregation.

Table 7 Response of FVIl: C and von Willebrand factor pa-
rameters to DDAVP (0.3 ug/kg) in an obligatory carriers of

a null allele heterozygous for the nonsense splice site muta-
tion IVZ + 1G > A in intron 7. (0874 + 1G > A) in
intron 7

DDAVP before 1 2 4 6 H post-DDAVP
after

FVII: C 084 5 54 53 49 IU/mL

VWEF: Ag 064 13 1.7 15 14 TU/mL

VWE: RCo 067 18 2 13512 1U/mL

FVII: C/VWEF: Agratio 13 3.8 31 35 3.5 Ccarrier of null allele
VWE: RCo/ Ag ratio 1.05 1.381.17 0.9 0.86 mild type 1 VWD

VWEF: von Willebrand factor; VWD: von Willebrand disease; DDAVP:
Desmopressin acetate.

1U/mL > 3.0
3.0 VII: C
20
10r VWF: RCo
Il Il Il Il Il
Before 0.5 1 2 4

Time after DDAVP (h)

Figure 4 Good response of FVII: C and restricted response of von Willebrand
factor: RCo to desmopressin acetate (0.3 ug/kg) in a carrier of a null allele
(Q2470X/normal). VWF: von Willebrand factor; DDAVP: Desmopressin acetate.

Similarly, the C1584 variant of mild VWD type 1 is asso-
ciated with a slight decrease of VWF and FVII: C levels,
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especially in combination with bloodgroup O,

We studied a consanguineous family with type 3
VWD. The propositus was a boy with VWD type 3, who
presented with mucocutaneous bleeding and recurrent
hemarthrosis of an ankle. Laboratory analysis found F
VII: C < 1% and an absence of VWFE: Ag due to the ho-
mozygous nonsense splice site mutation IV7 + 1 G>A
in intron 7 (0874 + 1G > A)™!. Both parents were het-
erozygous for the nonsense mutation and completely
asymptomatic with near normal to normal values for F
VII: C, VWF parameters and normal ratios for FVIIl: C/
VWE: Ag (Table 7). After DDAVP, the FVI: C levels
rose to much higher levels as compared to VWE: Ag,
VWE: RCo and VWF: CB levels. FVIl: C/VWF: Ag ratios
were 1.3 before DDAVP but more than 3 after DDAVP
consistent with a carrier of a VWF null allele (Table 7).
The VWF: RCo/Ag ratio was normal before and after
DDAVP consistent with true congenital type 1 VWD
disease (Table 7). This demonstrates that an increased
ratio FVIl: C/VWEFE: Ag ratio after DDAVP is typically
and diagnostic for true VWF deficiency type 1 hetero-
zygous for a null allele. This important diagnostic clue t
true congenital type 1 VWD has also been demonstrated
by Lethagen ez al™ in a cartier of a null allele (Q2470X/
normal, Figure 4).

From this analysis of the literature and personal
experiences in VWD we conclude that heterozygous
carriers of a null mutation related to VWD type 3 and a
missense mutation related to recessive VWD severe type
1 both do present with asymptomatic or mild VWD type
1 in particular when associated with blood group O. The
response to DDAVP of OC of ecither a nonsense or a
missense mutation related to VWD type 3 or severe type
1 appears to be abnormal and diagnostic with a 3-times
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higher response of FVIl: C as compared to VWF: Ag, In
contrast, the responses to DDAVP of FVII: C and VWT:
Ag are equally good in individuals with low VWE levels
related to blood group O and a normal VWF gene and
protein (pseudo-VWD). These observations are com-
pletely in line with and extend the original observations
of Erik von Willebrand in a large family with VWD type
3 and asymptomatic or mild true type 1 VWD in OC.
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Abstract

AIM: To study frequency of blood groups, prevalence
of sickle-cell anemia trait and glucose-6-phosphate de-
hydrogenase deficiency (G6PD), among consanguine-
ous Yansi tribe.

METHODS: A total of 525 blood samples were col-
lected, of which 256 among the Yansi population, and
269 for the unrelated control group in the Bandundu
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province of Democratic Republic of Congo. Blood
group antigens were determined in the following
systems: ABO, Rh, Kell, Duffy, Kidd and MNS. Blood
grouping and extended phenotype tests were per-
formed according to standard immunohematological
procedures. Spot tests and tandem mass spectrometry
were used respectively for the assessment of G6PD
and sickle-cell anemia trait.

RESULTS: The frequency of ABO phenotypes con-
formed to the following order O>A>B>AB with no-
tably 62.5%, 23.8%, 12.1% and 1.6% for the Yansi,
and 54.6%, 27.5%, 14.1% and 3.7% for the unrelated
control group, respectively (P = 0.19). As for the Rh
phenotypes, the most frequent were ccD.ee, ccD.Ee,
CcD.ee, corresponding to 71.5%, 12.1% and 12.1%
for the Yansi, and 70.6%, 15.6% and 8.2%, for the
unrelated control group (P = 0.27). The frequency
of MN and Ss phenotypes were statistically different
between groups (P = 0.0021 and P = 0.0006). G6PD
was observed in 11.3% of subjects in the Yansi group,
and in 12.4% of controls (P = 0.74). The sickle-cell
anemia trait was present in 22.4% of Yansi subjects
and 17.8% in the control group (P = 0.24). Miscar-
riages and deaths in young age were more common
among Yansi people.

CONCLUSION: This study shows a significant dif-
ference in MNS blood group distribution between the
Yansi tribe and a control population. The distribution of
other blood groups and the prevalence of hemoglobin-
opathies did not differ in the Yansi tribe.

© 2013 Baishideng Publishing Group Co., Limited. All rights
reserved.

Key words: Blood group antigens; Blood group pheno-
type; Glucose-6-phosphate dehydrogenase deficiency;
Sickle-cell anemia; Hemoglobin electrophoresis; Clinical
disorders; Consanguinity; Yansi
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Core tip: Assessment of blood group frequencies is
important to evaluate the risk of alloimmunization af-
ter transfusion or pregnancy. Few documented stud-
ies have been published about the frequency of blood
groups and extended phenotypes in the Congolese
people in general and the consanguineous Yansi tribe
in particular. This is also the case for the prevalence
of glucose-6-phosphate dehydrogenase deficiency and
sickle-cell trait. We show that the distribution of MNS
blood groups is different in the Yansi tribe, compared to
the general population. The Yansi also present with a
higher frequency of medical disorders. This study may
help in sensitizing the Congolese population about the
medical risks associated with consanguineous unions
and in building up a database of genetic diseases in the
population.

