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ABSTRACT We report a case of in vitro fertilization of a 36 year old female gravida 2, abortion 1, with five months of

amenorrhea, who came for a regular ANC registration and checkup. As per the history given by the patient, she
was a known case of Sickle cell anemia since 15 years of age on penicillin prophylaxis, she even received swine and influenza flu vac-
cines as recommended. Patient had a history of myomectomy 3 years back in view of posterior wall uterine fibroid. Besides all these
patient also had a negative history of in vitro fertilization with a donor egg last year which ended in a spontaneous abortion at three

months of gestation.

From our experience of managing one of the most interesting cases in view of precious pregnancy and multiple co-morbidities, we
concluded that appropriate monitoring and management of these patients is essential. As so many co-morbidities can rapidly turn
the most routine surgery into a deleterious situation. Surgeons and anaesthesiologists should co-ordinate and manage the patient as

per protocols and guidelines for the best of outcomes.

Case report

We report a case of in vitro fertilization of a 36 year old female
gravida 2, abortion 1, with five months of amenorrhea, who
came for a regular ANC registration and checkup. As per the his-
tory given by the patient, she was a known case of Sickle cell
anemia since 15 years of age on penicillin prophylaxis, she even
received swine and influenza flu vaccines as recommended.
Patient had a history of myomectomy 3 years back in view of
posterior wall uterine fibroid. Besides all these patient also had
a negative history of in vitro fertilization with a donor egg last
year which ended in a spontaneous abortion at three months
of gestation.

On examination the general condition of the patient was fair, she
was moderately built with pulse rate of 86 beats per minute and
blood pressure of 140/90 mm of Mercury. The patient had no
pallor but there was pedal edema of grade one present bilateral-
ly. Rest of the general and systemic examination does not show
any adverse effect. Patient was advised an anomaly scan, along
with complete blood count, blood group, random blood sugar,
liver function test, kidney function test, serology tests, coagu-
lation profile, iron studies, urine routine microscopy, 2D-Echo.
Other than all these, patient was advised for retinal screening
and physician reference in view of the co-morbidities. Patient
was advised folic acid, iron, calcium supplements and protein
powder. The anomaly scan and routine blood investigations
were normal along with the 2D-Echo.

On two occasions her blood pressure was above normal along
with the presence of proteinuria of one to two plus. Patient
was admitted and was advised tablet labetalol 100mg twice
daily, blood and urine investigations. Blood investigations
showed Hb-12.6 gm%, TLC-9000, Platelets - 2.5 lakhs, PCV - 32,
S. Creatinine 0.7, T. bil.- 0.9, D.bil.- 0.4, SGOT - 40, SGPT - 36,
PT- 13 sec., INR - 1.1. Blood group - B-positive, BT- 130", CT-
3’45”. Patient was discharged with a controlled blood pressure
of 130/80mm of Mercury on antihypertensive tablet Labetalol
100mg twice daily.

At 28 wks patient came for a routine check up, during which
she was advised repeat obstetric ultrasonography with Doppler
study. The USG report showed a single live intrauterine gesta-
tion of 27wks and 6 days with polyhydramnios (AFI-22.5) with a

normal Doppler study. Further patient was advised a fasting and
post prandial blood sugar, both of which came elevated. There-
fore, she was advised a glucose tolerance test (fasting-134 mg%
and after 2hrs.-206 mg%) and on the basis of the results she
was diagnosed with Gestational Diabetes Mellitus. Patient was
admitted and was started on Human Actrapid Insulin on sliding
scale, which was converted into inj. Mixtard on discharge.

