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Influence of Pregnancy on Bone Mass in Sickle Cell Anemia

L’influence de Grossesse sur la Masse d’Os dans I’Anémie de Cellule de Faucille

H.AL-Turki

ABSTRACT

BACKGROUND: Sickle cell disease (SCD) causes osteopenia
and osteoporosis, This osteopenia may be further influenced
by pregnancy.

OBJECTIVE: To find out the effect of pregnancy on bone skel-
eton density in patients with SCD.

METHODS: Consecutive adult female SCA patients who were
treated at the out-patients clinics of King Fahd University
Hospital Al-Khobar, Saudi Arabia, between January and July
2007, were the cases of study. Patient’s age, number of
pregnancies and duration after pregnancy were documented.
Weight and height were recorded to calculate body mass index
(BMI). Blood was collected for haematology and biochemistry
purposes. Bone mineral density (BMD) measurement was done
using dual energy X-ray absorbtiometry (DEXA) at upper femur
and lumbar spine.

RESULTS: Thirty-eight patients were evaluated. There were
20(52.6%) patients who were delivered in (Group A) and
18(47.4%) who were nulliparous in Group B. The average age
in group A was 27.55 + 4.9 years while group B was 26.30+2.1
years. Thirteen (65%) of the patients in group A were
osteoporotic when compared to five (27.7%) in group B
(p=0.01)., Osteopenic patients in group B were seven (38.9%)
versus four (20 %) in group A (p=0.2). Osteoporosis in both
groups was highest at lumbar spine compared to the hip region
(P=0.001). BMD was lower in parous women when compared
to the nulliparous women. There was no significant difference
in haematological parameters which included the percentage
of sickle hemoglobin, hemoglobin level between normal,
osteopenic and osteoporotic patient.

CONCLUSION: This study shows that SCA female patients
suffer from low bone mass in young age. Pregnancy pre-
disposes the SCA patients to further osteopenia and
osteoporosis. WAJM 2009; 28(3): 169-172.

Keywords:  Pregnancy, Low Bone Mass, Osteoporosis,
Osteopenia, Sickle Cell Anemia.

RESUME

CONTEXTE: la cellule de Faucille (SCD) provoque(cause)
osteopenia et anémie osteoporosis qui est la grossesse
influencée de plus.

OBJECTIF: découvrir Ieffet de grossesse sur la squelette
d’os dans les patients avec.

METHODES: les patients SCA femelles adultes consécutifs
que l'on a traité aux cliniques de malades externes d’Hopital
de Roi Fahd University Al-Khobar, I’Arabie Saoudite, entre
le janvier et le juillet de 2007, étaient les cas d’étude. L’dge
de patient, le nombre de grossesses et de durée apres la
grossesse ont été documentés. Le poids et la hauteur ont été
enregistrés pour calculer 'index de masse de corps (BMI). Le
sang a été recueilli pour les buts de biochimie et haematology.
La densité de minéral d’os (BMD) la mesure a été faite en
utilisant des Rayons X d’énergie doubles absorbptiometry
(DEXA) au fémur supérieur et a la colonne vertébrale
lombaire.

RESULTATS: Trente-huit patients ont été évalués. Il y avait
20 patients (de 52.6 %) que ’on a livré dans (le Groupe A) et
18 (47.4 %) qui étaient nulliparous dans le Groupe B. L’dge
moyen dans le groupe A était 27.55 + 4.9 ans pendant que le
groupe B était 26.30+2.1 ans. Treize (65 %) des patients dans
le groupe A étaient osteoporotic quand comparé a cing (27.7
%) dans le groupe B (p=0.01)., les patients d’Osteopenic dans
le groupe B étaient sept (38.9 %) contre quatre (20 %) dans
le groupe (p=0.2). Osteoporosis dans les deux groupes était
le plus haut a la colonne vertébrale lombaire comparée a la
région de hanche (P = 0.001). BMD ¢était inférieur(plus bas)
dans les femmes parous quand comparé aux femmes
nulliparous. Il n’y avait aucune différence significative dans
les parametres haematological qui ont inclus le pourcentage
d’hémoglobine de faucille, niveau d’hémoglobine entre
normal, osteopenic et le patient osteoporotic.
CONCLUSION: Cette étude montre que les malades SCA
souffrent de la masse d’os basse dans le jeune dge. La grossesse
prédispose les patients SCA a plus loin osteopenia et
osteoporosis. WAJM 2009; 28(3): 169-172.