Munlemvo Mavanga N, Boemer F, Seidel L, Nkebolo Malafu A,
Gothot A, Gerard C. Blood groups, hemoglobin phenotypes and
clinical disorders of consanguineous Yansi population. World J
Hematol 2013; 2(4): 109-114 Available from: URL: http://www.
wjgnet.com/2218-6204/full/v2/i4/109.htm DOI: http://dx.doi.
org/10.5315/wjh.v2.i4.109

Consanguinity increases the probability that both
spouses become heterozygote for the same recessive
genes causing an increase of homozygosity for that gene
in their descent!""
the risk of developing genetic diseases such as hemo-
globinopathies with the possibility of increasing the
frequency of the deficient allele for glucose-6-phosphate
dehydrogenase deficiency (G6PD) 11,

The G6PD deficiency is the most common enzymat-
ic disorder in humans. It is a sex-linked genetic disease

| Therefore, consanguinity increases

affecting more particularly African, Mediterranean, and
Far Hastern people with an incidence of 25%".

The sickle-cell anemia is an example of recessive au-
tosomic disease' . More than 90% of people with sickle-
cell anemia are born in Africa where its prevalence varies
in some regions between 10%-40%. In the Democratic
Republic of Congo, prevalence of sickle-cell anemia trait
varies between 15%-20%"".

It is in this context that we have determined the fre-
quency of antigens of ABO and Rh blood groups, and
of the other blood systems such as Kell, Duffy, Kidd
and MNS. We also evaluated the frequency of G6PD
deficiency and sickle-cell anemia trait among the Yansi
tribe practicing consanguineous marriage compared to
an unrelated control group.

INTRODUCTION

MATERIALS AND METHODS

The antigens of the ABO system were the first to be
discovered among the blood group antigens and were
known as the first human genetic markers'". Nowadays,
there exist 308 antigens of red blood cells desctribed
in 30 systems, 12 collections, a 700 series, and a 901
series™. Apart from the ABO and Rh, there are many
other systems of transfusion significance, such as Kell,
Duffy, Kidd and MNS".

The blood groups antigens are most important in
transfusion, pregnancy and transplantation because of
their immunogenic capacity’”, and also in human genet-
ics'. The frequency of blood groups antigens differs
between populations'”.

A “genetic” population or a “mendelian” popula-
tion is influenced by the way the procreating couples
are constituted. It is characterized by a genetic pool and
by cultural rules that govern the formation of those
couples (rule of belonging to a community)®. The genes
coding for the blood groups’ markers ate, like all genes,
inherited from parents and their phenotypic expression
is subjected to hereditary laws".

In the Yansi tribe from the Bandundu province in
the Democratic Republic of Congo, the constitution of
couples lies on two types of marriage: the ordinary mar-
riage and the preferential or consanguineous marriage
of “kitiul” type. Very few documented studies have been
performed about the constitution of the preferential
marriage among Yansi people. Mfukala and Hochegger
mention nearly 60% of preferential marriages in which
the grandfather marries his granddaughter to the son of
his brother’s daughter"*'"!
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A total of 525 blood samples were drawn, of which 256
among the consanguineous Yansi, and 269 among the
control group. Subjects of all ages and of both sexes
wete selected in the scope of the study. The male/female
ratio was not different with 44.9% and 52.4% of male
subjects, 55.1% and 47.6% of female subjects in Yansi
subjects and control group, respectively. The control
subjects were younger than the Yansi subjects: the mean
age was 40.86 + 17.11 years (range: 3-79 years) in Yansi
subjects and 28.87 £ 17.20 years (range: 0-79 years) in
the control group. Our samples were collected in Sep-
tember 2010 and in June 2011 in the Bandundu province
of Democratic Republic of Congo. The Yansi subjects
were located in the district of Kwilu whereas control
subjects where located in the city of Kikwit, both in the
Bandundu province. Controls subjects did not belong to
the Yansi tribe but lived in the same region of Congo.
Information about subjects was collected through a
questionnaire and blood samples were harvested for bio-
logical analyses.

For blood groups, samples were collected in EDTA
tubes, whereas for GOPD and hemoglobin phenotypes,
blood was collected on Whatman 903 filter paper. Blood
grouping and extended phenotyping were achieved ac-
cording to standard immunohematological procedures
based on erythrocyte agglutination with specific antisera
followed when necessary, by the addition of antiglobulin
reagent, The tube technique was used for all analyzes
of blood grouping using monoclonal and polyclonal
reagents in accordance with manufacturer’s procedures.
The phenotypes ABO and D were performed by the
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double method of Beth-Vincent and Simonin. The ABO
and D antigens were typed using monoclonal antisera of
Pelikloon (Sanquin). Typing of C, c, E, e, Fya, Fyb, Jka,
Jkb, M antigens was carried out with antisera from Im-
mundiagnostika (Seraglu) while K, N, S, s antigens were
typed using antisera from Seraclone (Biotest).

The detection of the sickle-cell anemia trait was cat-
ried out by tandem mass spectrometry[zo’zﬂ whereas as-
sessment of the rate of GOPD deficiency was measured
by the Beutler fluorescent spot test techniquem]. The
principle of determination of G6PD deficiency is based
on the visualisation of nicotinamide adenine dinucleo-
tide phosphate produced in a blood spot sample. The
reagent is prepared by mixing glucose-6P, B-nicotinamide
adenine dinucleotide phosphate, saponine, Tris HCI and
glutathione (all from Sigma). The reaction is observed
under a ultraviolet lamp on Greiner Plate 655191.

Results are presented as frequencies and compari-
sons of variables between groups were done by alz test.
Results were considered significant at the 5% level (P
< 0.05). Calculations were done using SAS"® version 9.3
(SAS® Institute; Cary, NC, United States).

RESULTS

We have studied the frequency of blood phenotypes
among the consanguineous Yansi population that was
compared with a population of unrelated subjects. Con-
cerning the ABO phenotype, the distribution did not
differ between the two groups (P = 0.19). These fre-
quencies were determined as follows for the phenotypes
O, A, B and AB, respectively: 62.5%, 23.8%, 12.1% and
1.6%; for the Yansi; 54.7%, 27.5%, 14.1% and 3.7% for
the control group (Table 1). In a study based on a cohort
of 2536 blood benevolent donots in the Democratic
Republic of Congo, the frequency of ABO phenotypes
was O>A >B >AB with 1427 (56.3%) for O, 558 (22.0%)
for A, 464 (18.3%) for B and 87 (3.4%) for AB™. Over-
all the comparison of these data with our control group
did not present significant difference (P = 0.12) but
there was a significant difference (P = 0.024) between
the Yansi and blood donors such that the blood group
O frequency was higher in the Yansi (62.5%).

