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Abstract

Objective: To determine the frequency and clinical features of bleeding disorders in the tribe as a result of
consanguineous marriages.

Design: Cross Sectional Study

Introduction: Countries in which consanguinity is a normal practice, these rare autosomal recessive disorders run
in close families and tribes. Here we describe a family, living in village Ali Murad Chandio, District Badin, labeled as
haemophilia.

Patients & Methods: Our team visited the village & developed the pedigree of the whole extended family, up to
seven generations. Performa was filled by incorporating patients, family history of bleeding, signs & symptoms, and
bleeding from any site. From them 144 individuals were screened with CBC, bleeding time, platelet aggregation

until tested.

Willebrand disease and Platelet functional disorders.

bleeding disorders in the community.

studies & RiCoF. While for PT, APTT, VWF assay and Factor VIl assay, samples were kept frozen at -70 degrees C

Results: The family tree of the seven generations comprises of 533 individuals, 63 subjects died over a period of
20 years and 470 were alive. Out of all those 144 subjects were selected on the basis of the bleeding history.
Among them 98(68.1%) were diagnosed to have a bleeding disorder; 44.9% patients were male and 55.1% patients
were female. Median age of all the patients was 20.81, range (4 months- 80 yrs). The results of bleeding have
shown that majority had gum bleeding, epistaxis and menorrhagia. Most common bleeding disorder was Von

Conclusion: Consanguineous marriages keep all the beneficial and adversely affecting recessive genes within the
family; in homozygous states. These genes express themselves and result in life threatening diseases. Awareness,
education & genetic counseling will be needed to prevent the spread of such common occurrence of these

Introduction

A consanguineous marriage is usually defined as a mar-
riage between people who are second cousins or closer
[1]. It is estimated that globally at least 20% of the
human population live in communities with a preference
for consanguineous marriage and at least 8.5% of chil-
dren have consanguineous parents [2]. Consanguinity is
common in several populations of the world. However,
consanguinity rates vary from country to country. In
Pakistan close consanguineous unions continue to be
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extremely common as in South West Asia. The recent
“Pakistan Demographic and Health Survey” (DHS) has
shown that two-thirds of marriages in Pakistan are con-
sanguineous [3]. As a result of these marriages, the rare
autosomal recessive disorders run in close families and
tribes. In certain instances many kindred within an
extended family or a tribe are commonly seen with phe-
notypic expression of disease. The subsequent inbreed-
ing, however, leads to increased homozygosity which, in
turn, leads to an increased risk of premature morbidity
and mortality among the offspring [4-6]. Thus due to
autosomal recessive inheritance the rare congenital coa-
gulation bleeding disorders, congenital platelet
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functional disorders and type III Von Willebrand Dis-
ease (VWD) become common. Here we describe a
family, (Chandio family, living in village Ali Murad
Chandio District Badin) reported by lady health workers,
that most of the villagers of both sexes, were suffering
from some bleeding disorder most probably haemophi-
lia. This is the first local study of its type in this area,
carried out at National Institute of Blood Disease and
Bone Marrow Transplantation (NIBD & BMT), Karachi.
The information presented in this study describes the
risks associated with consanguinity and provides base
line data on inheritance of rare bleeding disorder which
may help us in formulating a campaign for the aware-
ness of the public in general and the health sector in
particular.