Mots clé: Grossesse, La Masse d’Os Basse, Osteoporosis,
Osteopenia, I’Anémie de Cellule de Faucille.
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INTRODUCTION

Sickle cell gene is prevalent in 26%
of the Saudi population, patients with
homozygous sickle cells (HbSS) suffer
the brunt of the chronic disease.'

The skeleton is the most common
site of infection due to marrow hyperplasia
which destroys the trabecullar pattern of
the bony architecture making liable for
osteopenia, osteopororsis with increased
incidence of fractures. Apart from other
complications which both gender
suffers,> it was reported that female SCA
patients suffer additional complications
due to their pregnancies. The disease
itself was shown to have an adverse effect
on the mother and child.® Even in patients
with normal hemoglobin,the effect of
pregnancy on the maternal bony skeleton
still evolves and many researchers have
reported conflicting results of the
immediate effect of pregnancy on bone
mass.” '

With the improved management of
sickle cell disease, patients are surviving
longer and many are consider bearing
children. A high prevalence of osteo-
porosis and osteopenia has been reported
in young male and female SCA
patients,'""* pregnancy may further add
to the bone loss resulting in increased
risk of morbidity. Review of the English
literature did not yield any reports of the
influence of pregnancy in SCA patients,
hence this study was undertaken to
assess the influence of pregnancy on
BMD in SCA patients.

SUBJECTS, MATERIALS, AND
METHODS

This study was conducted at King
Fahd University Hospital, Al-Khobar
between January and July 2007.
Consecutive female patients with SCA
who were seen in the obstetrics and
gynecology, hematology and orthopaedic
clinics were studied. Patients below the
age of twenty five years (as they did not
reach the peak bone mass) and those
who were diagnosed to have osteopenia
or osteoporosis undergoing treatment
was excluded from the study. After a
verbal consent, detailed history was
obtained to rule out any secondary cause
of osteoporosis. Patients demographic
data collected included age, number of
children, date of last delivery, history of
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blood transfusions, weight and height. A
complete blood picture, renal function
tests, liver function tests, calcium level,
phosphorus level, hemoglobin electro-
phoresis, thyroid stimulating hormone,
parathyroid hormone and estradiol
levels. BMD was measured at lumbar spine
at the upper femur using Dual Energy X-
ray Absorbtiometry (DEXA) scan,
Hologic Inc., Waltham, MA, USA. AT
Score of -2.6 SD lower was taken as
osteoporotic and those between < —1 to
—2.5 SD was taken as osteopenic for
analysis as defined by WHO criteria for
osteoporosis and osteopenia.'* The data
was entered in the data base and analyzed
using SPSS (Statistical Package for the
Social Test and Chi-square, as needed,
with statistical significance of p value of
<0.05 with confidence interval of 95%. The

study was approved by the Ethical
Research Committee of the College of
Medicine, King Faisal University.
Dammam, Saudi Arabia.

RESULTS

Thirty-eight patients were evaluated.
Group A had twenty patients who had
delivered and Group B had 18 nulli-
parous. The average age in group A was
27.55+ 4.9 years and group B 26.30 +2.1
years. Thirteen (65%) of patients in group
A were osteoporotic compared to five
(27.7%) in group B (p=0.01). In group B,
osteopenic patients were seven (38.9%)
while group A were four (20%) (p=0.2).
Osteoporosis in both groups was highest
at lumbar spine as compared to the hip
region (P= 0.001).

Table 2 shows the comparison

Table 1: Anthropometric and Biochemical Indices of Study Subjects

Variable Parous Nulliparous P Value
(GroupA) (Group B)

Number of Patients 20 18 NS
Age (years}2 29.55+49 262+2.1 NS
BMI Kg/M 19.87+4.91 182+28 NS
Hemoglobin “S” 90.2 + 3.83 89.8+3.73 NS
Hemoglobin Concentration (g/dl) 9.96+0.86 9.25+0.9 NS
Serum Calcium Level (mg/dl) 8.96 £0.67 8.47+0.36 NS
Phosphorus (mg/dl) 3.75+0.5 3.46+0.7 NS
Alkaline Phosphatase IU 95.11+£27.8 113.4+42.6 NS
Normal 3 6 0.1
Osteopenia 4 7 02
Osteoporosis 13 5 0.01