The frequency of Rh phenotypes did not signifi-
cantly differ (P = 0.27) between the Yansi and the con-
trol group (Table 1), ccD.ce: 71.5% and 70.6%; ccD.
Ee: 12.1% and 15.6%; ccD.EE: 0% and 1.1%; CcD.ee:
12.1% and 8.2%; CcD.Ee: 1.2% and 0.4%; CCD.ee: 0.4%
and 0.4%; ccddee: 2.7% and 3.7%, respectively. Both
populations were 90% Rh positive with a predominance
of ccD.ee subgroup. Rh negative subjects accounted for
2.7% among the Yansi and 3.7% in the control group.
Few documented studies have been published about the
frequency of RHD antigen and RH phenotypes in the
Congolese people. Two studies carried out on blood
donors report frequencies of 98.9% and 99.5% for
RHD™?. As for the RH Cc and Ee phenotypes, the fre-
quencies reported in blood donors was ccD.ce: 69.1%;

ccD.Ee: 14.2%; ccD.EE: 1.2%; CcD.ee: 13.7%; CcD.Ee:
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Table 1 ABO, Rh and other phenotype frequencies in Yansi
population and control subjects 7 (%)

Yansi Control P value
n= 256 n =269
ABO phenotype 0.19
A 61 (23.8) 74 (27.5)
B 31 (12.1) 38 (14.1)
(6] 160 (62.5) 147 (54.7)
AB 4 (1.6) 10 (3.7)
Rh phenotype 0.27
ccD.ee 183 (71.5) 190 (70.6)
ccD.Ee 31 (12.1) 42 (15.6)
ccD.EE 0 3(1.1)
CcD.ee 31 (12.1) 22 (8.2)
CcD.Ee 3(1.2) 1(0.4)
CCD.ee 1(04) 1(0.4)
ccddee 7(2.7) 10 (3.7)
Kell phenotype
K+k- 0 0
K+k+ 0 0
K-k+ 256 (100) 269 (100)
Dulffy phenotype
Fy (a+b+) 0 0
Fy (a-b+) 0 0
Fy (a+b-) 0 0
Fy (a-b-) 256 (100) 269 (269)
Kidd phenotype 0.096
Jk (at+b+) 96 (37.5) 81 (30.1)
Jk (a+b-) 141 (55.1) 173 (64.3)
Jk (a-b+) 19 (7.4) 15 (5.6)
MN phenotype 0.0021
MM 94 (36.7) 124 (46.1)
MN 123 (48.1) 89 (33.1)
NN 39 (15.2) 56 (20.8)
Ss phenotype 0.0006
SS 10 (3.9) 35 (13.0)
Ss 39 (15.2) 38 (14.1)
ss 204 (79.7) 187 (69.5)
S-s- 3(1.2) 9(3.4)

1.5%; CCD.ee: 0.2% et ceddee 0.1%. These data ate
significantly different from our results in Yansi and un-
related subjects (P < 0.0001). This can be explained by
the small number of samples. Larger studies are needed
for the constitution of a reliable database of ABO blood
groups and Rh phenotype.

The determination of extended phenotypes focused
on the frequency of the most immunogenic systems,
such as Kell, Dufty, Kidd and MNS (Table 1). In both
populations, all subjects were Kell negative. In the Duffy
system, the Fy (a-b-) phenotype was found in all sub-
jects in both groups. The prevalence of Kell and Dufty
antigens, which are strongly immunogenic, is low in the
Democratic Republic of Congo™. This is also the case
of Afticans who reach 98% kk, 2% Kk and rare cases
for KK™.

The frequencies of MN and Ss phenotypes present-
ed a significant difference (P = 0.0021 and P = 0.0000)
between the two groups. These frequencies were respec-
tively in Yansi and unrelated subjects 36.7% »s 46.1% for
the MM phenotype; 48.1% »s 33.1% for MN; 15.2% vs
20.8% for NN; 3.9% »s 13% for SS; 15.2% w5 14.1% for
Ss and 79.7% vs 69.5% for ss (Table 1). The frequencies
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of the ss phenotype are close to data reported previ-
ously in Africans (68 %) In some studies carried out
in Africa, the frequencies of the MNSs antigens reveal
major differences between ethnicities. This was observed
in Tanzania in three ethnic groups who have shown sig-
nificant differences in the distribution of MNS pheno-
type™, in Benin for the Ss phenotype™, among Africans
of Cape in South-Africa® and this is also the case for
various ethnic groups including Somalia®”, This system
should be studied in a larger sample because this dispat-
ity in the distribution of antigens presents a high risk of
alloimmunization during transfusions and pregnancy. Of
note, the extended phenotype is not carried out in stan-
dard pre-transfusion workup in Africa.

DISCUSSION

We note the presence of S-s- phenotype in both popu-
lations with frequencies of 1.2% among the Yansi and
3.4% among the control group. The reported frequency
of S-s- phenotype in Africans is around 1.5%". There
are individuals devoid of the U antigen who do not have
both the S and s antigens. The U- phenotype is of low
incidence in Africans and is absent in Caucasians™, Tm-
munologic challenge of S-s- persons most often stimu-
lates the production of anti-U, which is known to cause
decreased survival of transfused antigen-positive red
blood cells***",

As for the Kidd system, there was no significant dif-
ference (Table 1) with 37.5% of Jk (a+b+) among the
Yansi and 30.1% among the control group; 55.1% of Jk
(a+b-) among the Yansi and 64.3% of Jk (a+b-) among
the control group. Reported distribution in Afticans is as
follows: 34% for Jk (a+b+), 57% for Jk (a+b-) and 9%
for Jk (a-b-)™.

The distribution of AA and AS hemoglobin did not
differ between groups (P = 0.24). Among the Yansi pop-
ulation, 78.1% and 21.9% of subjects exhibited AA and
AS phenotype, respectively. Among the control group,
82.2% and 17.8% of subjects presented with AA and AS
phenotype, respectively (Table 2). It is assumed that SS
individuals were not found because of eatly mortality. In
the Democratic Republic of the Congo, the sickle-cell
anemia trait has a frequency ranging from 15% to 20%,
which is also the case of Central Africa™>*™,

As for the G6PD phenotype, there was no significant
difference between groups (P = 0.74). Among the Yansi,
we noted 11.7% of subjects with G6PD deficiency, and
among the control group, 12.3% were G6PD deficient
(Table 2). Among the control group, the distribution
according to sex showed a significant difference (P =
0.023): the proportion of males was much higher in the
GO6PD deficient group compared to the G6PD normal
group (Table 3). The high frequency of G6PD deficien-
cy in males is explained by the fact that the coding gene
for G6PD is located on the X chromosome, and there-
fore, the deficiency is fully expressed in the boys affected
in the hemizygote manner™. The distribution according
to sex shows a non-significant difference (P = 0.83) in

(4 9

T
JBaishideng®

WJH | www.wjgnet.com

112

Table 2 Distribution of glucose-é-phosphate dehydrogenase

and hemoglobin phenotype in Yansi population and control
subjects n (%)

Yansi Control P value

n = 256 n = 269

G6PD 0.74
Normal 226 (88.3) 235 (87.4)
Deficient 30 (11.7) 34 (12.3)

Hemoglobin 0.24
AA 200 (78.1) 221 (82.2)
AS 56 (21.9) 48 (17.8)

G6PD: Glucose-6-phosphate dehydrogenase deficiency.