Patients & methods

The study was approved by institutional ethics commit-
tee and was done in accordance with declaration of Hel-
sinki [7]. Informed consent was obtained from all adult
subjects, parents or legal guardians. It was a cross sec-
tional study. Our team visited the village & developed
the pedigree of the whole extended family, up to seven
generations. Pre-designed performa was filled by incor-
porating patient’s demographic data, present & past his-
tory of bleeding tendency especially at the time of
circumcision in male, excessive bleeding from the umbi-
lical stump and history of bleeding in family members.
Symptoms and signs were recorded that included pete-
chiae, purpura, echymoses, epistaxis and gum bleed. A
detailed history of drug intake was also taken like
aspirin, heparin, vancomycin, quinine etc. Individuals on
medications affecting platelet functions were excluded
from the study. In case of female, maternal and obstetri-
cal history was taken with the help of lady health work-
ers. A group of twenty villagers were called to our
centre on alternate days for 03 weeks. 144 individuals
visited the center, their previously filled case report
form (CRF) forms were reviewed, thorough physical
examination was carried out and samples for lab investi-
gations were taken. For coagulation assays, venous
blood samples were collected in tubes containing 0.109
M (3.2%) trisodium citrate in a ratio of 9 parts blood to
1 part anticoagulant and then centrifuged without delay
at 1200 G for 15 minutes. Complete blood counts
(CBC), bleeding time (BT), Prothrombin Time (PT),
Activated partial thromboplastin Time (APTT), fibrino-
gen assay and platelet aggregation studies were carried
out on the same day. While for Von Willebrand factor
Antigen (VWF: Ag), Ristocetin co-factor assay (RiCoF),
Factor VIII & IX assays, samples were collected and
kept frozen at -70°C until tested. Blood counts were
done on XE-2100 hematology analyzer (Sysmex, Kobe,
Japan). Coagulation profile was done on CA-1500
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(Sysmex, Kobe, Japan), using appropriate quality control
materials and standard reagents (Dade Behring, Ger-
many). PT (normal range: 9.1 - 11.9 sec) and APTT
(normal range: 19.98 - 30.93 sec) were performed by
employing standard technique while factor assays (nor-
mal range: 50-150%) were done by one-stage coagulo-
metric method. Bleeding time (BT) was performed by
Ivy’s modified template method [8]. Fibrinogen levels
were determined by Clauss method (normal range: 2-4
g/l). VWEF:Ag was analyzed using Diagnostica Stago
reagent, calibrated on Sysmex CA-1500; test was based
on immunoturbidimetric method (normal range: 50-
150%) while RiCoF (normal range: > 57.0%) was carried
out using stabilized platelets agglutinated in the pre-
sence of VWF and the antibiotic ristocetin (Agg RAM
Helena Laboratories, UK). VWD Classified on the basis
of criteria developed by the VWF Subcommittee of the
International Society of Thrombosis and Haemostasis
(ISTH), first published in 1994 and revised in 2006
[9,10]. The RiCoF to VWF: Ag ratio of < 0.7 was used
in differentiating type 1 from type 2 VWD [11]. Type 3
VWD is characterized by undetectable VWF protein
and activity, and FVIII levels usually are very low [1-9
1U/dl) [12,13].

Platelet aggregation studies were also done on
Helena Agg RAM using ristocetin, adenosine dipho-
sphate (ADP), epinephrine and collagen. Platelet rich
plasma (PRP) was used with a count adjusted to 200-
250 x 10°/L.

Statistical packages for social science (SPSS-13) were
used to analyze the data. Frequency and percentage
were computed for categorical variables and mean and
standard deviation were estimated for quantitative
variables.

Results

Figure 1 shows family tree of the Chandio tribe living in
the Ali Murad Chandio village comprising of seven gen-
erations. The eldest of their family had 3 sons and 3
daughters who were married to their first and second
cousins. The total family tree of the seven generations
was comprised of 533 individuals. In such a large family,
63 individuals died over a period of 20 years and 470
were alive. Out of all alive individuals, 144 were selected
on the basis of the personal and family history of bleed-
ing in any one of their closely related (mother, father,
brother, sister, son, daughter) family members. Out of
144 individuals, 98(68.1%) were diagnosed to have a
bleeding disorder on the basis of tests performed; 44
(44.89%) patients were male and 54 (55.10%) were
female. Overall median age was 20.81 yrs in both gen-
ders, (range 04 months to 80 yrs). In males, median age
was 12.4 yrs (range 07 months to 80 yrs); in females, it
was 23.34 (range 04 months to 60 yrs). Out of 63 dead
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Figure 1 Pedigree of a family with bleeding.

family members, cause of death in 16 (25.39%) were
excessive bleeding (as per history from close relatives).
Among these, 13 were females and 3 were males. Out of
13 females 02 died due to menorrhagia, 03 due to post-
partum haemorrhage and 08 at birth. Among males 02
died due to exaggerated bleeding at the time of circum-
cision and 01 due to fits. Forty seven (74.6%) individuals
died due to some other reason or the cause of death
was unknown.