As patient was a high risk with a precious pregnancy, in view of
IVF conception, Sickle cell anemia with GDM with preclampsia
and post-op c¢/o myomectomy, she was planned for an elective
caesarean section at 36 completed weeks. For which patient was
again admitted at 34 wks of gestation, and was given two doses
of inj. Betamethasone 12 mg 24 hrs apart for fetal lung matura-
tion. After a thorough pre-anaesthetic evaluvation patient was
planned for plain epidural anaesthesia in view of co-morbidi-
ties and precious pregnancy. Written informed valid consent
checked and confirmed. Electrocardiogram, pulse oximeter, and
non-invasive blood pressure monitors were attached. Patient
was given left lateral position. Two wide bore cannulas were
secured on bilateral upper limbs. Parts painted and draped for
epidural catheter placement at L.-L, level. 16G Tuchy’s needle
was inserted and epidural space was identified with the help
of loss of resistance technique at 4cm of needle depth. Catheter
was introduced and fixed at 9cm mark. Test dose was given with
3cc of Inj. Lox 2% + ADR to confirm the placement of catheter.
Patient was turned to supine position and epidural analgesia
was given with 10cc of 0.25% Inj. Bupivacaine plain block acted.

Pfannenstiel incision was taken. Abdomen opened in layers till
parietal peritoneum. Doyens retractor introduced. Uterovesical
fold identified and separeated and doyens retractor advanced.
Horizontal incision taken on the lower uterine segment and
extended bilaterally. Artificial rupture of membranes was done
and liquor was clear. Baby extracted with vertex presentation.
Baby cried immediately after birth. Cord clamped and cut, cord
blood samples taken. Uterine angles held with long alles for-
ceps. Lower segment was held by green armytage forceps. The
weight of the healthy newborn was 3.1 kg. After the delivery of
the baby, inj. Oxytocin 20 IU in 500ml of ringer lactate solution
was started. Placenta was removed manually by controlled cord
traction method. Uterus was sutured in continuous interlocking
manner, hemostasis was achieved. Abdomen closed in layers,
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sterile dressing and vaginal toiletting done which had no active
bleeding and showed no signs of post partum haemorrhage. It
was an uneventful caesarean section with no complications to
mother and baby. Patient was started on continuous Epidural
infusion with 0.125% of Inj. Bupivacaine plain at 5ml per hour
for post op analgesia. Infusion was stopped after 48 hours and
catheter was removed.

Patient was discharged on day five of surgery after check dress-
ing of wound which was healthy with advice of continuing iron
and calcium tablets and avoidance of heavy weight lifting. Pa-
tient was counselled regarding exclusive breast feeding for six
months and contraception. Patient was asked to follow up for
suture removal and then after one month for a routine checkup.
Patient was also adviced to keep physicians follow up in view of
her co-morbidities.

DISCUSSION

Considering the fact that our patient was a high risk and pre-
cious pregnancy, she needed special care, regular follow up and
the maximum understanding of her multiple co-morbidities.
Like Sickle Cell Disease (SCD) is a group of inherited single-gene
autosomal recessive disorders caused by the ‘sickle’ gene, which
affects haemoglobin structure.! SCD has its origins in sub-Saha-
ran Africa and the Middle East??, hence it is most prevalent in in-
dividuals of African descent as well as in the Caribbean, Middle
East, parts of India and the Mediterranean, and South and Cen-
tral America. The term SCD includes sickle cell anaemia (HbSS)
and the heterozygous conditions of haemoglobin S and other
clinically abnormal haemoglobins. These include combination
with haemoglobin C (giving HbSC), combination with beta tha-
lassaemia (giving HbSB thalassaemia) and combination with
haemoglobin D, E or O-Arab. All of these genotypes will give a
similar clinical phenotype of varying severity.?

The pathophysiology of SCD is a consequence of polymerisa-
tion of the abnormal haemoglobin in low-oxygen conditions,
which leads to the formation of rigid and fragile sickle-shaped
red cells. These cells are prone to increased breakdown, which
causes the haemolytic anaemia, and to vaso-occlusion in the
small blood vessels, which causes most of the other clinical
features, including acute painful crises. Other complications of
SCD include stroke, pulmonary hypertension, renal dysfunction,
retinal disease, leg ulcers, cholelithiasis and avascular necrosis
(which commonly affects the femoral head and may necessitate
hip replacement).*®