Table 3 Distribution of glucose-é-phosphate dehydrogenase

deficiency in relation to gender in Yansi population and con-
trol subjects 7 (%)

Population Male Female P value
Yansi (n = 256) 0.83
G6PD normal 101 (44.7) 125 (55.3)
G6PD deficient 14 (46.7) 16 (53.3)
Control (1 = 269) 0.023
G6PD normal 117 (49.8) 118 (50.2)
G6PD deficient 24 (70.6) 10 (29.4)

G6PD: Glucose-6-phosphate dehydrogenase deficiency.

the Yansi: among G6PD deficient subjects, 46.7% were
males and 53.3% were females. This may be due to se-
lection of mutant alleles by consanguinity. Indeed, many
variants of G6PD deficiency have been described with
more than 140 known mutations, with variable enzymat-
ic activity™™". Two possibilities may arise: first, double
heterozygous women carrying a completely silent allele
and a partially silent allele may present with overall en-
zyme activity below the test cut-off. In this case they are
categorized as deficient and their frequency will increase
compared to controls. Second, men with a partially silent
allele may be categorized as non deficient if the enzyme
activity is above the test cut-off. In this case the frequen-
cy of G6PD deficient subjects will decrease compared
to controls. On the other side, in normal G6PD subjects
of the Yansi population, 44.7% were males and 55.3%
were females (Table 3).

We noticed during our survey that several subjects
of the population Yansi died prematurely. That can be
explained by the presence of congenital defects and/or
malformative disorders associated to consanguinity”™””,
which has been reported in several populations™*!l,
Such occurrences generate a bias in the population Yansi
as miscarriage and infant mortality are superior in Yansi
than within control population (Table 4). However, our
data do not provide a causal link between the occurrence
of theses disorders and consanguinity. To get more reli-
able information on the consequences of consanguinity,
biological parameters should be tested at birth, through
newborn screening. This may help in sensitizing the
Congolese population about the medical risks associated
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Table 4 Clinical disorders observed in the two populations 77 (%)

Clinical disorders Yansi Control Pvalue
n = 256 n= 269
M=115W=141 M=141, W =128

Asthma 8(3.1) - -
Rheumatism 20 (7.8) - -
Paralysis 2(0.8) - -
Sterility 1(1.4) = =
Sexual impotence 1(0.4) - -
Epilepsy 13 (5.1) - -
Deafness 1(0.4) - -
Miscarriage 46 (32.6)" 3(23) <0.0001
Stilbirth 4(2.8)" - -
Death in young age 62 (24.2) 3(2.3) <0.0001

'Percentage among women of childbearing age. M: Men; W: Women.

with consanguineous unions and in building up a data-
base of genetic diseases in the population.

In conclusion, we present in this paper an overview
of the blood group phenotypes, hemoglobin S and
GO6PD deficiency among populations for which few
studies have been done to date. In view of our results
we find that the different studied markers are not af-
fected by consanguinity in general because the frequency
of different variables of consanguineous subjects is not
statistically different from that of the unrelated subjects.
Nevertheless, the fact that level of MNS blood groups
presented relevant difference in Yansi, and also the high
frequency of clinical disorder show us that consanguin-
ity brings genetic disorders in this population. Screening
of a wider cohort could bring more clarification on the
effects of consanguinity on the phenotypes under study
in the present paper.
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frequency of clinical disorders in Yansi population.
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deficiency are significant on the medical and anthropological level but also that
consanguinity brings genetics disorders in the population. Several studies have
been conducted in various African countries but few studies have been done to
date in Congolese population in general and in the Yansi tribe in particular. To
our knowledge, this study is the first to report data on this specific population.

Applications

This study will contribute to build a database of genetic diseases in the popula-
tion and it will help in sensitizing the population about the medical risks associ-
ated with consanguineous unions.

Peer review

The study aimed to determine the frequency of blood groups antigens in the
ABO, Rh and other systems as well as the prevalence of sickle-cell anemia’s
trait and the G6PD among the consanguineous Yansi tribe in the Democratic
Republic of the Congo. The study revealed a significant difference in MNS
blood group distribution between the Yansi tribe and a control population. Thus
new data has been provided that consanguinity brings genetic disorders in the
population. The paper is interesting and timely.

REFERENCES

1  Storry JR, Olsson ML. The ABO blood group system revis-
ited: a review and update. Immunohematology 2009; 25: 48-59
[PMID: 19927620]

Chiaroni J, Ferrera V, Dettori I, Roubinet F. Groupes san-
guins erythrocytaires. EMC-Hematologie 2005; 2: 53-112 [DOI
:10.1016/j.emch.2005.04.001]

Peyrard T, Pham BN, Rouger P. [The red blood cell antigen
terminologies]. Transfus Clin Biol 2009; 16: 388-399 [PMID:
19716739 DOI: 10.1016/j.tracli.2009.07.001]

Pham BN, Peyrard T, Ripaux M, Bourgouin S, Martin-Blanc
S, Le Pennec PY, Rouger P. [Genotyping of blood group
systems at the CNRGS. I: FY, JK, MNS systems]. Transfus
Clin Biol 2009; 16: 159-163 [PMID: 19386532 DOI: 10.1016/
j-tracli.2009.03.014]

Tissier AM, Le Pennec PY, Hergon E, Rouger P. [Immuno-
hemolytic transfusion reactions. IV. Analysis, risks and pre-
vention]. Transfus Clin Biol 1996; 3: 167-180 [PMID: 8925111
DOI: 10.1016/51246-7820(96)80035-8]

6  Daniels G, Reid ME. Blood groups: the past 50 years. Trans-
fusion 2010; 50: 281-289 [PMID: 19906040 DOI: 10.1111/
j.1537-2995.2009.02456.x]

Noizat-Pirenne F. [Immunohematologic characteristics in
the Afro-caribbean population. Consequences for transfu-
sion safety]. Transfus Clin Biol 2003; 10: 185-191 [PMID:
12798855 DOI: 10.1016/51246-7820(03)00042-9]

Susanne C, Rebato E, Chiarelli AB. Anthropologie Biolo-
gique: evolution et biologie humaine. Bruxelles: De Boeck
Universite, 2003: 15

Bach JF. Traite d'immunologie. France: Flammarion, 1993:
187

Mfukala M. Strategies matrimoniales et appropriation de la
terre chez les Yansi: pour une grande solidarite entre gene-
rations. Afrika Focus 1994: 81-105

Hochegger H. La structure lignagere et les relations inter-
lignagéres d’un village Yansi in Rapport et Compte rendu
de la 4éme semaine d’Etudes Ethno-pastorales sur 1'organi-
sation social et politique chez les Yansi, Teke et Boma, Ban-
dundu. Centre d’étude ethnologiques, 1968: 35-72

Zaoui S, Biémont C. Fréquence et structure des mariages
consanguins dans la région de Tlemcen (ouest algérien). Ca-
hiers d’études et de recherche francophones/santé 2002; 12:
289-295

Hamamy H. Consanguineous marriages : Preconception
consultation in primary health care settings. | Community
Genet 2012; 3: 185-192 [PMID: 22109912 DOI: 10.1007/
s12687-011-0072-y]

Denic S, Nicholls MG. Genetic benefits of consanguinity
through selection of genotypes protective against malaria.
Hum Biol 2007; 79: 145-158 [PMID: 18027811 DOI: 10.1353/