Table 2: Comparison of Bone Density of Parous and Nulliparous Patients

Variable Parous Nulliparous
(Group A) (Group B)
Number of patients 20 18
Age in years 29055 +49 262 +£2.1
BMI kg/M?2 19.87 £ 491 1827238
Hip BMD g/cm? 0.729 £ 0.07 0.797 £ 0.01
(0.434-1.1) (0.622-1.212)
Hip T-Score -2.03 + 0.5(-0.8-4.2)* 04 £ 0.04(-7-
-2.9)* Hip Z-Score -2+ 0.6 (0.2—- -
3.8)* -1.5 £ 0.3 (-0.5- -2.6)*  Spine BMD g/cm?
0.794 £+ 0.09 0.801 + 0.08
(0.56-1.11)* (0.771-.851)*
Spine T-Score 242 +£09 -2.1+0.7
(0.6-2.1) (1.5- -5.4)
Spine Z-Score -2.16 £ 0.9 -2.05 £0.7
(0.7- =5.1)* (0.5- =5.1)*

* Minimum to maximum values; average values given as Mean+SD.
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between group A and B for bone mineral
density, T score and Z score. BMD was
lower in parous women when compared
to nulliparous women.The BMI between
normal and osteoporotic patients did not
reach a statistical significance as there
were no differences in the BMI between
normal and osteopenic patients. There
were no significant differences in the
studied hematological parameters which
included the percentage of sickle
haemoglobin, the hemoglobin level
between normal, osteopenic and
osteoporotic patient.

DISCUSSION

Sickle cell anemia is an inherited
disorder that affects haemoglobin
synthesis producing abnormal shaped
red blood cells, which are easily
destroyed in the capillary circulation
leading to repeated blockage of the small
vessels. The bone problem is involved in
over 80% of patients with SCA, who suffer
from acute to chronic debilitating
conditions.>'>!8 Though, bone is so often
involved, it has been over looked
resulting to patient suffering from low
bone mass. This is supported by the
paucity of published data in the literature
low bone mass in sickle cell patients.

Bone remodeling during and after
pregnancy and its effects on bone mineral
density are still evolving, Reports have
shown a positive correlation between
parity and bone mineral density.!*>
Search of English language literature did
not reveal any report on the effect of
pregnancy on bone mass in SCA patients
although, a high prevalence of osteopenia
and osteoporosis up to 70-80% has been
reported.'"'>?3 Sarrai et al (2007)*
believed that malnutrition, delayed
growth and hormonal deficiencies could
be the reason for high prevalence of low
bone mass. Both groups of patients in
this study had similar results indicating
little or norole of the mentioned factors.
The correlation of BMI to BMD is well
known, and was significant in patients
who were nulliparous, while patients who
had borne children, the lower BMIto
lower BMD did not exist. This suggests
that in SCA patients high BMI may not
be associated with higher BMD.

The outcome of pregnancy in SCA
patients is marred with complications and
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adverse effects on the mother and the
baby. Serjeant et al (2004)° reported that
only 24% of pregnancies were uneventful
while, post pregnancy complications were
not evaluated. In normal pregnancy it has
been suggested that during the first
trimester there is loss of the trabecular
bone which is recover in the last
trimester.>*>> But, in our patients it,
appears that this normal process did not
Occur. The patients who become pregnant
continued to loose bone, increasing the
prevalence of osteoporosis.

There are convincing reports which
suggest that SCA patients suffer from low
bone mass which occurs secondarily due
to trabecular destruction. Fitzpatrick
(2002)*¢ discovered that between 30—40%
of patients with sickle cell disease has a
secondary cause which becomes an
important factor for secondary
osteoporosis. In female patients with SCA
who wish to become pregnant, special
attention should be given to prevent the
conversion of osteopenia to osteoporosis.
Necessary steps should to be taken to
reduce the incidence of osteopenia and
osteoporosis. SCA patients, now living
longer due to better health care and
improved management of the disease.
However,pregnant female may suffer the
risk of osteoporosis with increase
morbidity and high risk of fracture.

In conclusion, this study shows that
there is a high prevalence of osteopenia
and osteoporosis among young pre-
menopausal SCA patients. Nulliparous
patients were osteopenic, while, those
who had borne children were osteo-
porotic. To decrease the morbidity and
high risk of fractures, SCA patients of
child bearing age should be investigated
early, using the BMD measurements and
appropriate treatment instituted for
osteopenia and osteoporosis.
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