Gum bleeding, epistaxis, bruises and menorrhagia
were the common bleeding manifestations among the
patients of bleeding disorders in the tribe as shown in
figure 2. All 144 patients tested showed normal PT
9.4 + 2.1 sec, no patient had fibrinogen deficiency, nor
factor VIII (haemophilia A) or factor IX (haemophilia B)
deficiency. Von Willebrand disease was the commonest
bleeding disorder, observed in 50 (51.02%) cases fol-
lowed by 48 (48.98%) cases of platelet functional disor-
ders. In the later group epinephrine receptor defect was
noted in 15 (15.31%) cases, Glanzmann’s Thrombasthe-
nia (GT) in 10 (10.2%) cases. Cases of Bernard Soulier
Syndrome (BSS), adenosine diphosphate (ADP) receptor
defect and collagen receptor defect were also found,
whereas, in 9 (9.18%) cases, platelet functional disorder
could not be classified (figure 3 and table 1).

All patients had positive family history of bleeding
tendencies. Among the diagnosed cases of VWD Classi-
fied on the basis of criteria developed by the VWF Sub-
committee of the ISTH, in 1994 and then in 2006 [8,9].

Table 2 shows the results of VWD patients, VWF:Ag in
type-I patients was 33.4% * 7.1, in type-II, 77.1% *
18.45 and type III it was 4.59% + 3.35 (table 2). Similarly
average factor VIII concentration in type-I, type-II and
type-III VWD were 47.09% + 13.34, 77.07% + 19.51 and
9.47% + 2.95 respectively. Average RiCoF concentration
in type-I VWD was 118.76% + 16.84, type II 27.20% +
10.58 and 7.98% * 5.18 in type-IIL.

Discussion

Pakistan reports a very high proportion of consangui-
neous marriages similar to that from other Arab coun-
tries such as Morocco [14], United Arab Emirates [15],
Egypt [16], Lebanon [17], Tunisia [18] Saudi Arabia [19]
and non Arab country like Iran [20]. The proportion is
significantly higher than in South & North American,
European, South African, and Eastern Asian and Ocea-
nic countries [1,2]. Our findings confirm that consangui-
neous marriages are common among most subgroups in
both urban & rural areas in Pakistan and are preferred
across all ethnic and religious groups to a varying
degree, and that parents continue to be the prime deci-
sion-makers for marriages of both sons and daughters.
The major reasons for a preference for consanguineous
marriages are socio-cultural rather than any perceived
economic benefit. The studies by Hussain R et al on
consanguineous marriages in Pakistan have shown fre-
quency of 58.7% in the Karachi survey and 62.7% in the
DHS. 83.6% of consanguineous marriages in the Karachi
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Figure 2 Type of Bleeding in the Family.
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Figure 3 SPECTRUM OF BLEEDING DISORDERS (n = 98). VWD=Von Willebrand disease; ERD = Epinephrine Receptor Defect; GT =
Glanzmann’s Thrombasthenia; BSS = Bernard Soulier Syndrome; ARD = ADP Receptor Defect; CRD = Collagen Receptor Defect.
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Table 1 Sub Classification of Platelet Aggregation Defects

ADP Epinephrine Collagen Ristocetin
Epinephrin Receptor N ! N N
Defect,
Glanzman's 1 l l Nor|
Thrombasthenia,
Bernard Soulier N N N | or Abs
Syndrome
ADP Receptor Defect, ! N
Collagen Receptor N lorAbs N
Defect.
Unclassified | or | or Abs N N