10

11

12

13

14

November 6, 2013 | Volume 2 | Issue 4 |



15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

Munlemvo Mavanga N et a/. Phenotypic evaluation of Yansi consanguineous population

hub.2007.0030]

World Health Organisation. Iron deficiency anaemia: as-
sessment, prevention and control: A guide for programme
managers. Document WHO/NHD/01.3 Geneva: OMS,
2001. Available from: URL: http/ /www.who.int

Castro S, Weber R, Dadalt V, Tavares V, Giugliani R. Preva-
lence of G6PD deficiency in newborns in the south of Brazil.
] Med Screen 2006; 13: 85-86 [PMID: 16792831 DOI: 10.1258/
096914106777589641]

Vaubourdolle M. Biochimie et Hématologie. 2nd ed. France:
Wolters Kluwer, 2007: 36

Wembonyama S, Mpaka S, Tshilolo L. Médecine et santé en
république Démocratique du Congo : de I'indépendance a
la 3eme République. Med Trop 2007; 67: 447-457

Chiaroni J, Roubinet F, Bailly P, Mannessier L, Noizat-
Pirenne F. Les analyses immunohématologiques et leurs ap-
plications cliniques. France: John Libbey Eurotext, 2012: 39-66
Boemer F, Cornet Y, Libioulle C, Segers K, Bours V, Schoos
R. 3-years experience review of neonatal screening for
hemoglobin disorders using tandem mass spectrometry.
Clin Chim Acta 2011; 412: 1476-1479 [PMID: 21569767 DOI:
10.1016/j.cca.2011.04.031]

Boemer F, Ketelslegers O, Minon JM, Bours V, Schoos R.
Newborn screening for sickle cell disease using tandem
mass spectrometry. Clin Chem 2008; 54: 2036-2041 [PMID:
18832473 DOI: 10.1373/ clinchem.2008.106369]

Beutler E, Mitchell M. Special modifications of the fluores-
cent screening method for glucose-6-phosphate dehydroge-
nase deficiency. Blood 1968; 32: 816-818 [PMID: 4386875]
Batangilayi A, Mapumba P, Musongela JP. Distribution des
antigénes des groupes sanguins en RDC: étude préliminaire.
Vigilance et organisation de la transfusion, 6éme journée
scientifiques, CNTS, Kinshasa, 2005: 5-6

Nyst M, Ilunga N, Rauhaus G. Guide pratique de la transfu-
sion, Kinshasa, 1991: 34

Geoff D. Human blood groups. 2nd ed. London John Willey
and Sons eds., Blackwell Science, 2002: 295-324

Issitt Peter D. Applied blood group serology. 3rd ed. Mont-
gomery Scientific Publications, 1985: 324-325

Tills D, Kope¢ AC, Warlow A, Barnicot NA, Mourant AE,
Marin A, Bennett FJ, Woodburn JC. Blood group, protein,
and red cell enzyme polymorphisms of the Hadza of Tan-
zania. Hum Genet 1982; 61: 52-59 [PMID: 7129427 DOI:
10.1007/BF00291333]

Biondi G, Rickards O, Martinez-Labarga C, Taraborelli T,
Ciminelli B, Gruppioni G. Biodemography and genetics of
the Berba of Benin. Am ] Phys Anthropol 1996; 99: 519-535
[PMID: 8779336]

May RM, du Toit ED. Blood group gene frequencies of four

(4 9

TR
JBaishideng®

WJH | www.wjgnet.com

30

31

32

33

34

35

36

37

38

39

40

41

114

population groups in the western Cape. S Afr Med | 1989; 76:
647-650 [PMID: 2512656]

Badjie KS, Tauscher CD, van Buskirk CM, Wong C, Jenkins
SM, Smith CY, Stubbs JR. Red blood cell phenotype match-
ing for various ethnic groups. Immunohematology 2011; 27:
12-19 [PMID: 22356481]

Storry JR, Reid ME, Fetics S, Huang CH. Mutations in
GYPB exon 5 drive the S-s-U+(var) phenotype in persons
of African descent: implications for transfusion. Transfusion
2003; 43: 1738-1747 [PMID: 14641872]

Tissot JD, Canellini G, Waldvogel S. Immunohematologie.
Base de medecine transfusionnelle, suisse, 2011: 94-95

Rees DC, Williams TN, Gladwin MT. Sickle-cell disease.
Lancet 2010; 376: 2018-2031 [PMID: 21131035 DOI: 10.1016/
50140-6736(10)61029-X]

Koko J, Dufillot D, M’Ba-Meyo ], Gahouma D, Kani F.
[Mortality of children with sickle cell disease in a pediatric
department in Central Africa]. Arch Pediatr 1998; 5: 965-969
[PMID: 9789626 DOI: 10.1016/50929-693X(98)80003-1]

Diop S, Thiam D, Sene A, Cisse M, Fall K, Toure-Fall AO,
Sow O, Diakhate L. Association drepanocytose-deficit en
G-6-PD: prevalence et influence sur le profil evolutif. Med
Afr Noire 2000; 47: 322-326

Cappellini MD, Fiorelli G. Glucose-6-phosphate dehydro-
genase deficiency. Lancet 2008; 371: 64-74 [PMID: 18177777
DOI: 10.1016/50140-6736(08)60073-2]

Luzzatto L, Poggi V. Glucose-6-phosphate dehydrogenase
deficiency. In: Orkin S, Nathan D, Ginsburg D, Look A,
Ficher D and Lux S (eds). Nathan and Oski’s Hematology of
infancy and childhood. 7th ed. Philadelphia: Elsevier Health
Sciences, 2009: 884-900

Knight HM, Maclean A, Irfan M, Naeem F, Cass S, Pickard
BS, Muir WJ, Blackwood DH, Ayub M. Homozygosity map-
ping in a family presenting with schizophrenia, epilepsy
and hearing impairment. Eur | Hum Genet 2008; 16: 750-758
[PMID: 18322454 DOI: 10.1038/ ejhg.2008.11]

Charafeddine L, Ammous F, Kobeissi L, De Ver Dye T,
Matar M, Faddous Khalife MC, Yunis K. In-hospital neona-
tal mortality and the role of consanguinity. Paediatr Perinat
Epidemiol 2012; 26: 398-407 [PMID: 22882784 DOI: 10.1111/
j-1365-3016.2012.01295.x]

Tadmouri GO, Nair P, Obeid T, Al Ali MT, Al Khaja N,
Hamamy HA. Consanguinity and reproductive health
among Arabs. Reprod Health 2009; 6: 17 [PMID: 19811666
DOI: 10.1186/1742-4755-6-17]

Bittles AH, Black ML. Evolution in health and medicine
Sackler colloquium: Consanguinity, human evolution, and
complex diseases. Proc Natl Acad Sci U S A 2010; 107 Suppl 1:
1779-1786 [PMID: 19805052 DOI: 10.1073/ pnas.0906079106]

P- Reviewers: Abdel-Salam OME, Martin-Villa JM, Sharma P
S- Editor: Gou SX L- Editor: A E- Editor: Yan JL

November 6, 2013 | Volume 2 | Issue 4 |



/{/ J‘ World Journal of
Hematology

Online Submissions: http:/ /www.wjgnet.com/esps/ World | Hematol 2013 November 6; 2(4): 115-118
wjhematol@wjgnet.com ISSN 2218-6204 (online)
doi:10.5315/wjh.v2.i4.115 © 2013 Baishideng Publishing Group Co., Limited. All rights reserved.