SCD is associated with both maternal and fetal complications
and is associated with an increased incidence of perinatal mor-
tality,5!! premature labour,®'? fetal growth restriction®!? and
acute painful crises during pregnancy.”-*!*!> Some studies also
describe an increase in spontaneous miscarriage,'? antenatal
hospitalisation,'* maternal mortality,'® delivery by caesarean
section,'*!¢ infection, thromboembolic events'” and antepartum
haemorrhage.!® An increased risk of pre-eclampsia and preg-
nancy-induced hypertension has been described in some stud-
ies®821316 hut not in others.”'%'2 SCD is a chronic, lifelong con-
dition and there are recommendations for clinical care which
apply to all patients, including women planning to become
pregnant.!® Women should be reviewed at least annually by a
specialist sickle service for the monitoring of chronic disease
complications and the imparting of information.!®

The assessment for chronic disease complications should in-
clude: screening for pulmonary hypertension with echocardiog-
raphy. The incidence of pulmonary hypertension is increased in
patients with SCD and is associated with increased mortality."
A tricuspid regurgitant jet velocity of more than 2.5 m/second
is associated with a high risk of pulmonary hypertension.?
Screening should be performed if this has not been carried out
in the last year.!® Blood pressure and urinalysis should be per-
formed to identify women with hypertension and/or proteinu-
ria. Renal and liver function tests should be performed annually
to identify sickle nephropathy and/or deranged hepatic func-
tion.'® Retinal screening is also very important, as proliferative
retinopathy is common in patients with SCD, especially patients

with HbSC, and can lead to loss of vision.?! General practitioners
have a key role to play in partner screening and genetic coun-
selling. Women should be encouraged to have the haemoglobi-
nopathy status of their partner tested. If a partner is a carrier of,
or affected by, a major haemoglobinopathy, the couple should
receive appropriate counselling regarding the risk of having af-
fected offspring.?? The methods and risks of prenatal diagnosis
and termination of pregnancy should be discussed with the cou-
ple.z

Patients with SCD are hyposplenic and are at risk of infection,
in particular from encapsulated bacteria such as Neisseria men-
ingitides, Streptococcus pneumonia and Haemophilus influenzae.
There is clear evidence that penicillin prophylaxis is of benefit
in with SCD.?* Folic acid is recommended in all pregnant women
to prevent neural tube defects.?> Hydroxycarbamide has been
demonstrated to decrease the incidence of acute painful crises
and ACS in individuals with severe clinical manifestations of
SCD.? Hydroxycarbamide is teratatogenic in animals and, con-
sequently, current UK advice is that women with SCD on hydrox-
ycarbamide should use effective contraception and stop taking
hydroxycarbamide 3 months before they conceive.?’?® Renal
dysfunction, proteinuria and microalbuminuria are common in
SCD. Angiotensin-converting enzyme inhibitors or angiotensin
receptor blockers are used routinely in patients with SCD with
significant proteinuria (protein-creatinine ratio of more than
50 mg/mmol), since there is evidence that these agents reduce
proteinuria and microalbuminuria.?>*° These drugs are not safe
in pregnancy and should be stopped in women who are trying
to conceive.

While older studies demonstrated iron deficiency to be com-
mon in SCD, a more recent study examining a small number of
pregnant women with SCD showed no evidence of iron defi-
ciency, and some of these women were iron overloaded.?**?Iron
status should be assessed and iron supplementation should be
recommended only if there is evidence of iron deficiency. Wom-
en who are at increased risk of pre-eclampsia are advised to
take low-dose aspirin 75 mg from 12 weeks of gestation, unless
they have aspirin sensitivity. While there is no specific evidence
that aspirin decreases the risk of pre-eclampsia in women with
SCD, such women are probably at increased risk of developing
preeclampsia.?*3* There is some evidence that the incidence of
venous thromboembolism is increased among pregnant women
with SCD. Thromboprophylaxis advice should be based on the
RCOG Green-top Guideline for women with additional risk fac-
tors.* The use of graduated compression stockings of appropri-
ate strength is recommended in pregnancy for women consid-
ered to be at risk of venous thromboembolism, as discussed in
the RCOG Green-top Guideline on thromboprophylaxis.3

Women with SCD probably have an increased risk of pregnancy-
induced hypertension;5#°131¢ therefore, blood pressure and the
presence of proteinuria should be assessed at each visit. Women
with pre-existing proteinuria or known renal impairment will
require more frequent monitoring. Women with SCD often have
a low blood pressure, so an upward trend in blood pressure,
even if modest, should be monitored carefully. Studies have also
demonstrated an increase in the incidence of urinary tract in-
fection and asymptomatic bacteriuria,'® so urinalysis should be
performed at each antenatal visit and midstream urine should
be sent for culture and sensitivity monthly.