Abs

ADP- adenosine diphosphate; N - Normal; | - Decrease; Abs - Absent

survey and 80.4% in the DHS were between first cou-
sins. The mean coefficient of inbreeding in the children
of the present generation was 0.0316 in the Karachi
study and 0.0331 in the DHS. Actual levels are probably
much higher than indicated in these two studies [3,5].
Similarly the study showed odds ratios of perinatal mor-
tality, twice as high among first cousins union or unions
with consanguineous parents, implying higher prenatal
and/or postnatal losses in couples related as first cou-
sins. The data suggests that premarital genetic counsel-
ing and dissemination of information at mass level is
needed to increase public awareness about genetic risks
associated with consanguineous marriages [3,4,21].

This study shows that autosomal recessive disorders
are strongly associated with consanguineous marriages;
the consanguinity rate among families with these dis-
eases is found to be significantly different from the con-
sanguinity rate among the general population where the
prevalence varies between 1 in 500 000 and 1 in 2 mil-
lion for the homozygous forms [6]. The effect is particu-
larly marked for rare disorders, because a carrier is

Table 2 Laboratory Parameters in cases of VWD
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unlikely to find a partner who carries the same disorder
unless they are related. This means that autosomal
recessive genes are hidden within the family for genera-
tions and only come to the surface (expressed phenoty-
pically in children) after new consanguineous marriages
within the family. In Iran, where the custom of mar-
riages among first cousins is common, recessively inher-
ited coagulation disorders are 3 to 5 times more
frequent than in Western countries [22]. Similarly from
our neighboring country India reports have also shown
a high prevalence rate of rare bleeding disorders [23].
Therefore, in communities where consanguineous mar-
riages are common, there is an increased risk prevalence
of many rare bleeding disorders [24].

Peyvandi et al, in a paper on rare coagulation deficien-
cies, has estimated that in countries where consangui-
neous marriages are frequent, such as muslim countries
and southern India, recessively inherited coagulation
deficiencies are so frequent that they can surpass the
prevalence of disorders like haemophilia B, representing
an important clinical and social problem [6]. The study
done by Ahmed et al has shown high frequency of pla-
telet functional disorders (27.77%) as compared to factor
IX and other rare coagulation disorder cases in a popu-
lation of 1576 congenital bleeding disorder patients [25].
Our study of Chandio tribe has shown high prevalence
of VWD (51.02%) and platelet functional disorders
(48.98%) and no case of haemophilia A or B was
detected. VWD is an autosomally inherited disorder
resulting from a quantitative or a qualitative defect of
Von Willebrand factor (VWF) affecting both genders
[9]. Worldwide VWD prevalence is generally 1% of the
normal population with higher frequency of type 1 but
studies from East has shown higher frequency of type 2
and type 3 as compared to type 1 [25,26]. Menorrhagia
is usually the commonest bleeding manifestation in