CASE REPORT

Gemcitabine cures metastatic hepatic carcinoma and bone
metastasis
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Chih-Chao Yang, Divisions of Gastroenterology and Hepatol- cluded. Therefore, the patient was treated with Gem-
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wan was also noted. Therefore, we can say this malignant
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Abstract

We report a case of a 59-yea_r-o|d gentleman who INTRODUCTION
had suffered from low back pain for several months.
Abdominal sonogram showed multiple heteroechoic Gemcitabine is a nucleoside analog with a structural simi-
nodules in the bilateral liver and an enlarged pancreatic ~ larity to cytarabine. Initially, it has a low objective response
head. Abdominal computer tomography (CT) favored rate of around 6%-11% in chemotherapy-naive patients
pancreas head tumor with liver and bone metasta- with pancreas cancer who are given the single agent gem-
sis. Endoscopic retrograde cholangiopancreatography citabine (800 mg/m” IV weekly for 3 of every 4 wk)'".
(ERCP) disclosed pancreatic duct invasion over the dis-
tal portion of the pancreatic duct with prestenotic dila-
tation. Liver biopsy showed undifferentiated carcinoma. CASE REPORT

As suggested by the pathologist, the nasopharyngeal In 1999, a 59-year-old gentleman was referred from an-
area was checked by the ear, nose and throat doctor, other hospital due to an unknown malignancy with liver
was negative and nasopharyngeal carcinoma was ex- and bone metastasis. He suffered from lower back pain
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Figure 1 Diagnosis of pancreas adenocarcinoma. A: Multiple liver metastasis (arrow); B: Enlarged pancreas head (curved arrow); C: Focal stenosis over the distal
portion of the pancreatic duct (arrow, apple-core like).

Figure 2 Liver aspiration. A: Liver tissue with tumor arranged in solid sheet on the left side of the picture (HE stain, x 200); B: High power view shows tumor cells
with hyperchromatic nuclei and high nucleus-to-cytoplasm (N/C) ratio (HE stain, x 400). Two patches of necrosis are found in the lower and right upper part; C: Tumor
cells in solid nest with hyperchromatic nuclei and high N/C ratio. The right side is normal liver tissue (HE stain, x 400); D: AE1/AE3 (IHC stain, x 400). Focal cytoplas-
mic positive reaction (white arrow).

and loss of body weight, about 10 kg within 3 mo. There over the right sternoclavicular area, I-spine and ischium.
was no familial history of malignancy. Physical examina- Liver biopsy was done. The pathologist reported undif-
tion showed pale conjunctiva, knocking pain over the lum- ferentiated carcinoma (Figure 2) because of the focally
bar spine and a mass lesion over the right sternoclavicular ~ weakly positive result with cytokeratin AE1/AE3, a sole

junction. The laboratory data showed only normocytic marker of the epithelial differential, and a nasopharyngeal
anemia and the hemoglobin was 10.4 mg/dL. The tumor check-up to rule out the possibility of nasopharyngeal

markers, such as carcinoembryonic antigen and CA 19-9, carcinoma was suggested. The ear, nose and throat (ENT)
were within normal limits. Abdominal sonogram showed doctor disclosed a smooth nasopharyngeal mucosa and
many heterogeneous isoechoic tumors in bilateral lobes of biopsy showed no malignancy. Endoscopic retrograde
the liver with enlargement of the pancreas head. Abdomi- cholangiopancreatography (ERCP) showed focal irregular
nal computed tomography (CT) showed suspicion of stenosis, favoring tumor invasion over the pancreatic duct
pancreas head cancer with liver and 1.3 metastasis (Figure (Figure 1C). Clinically, pancreas cancer with liver and bone
1A and B). The bone scan showed suspicion of metastasis metastasis was highly likely.
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Figure 3 Tumor shrinkage post-chemotherapy. A: Liver nodules disappeared; B: The pancreas head was atrophied (white arrow); C: No stenosis of the pancreatic

duct was noted after chemotherapy.

Figure 4 Shrinkage of left lobe of the liver (A, black arrow) and pancreatic head (B, white arrow).

The patient was treated with monotherapy of gemcitabi-
ne 1500 mg/wk in GI-OPD. The dose was 1000 mg/m’
body surface area and medication was infused in 30
min. The patient received gemcitabine every week for the
first 7 wk and then rested for 1 wk. Thereafter, he received
treatment weekly for 3 wk and then rested for 1 wk. In
total, the patient received 19 doses within 24 wk. Through-
out, the patient tolerated the treatment well and blood
transfusion was not necessary. Repeat CT' scan showed
disappearance of the liver mass (Figure 3A) and shrinkage
of the pancreatic head (Figure 3B). Repeat ERCP showed
re-channelization of the pancreatic duct (Figure 3C). The
mass over the right sternoclavicular joint became softer
and smaller gradually. Lumbago improved gradually during
gemcitabine therapy and finally vanished after the treat-
ment course. In the following 11 years, 5 CT scans showed
progressive shrinkage of the left lobe of the liver (Figure
4A) and pancreatic head (Figure 4B). No cancer recurrence
was noted. Also, repeat CA19-9 was normal. In 2010, 11
years after treatment, the patient had senile dementia but
was still cancer free. Therefore, we can say this patient was
cured by gemcitabine.

DISCUSSION

Undifferentiated carcinoma with multiple metastasis is
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common, about 20%-25%, in cancer of an unknown
primary site™. Tn our case, NPC was excluded by biopsy
on grossly normal mucosa of the nasopharyngeal area. In
clinics, the mid or lower third portion of thoracic esopha-
geal carcinoma with intra abdominal metastasis is also
common, with an incidence of around 15.0%-17.4%"".
However, the gastroscope was negative too. The positive
reaction with immunohistochemistry stain of AE1/AE3
was specific for carcinoma but carcinoma with pancreatic
duct metastasis is very rare. Image studies of CT and
ERCP, together with liver biopsy, resulted in the diagnosis
of pancreas adenocarcinoma with multiple metastases.

In 1997, the study of Burtis e a/” showed that the
clinical benefit and survival of gemcitabine (1000 mg/m’
weekly for 7 wk followed by 1 wk of rest, then weekly
for three out of every 4 wk) was approved for first-line
therapy of metastatic pancreatic cancer. However, there
was no evidence to show that gemcitabine has the abil-
ity to cure advanced pancreas adenocarcinoma, even in
cases with multiple organ metastases. But in our case, the
liver mass disappeared and atrophy of left lobe of liver
was noted in the following abdominal CT after treatment
with gemcitabine. The repeated ERCP also showed the
re-channelization of the irregular stenotic pancreatic duct.
There was no cancer recurrence during the eleven years
of follow-up. It was amazing that gemcitabine could cure

November 6, 2013 | Volume 2 | Issue 4 |
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metastatic liver carcinoma.
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Essen 45122, Germany; George Sgourakis, 2nd Sutgical Department,
Kotgialenio-Benakio Red Cross Hospital, Athens 15451, Greece

Author contributions: The format of this section should be:
Author contributions: Wang CL and Liang L. contributed equally
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reagents/analytic tools; Wang CL, Liang L. and Fu JF analyzed the
data; and Wang CL, Liang I and Fu JF wrote the paper.

Supportive foundations: The complete name and number of sup-
portive foundations should be provided, ¢.g., Supported by National
Natural Science Foundation of China, No. 30224801

Correspondence to: Only one corresponding address should be
provided. Author names should be given first, then author title, af-
filiation, the complete name of institution, city, postcode, province,
country, and email. All the letters in the email should be in lower
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sor of Medicine, Chief, Liver Center, Gastroenterology Division,
University of California, Box 0538, San Francisco, CA 94143,
United States. montgomery.bissell@ucsf.edu

Telephone and fax: Telephone and fax should consist of +, coun-
try number, district number and telephone or fax number, eg., Tele-
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Peer reviewers: All articles received are subject to peer review.
Normally, three experts are invited for each article. Decision on
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Express Submission and Peer-review System website.

Abstract

There are unstructured abstracts (no less than 200 words) and struc-
tured abstracts. The specific requirements for structured abstracts
are as follows:

An informative, structured abstract should accompany each
manuscript. Abstracts of original contributions should be struc-
tured into the following sections: AIM (no more than 20 words;
Only the purpose of the study should be included. Please write the
Aim in the form of “To investigate/study/...”), METHODS (no
less than 140 words for Original Articles; and no less than 80 words
for Brief Articles), RESULTS (no less than 150 words for Original
Articles and no less than 120 words for Brief Articles; You should
present P values where appropriate and must provide relevant data
to illustrate how they wete obtained, eg., 6.92 £ 3.86 »s 3.61 £ 1.67,
P < 0.001), and CONCLUSION (no mote than 26 words).

Key words
Please list 5-10 key words, selected mainly from Index Medicus, which
reflect the content of the study.

Core tip

Please write a summary of less than 100 words to outline the
most innovative and important arguments and core contents in
your paper to attract readers.

Text

For articles of these sections, original articles and brief articles, the
main text should be structured into the following sections: INTRO-
DUCTION, MATERIALS AND METHODS, RESULTS and
DISCUSSION, and should include appropriate Figures and Tables.
Data should be presented in the main text or in Figures and Tables,
but not in both.

Hllustrations

Figutes should be numbered as 1, 2, 3, ¢#., and mentioned cleatly in
the main text. Provide a brief title for each figure on a separate page.
Detailed legends should not be provided under the figures. This part
should be added into the text where the figures are applicable. Keep-
ing all elements compiled is necessary in line-art image. Scale bars
should be used rather than magnification factors, with the length of
the bar defined in the legend rather than on the bar itself. File names
should identify the figure and panel. Avoid layering type directly over
shaded or textured areas. Please use uniform legends for the same
subjects. For example: Figure 1 Pathological changes in atrophic gas-
tritis after treatment. A: ...; B: .; C: ;D L Er Ly Fr G Llete It ds
our principle to publish high resolution-figures for the E-versions.

Tables

Three-line tables should be numbered 1, 2, 3, ¢#., and mentioned
cleatly in the main text. Provide a brief title for each table. Detailed
legends should not be included under tables, but rather added into
the text where applicable. The information should complement,
but not duplicate the text. Use one horizontal line under the title, a
second under column heads, and a third below the Table, above any
footnotes. Vertical and italic lines should be omitted.

Notes in tables and illustrations
Data that are not statistically significant should not be noted. *P <
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0.05,"P < 0.01 should be noted (P > 0.05 should not be noted). If
there are other seties of P values, ‘P < 0.05 and “P < 0.01 are used.
A third series of Pvalues can be expressed as “P < 0.05 and ‘P < 0.01.
Other notes in tables or under illustrations should be expressed as
'E, °F, °F; or sometimes as other symbols with a superscript (Arabic
numerals) in the upper left corner. In a multi-curve illustration,
each curve should be labeled with @, o, m, O, A, /\, e., in a cet-
tain sequence.

Acknowledgments

Brief acknowledgments of persons who have made genuine con-
tributions to the manuscript and who endorse the data and conclu-
sions should be included. Authors are responsible for obtaining
written permission to use any copyrighted text and/ot illustrations.

REFERENCES

Coding system

The author should number the references in Arabic numerals ac-
cording to the citation order in the text. Put reference numbers in
square brackets in superscript at the end of citation content or after
the cited author’s name. For citation content which is part of the
narration, the coding number and square brackets should be typeset
normally. For example, “Crohn’s disease (CD) is associated with
increased intestinal permeability!”. If references are cited directly
in the text, they should be put together within the text, for example,
“From references'”**", we know that...”

When the authors write the references, please ensure that the
otrder in text is the same as in the references section, and also ensutre
the spelling accuracy of the first authot’s name. Do not list the same
citation twice.

PMID and DOI

Pleased provide PubMed citation numbers to the reference list, e.g.,
PMID and DOI, which can be found at http://www.ncbi.nlm.nih.
gov/sites/entrez?db=pubmed and http://www.crossref.org/Sim-
pleTextQuety/, respectively. The numbets will be used in E-version
of this journal.

Style for journal references

Authors: the name of the first author should be typed in bold-faced
letters. The family name of all authors should be typed with the in-
itial letter capitalized, followed by their abbreviated first and middle
initials. (For example, Lian-Sheng Ma is abbreviated as Ma LS, Bo-
Rong Pan as Pan BR). The title of the cited article and italicized
journal title (journal title should be in its abbreviated form as shown
in PubMed), publication date, volume number (in black), start page,
and end page [PMID: 11819634 DOTI: 10.3748/wjg.13.5396].

Style for book references

Authors: the name of the first author should be typed in bold-faced
letters. The surname of all authors should be typed with the initial
letter capitalized, followed by their abbreviated middle and first
initials. (For example, Lian-Sheng Ma is abbreviated as Ma LS, Bo-
Rong Pan as Pan BR) Book title. Publication number. Publication
place: Publication press, Year: start page and end page.