Parameter VWD Type | VWD Type I VWD Type llI Low VWF
n=11 n=11 n=13 n=15
Hemoglobin(g/dl) 11.77 £ 295 1101 +£1.74 885 + 3.06 1203 + 242
MCV(fl) 64.73 = 2361 66.55 £ 8.69 65.46 = 89 66.27 £ 2878
MCH(pg) 2045 £ 8.07 25.18 £ 1561 18.77 £5.13 2113 £ 971
Platelet Count(10°/L) 297.09 + 137.87 32336 £ 79.95 34231 £ 9745 25493 £ 8372
PT (Sec) 1041 = 0.35 1041 £ 069 1044 + 56 1045 £ 0.39
APTT (Sec) 2965 £ 204 28.05 £ 266 55.58 + 4.55 3231 £ 1174
Fibrinogen Level (g/dl) 2.89 £ 052 3.07 £ 043 262 =051 3.00 = 041
VWF: Ag (%) 3341 €711 77.10 £ 1845 459 + 335 3792 £ 499
RiCoF (%) 11876 = 16.84 27.20 £ 1058 798 £5.18 116.03 + 60.59
Factor VIl (%) 4709 + 1334 77.07 £ 1951 947 + 295 91.71 £ 3074
BT (Min) 273 £24 200 = 1.09 8.80 = 1.92 3.00 £ 1.85
RiCoF/VWF:Ag Ratio 207 £1.02 035 +0.14 0.28 = 0.69 313 £ 191
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affected female members of the kindred showing as a
valuable predictor of a bleeding disorder in women. The
frequency of VWD in women with menorrhagia ranges
from 5% to 20% in various studies [26-28]. Other com-
mon manifestations include mucocutaneous bleed, gum
bleed and epistaxis. In severe type 3 VWD patient’s pre-
senting features mimic haemophilia i.e., haematoma,
haematuria and excessive bleeding at the time of cir-
cumcision. We also had 15 patients with low VWF
levels (37.92 + 4.99) below the normal reference estab-
lished with different blood groups [29].

Inherited platelet functional disorders constitute a
large group of rare diseases, involving a wide range of
genetic defects that can lead to bleeding symptoms of
varying severity [30]. These disorders are relatively more
common in communities where consanguineous mar-
riages are more frequent like in the Middle East, India
and other developing countries [24,30,31]. This group
includes; Glanzmann’s thrombasthenia, defects of ADP
receptor, epinephrine receptor defect, collagen receptor
defect and unclassified [31]. In our study the majority of
platelet dysfunction disorders are diagnosed as epi-
nephrine receptor defect (15 cases), Glanzmann’s throm-
basthenia (10 cases), Bernard-Soulier syndrome (5 cases)
and the remaining include collagen receptor defect,
ADP receptor defect and unclassified type. GT is a rare
disorder caused by a defect in the glycoprotein IIb/IlIa
complex receptors. Its incidence has increased in geo-
graphic regions where consanguinity is common, like
India and Iran [30,32]. BSS, like GT, is characterized by
an autosomal recessive pattern of inheritance. It is
caused by the deficiency of one of the proteins of the
Gplb/IX/V complex, usually GpIb. Our findings show
that BSS is very rare as compare to other platelet func-
tional disorders. Recurrent epistaxis has been the main
symptom (61.4%) in patients of platelet dysfunction dis-
orders. Among the other common symptoms include
excessive bruising, gum bleeding, and prolonged menses.
However, in 46 patients we were unable to make diag-
nosis may be because screening tests for other coagula-
tion factor deficiencies that cause a bleeding disorder,
such as hypoprothrombinemia, deficiencies of factor V,
combined factor V and factor VIII, factor VII, factor X,
and factor XIII, inherited as autosomal recessive traits,
were not performed in this study. This necessitates
further studies in communities where consanguineous
marriages are common and development of expertise
with avaibility of specialized tests to classify these
disorders.

Thus literature search shows consanguineous marriage
is an important part of the cultural and social life of
Pakistan. However, the rate of consanguinity seems to
be decreasing in frequency among the younger genera-
tion particularly among urban educated people [3-5].
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The approaches recommended by the WHO to mini-
mize the negative effects of consanguinity on child
health should be followed; for example, the identifica-
tion of families with a high risk of a genetic disease and
the provision of prospective genetic counseling. Families
with segregating autosomal recessive conditions are
usually advised to limit further intermarriages among
high at-risk carriers in the family, if carrier testing is not
available.

Conclusion

Consanguineous marriages keep all the beneficial and
adversely affecting recessive genes within the family; in
homozygous states. These genes express themselves and
result in life threatening diseases. Awareness, education
& genetic counseling will be needed to prevent the
spread of such common occurrence of these rare disor-
ders in the community.
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