Format

Journals

English jonrnal article (list all anthors and include the PMID where applicable)

1 Jung EM, Clevert DA, Schreyer AG, Schmitt S, Rennert J,
Kubale R, Feuerbach S, Jung E Evaluation of quantitative con-
trast harmonic imaging to assess malignancy of liver tumors:
A prospective controlled two-center study. World | Gastroenterol
2007; 13: 6356-6364 [PMID: 18081224 DOI: 10.3748/wjg.13.
6350]

Chinese journal article (list all anthors and include the PMID where applicable)

2 Lin GZ, Wang XZ, Wang P, Lin J, Yang FD. Immunologic
effect of Jianpi Yishen decoction in treatment of Pixu-diar-
thoea. Shijie Huaren Xiaohna Zazhi 1999; T: 285-287

In press

3 Tian D, Araki H, Stahl E, Bergelson J, Kreitman M. Signature

(49

TR
Jaishideng®

WJH | www.wjgnet.com

v

of balancing selection in Arabidopsis. Proc Nat/ Acad Sci USA
2006; In press

Organization as author

4 Diabetes Prevention Program Research Group. Hyperten-
sion, insulin, and proinsulin in participants with impaired glu-
cose tolerance. Hypertension 2002; 40: 679-686 [PMID: 12411462
PMCID:2516377 DOI:10.1161/01.HYP.0000035706.28494.
09]

Both personal anthors and an organization as anthor

5  Vallancien G, Emberton M, Harving N, van Moorselaar RJ;
Alf-One Study Group. Sexual dysfunction in 1, 274 European
men suffering from lower urinary tract symptoms. | Uro/
2003; 169: 2257-2261 [PMID: 12771764 DOI1:10.1097/01.ju.
0000067940.76090.73]

No author given

6 21st century heart solution may have a sting in the tail. BMJ
2002; 325: 184 [PMID: 12142303 DOI:10.1136/bm;j.325.
7357.184]

Volume with supplement

7 Geraud G, Spierings EL, Keywood C. Tolerability and safety
of frovatriptan with short- and long-term use for treatment
of migraine and in comparison with sumatriptan. Headache
2002; 42 Suppl 2: $93-99 [PMID: 12028325 DOI:10.1046/
j.1526-4610.42.52.7 X]

Issue with no volume

8  Banit DM, Kaufer H, Hartford JM. Intraoperative frozen
section analysis in revision total joint arthroplasty. Clin Orthop
Relat Res 2002; (401): 230-238 [PMID: 12151900 DOI:10.10
97,/00003086-200208000-00026]

No volume or issue

9 Outreach: Bringing HIV-positive individuals into care. HRSA
Careaction 2002; 1-6 [PMID: 12154804|

Books

Personal anthor(s)

10  Sherlock S, Dooley J. Discases of the liver and billiary system.
9th ed. Oxford: Blackwell Sci Pub, 1993: 258-296

Chapter in a book (list all anthors)

11 Lam SK. Academic investigator’s perspectives of medical
treatment for peptic ulcer. In: Swabb EA, Azabo S. Ulcer
disease: investigation and basis for therapy. New York: Marcel
Dekker, 1991: 431-450

Author(s) and editor(s)

12 Breedlove GK, Schorfheide AM. Adolescent pregnancy.
2nd ed. Wieczorek RR, editor. White Plains (NY): March of
Dimes Education Services, 2001: 20-34

Conference proceedings

13 Harnden P, Joffe JK, Jones WG, editors. Germ cell tumours V.
Proceedings of the 5th Germ cell tumours Conference; 2001
Sep 13-15; Leeds, UK. New York: Springer, 2002: 30-56

Conference paper

14 Christensen S, Oppacher F. An analysis of Koza's computa-
tional effort statistic for genetic programming. In: Foster JA,
Lutton E, Miller J, Ryan C, Tettamanzi AG, editors. Genetic
programming, EuroGP 2002: Proceedings of the 5th Euro-
pean Conference on Genetic Programming; 2002 Apr 3-5;
Kinsdale, Ireland. Berlin: Springer, 2002: 182-191

Electronic journal (list all authors)

15 Morse SS. Factors in the emergence of infectious diseases.
Emerg Infect Dis serial online, 1995-01-03, cited 1996-06-05;
1(1): 24 screens. Available from: URL: http://www.cde.gov/
ncidod/eid/index.htm

Patent (list all authors)

16 Pagedas AC, inventor; Ancel Surgical R&D Inc., assignee.
Flexible endoscopic grasping and cutting device and position-
ing tool assembly. United States patent US 20020103498.
2002 Aug 1

Statistical data

Write as mean £ SD or mean * SE.

November 6, 2013 | Volume 2 | Issue 4 |



Statistical expression

Express 7 test as 7 (in italics), I test as F (in italics), chi square test as
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(49

TR
Jaishideng®

WJH | www.wjgnet.com

Instructions to authors

cate (for non-native speakers of English), should be submitted to
the online system zia the link contained in the e-mail sent by the edi-
tor. If you have any questions about the revision, please send e-mail
to esps@wjgnet.com.

Language evaluation

The language of a manuscript will be graded before it is sent for
revision. (1) Grade A: priority publishing; (2) Grade B: minor lan-
guage polishing; (3) Grade C: a great deal of language polishing
needed; and (4) Grade D: rejected. Revised articles should reach
Grade A.

Copyright assignment form
Please download a Copyright assignment form from http://www.
wjgnet.com/2218-6204/¢_info_20100723213049.htm.

Responses to reviewers

Please tevise your article according to the comments/suggestions
provided by the reviewers. The format for responses to the reviewers’
comments can be found at: http://www.wignet.com/2218-6204/
g_info_20100723212803.htm.

Proof of financial support
For papers supported by a foundation, authors should provide a copy
of the approval document and serial number of the foundation.

Links to documents related to the manuscript

WJH will be initiating a platform to promote dynamic interactions
between the editors, peer reviewers, readers and authors. After a
manuscript is published online, links to the PDF version of the
submitted manuscript, the peer-reviewers’ report and the revised
manusctipt will be put on-line. Readers can make comments on the
peer reviewet’s report, authors’ responses to peer reviewers, and
the revised manuscript. We hope that authors will benefit from this
feedback and be able to revise the manuscript accordingly in a timely
manner.

Publication fee

IWJH is an international, peer-reviewed, OA online journal. Articles
published by this journal are distributed under the terms of the
Creative Commons Attribution Non-commercial License, which
permits use, distribution, and reproduction in any medium and
format, provided the original work is properly cited. The use is
non-commercial and is otherwise in compliance with the license.
Authors of accepted articles must pay a publication fee. Publica-
tion fee: 600 USD per article. All invited articles are published free
of charge.

November 6, 2013 | Volume 2 | Issue 4 |



7B
JRnishideng®

Published by Baishideng Publishing Group Co., Limited
Flat C, 23/F., Lucky Plaza, 315-321 Lockhart Road,
Wan Chai, Hong Kong, China
Fax: +852-31158812
Telephone: +852-58042046
E-mail: bpgoffice@wjgnet.com
http://www.wjgnet.com

Baishideng Publishing Group Co., Limited © 2013 Baishideng. All rights reserved.




	WJHv2i4Cover.pdf
	WJHem-Editorial Board.pdf
	WJHv2i4Contents.pdf
	99.pdf
	109.pdf
	115.pdf
	WJHv2i4-Instructions to authors.pdf
	封底.pdf