A number of studies suggest that women with SCD are at risk
of fetal growth restriction'''¢ as well as pre-eclampsia. Serial
growth scans allow early detection of fetal growth restriction
and hence aid appropriate timing of delivery to reduce perinatal
mortality and morbidity.3®

Early studies recommended prophylactic transfusion during
pregnancy as there was a decrease in maternal morbidity and
perinatal mortality among transfused women compared with
historical controls.?’-*° There are appreciable risks associated
with transfusion in this heavily transfused patient cohort, in-
cluding alloimmunisation,'**’ delayed transfusion reactions,*
transmission of infection and iron overload. A systematic re-
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view*! indicated that there is insufficient evidence to draw con-
clusions about the role of transfusion in pregnancy.

Regarding post-op case of myomectomy, study was done to ana-
lyze effect of abdominal myomectomy on subsequent fertility.
Fertility reduced by greater number and deeper localization of
myomas. Coexistence of pelvic infection and adhesiolysis re-
duced pregnancy rate. Growth of myomas is also regulated by
progesterone and a number of local growth factors, and the ge-
netic basis of myoma growth may be primarily related to these
facors and their receptors.*? Fibroids interfere with sperm
transport, implantation on the tubal lamina, distort the course
of the fallopian tube and compress the cervical canal thus inter-
fering with sperm capture, disruption or distortion of endome-
trial cavity and implantation due to venous ectasia over a sub-
mucosal myoma, endometrial inflammation abnormalities of
blood supply to the endometrium, atrophy and ulceration may
occur thereby preventing implantation.****5> Some later stud-
ies report on myomectomy as the treatment of infertility with
pregnany rates ranging between 50% and 65%***>#¢. There are
many factors that contribute to the state of infertility and myo-
mas are rarely implicated as the sole cause.*6484950

Other than multiple co-morbidities our patient has undergone
IVF second time which made us to really treat it as a case of her
own kind.

Assisted reproductive technology is commonly defined as any
procedure that involves handling eggs, sperm, or both outside the
human body (in vitro). ART includes in vitro fertilization, with or
without intracytoplasmic sperm injection, with fresh or frozen
embryos (by cryopreservation or by vitrification and thawed em-
bryo transfer) and IVF with donor oocytes, gamete intrafallopian
transfer, zygote intrafallopian transfer, and assisted zona hatch-
ing. ART has expanded to include not only in vitro procedures,
but also intrauterine insemination and OS with gonadotropin
or ovarian stimulating medications®! ART accounts for 1.7% to
4% of pregnancies® and has traditionally been used to address
primary or secondary infertility.>® The ethical and philosophical
issues involved in AHR are complex and are handled differently
in different countries, resulting in varying levels of regulation
of these services.>*5® Infertility, generally considered to be the
inability to conceive after one year of attempting pregnancy,®
has been identified as a significant independent predictor of
adverse obstetrical and perinatal outcomes.®®*%¢? Unadjusted
analyses suggest a 2-fold increased risk of preeclampsia, placen-
tal abruption, Caesarean section, and vacuum extraction, and a
5-fold increased risk of placenta previa in spontaneous single-
ton pregnancies in women with a history of infertility compared
with women in the general population.®® Maternal factors related
to an increased risk of infertility also have an independently as-
sociated risk of adverse obstetrical outcomes. Advancing mater-
nal age is associated with both declining fertility and multiple
adverse outcomes of ongoing pregnancy, as noted recently in an
SOGC committee opinion on delayed childbearing.®* Research
shows obesity impairs fertility,*>%® although whether this effect
is primarily ovarian or endometrial is controversial.®”-** Along
with multiple pregnancy, preterm birth and LBW are the most
commonly examined measures of adverse perinatal outcome in
singleton pregnancies conceived after AHR.”%* There has been
some question of whether AHR leads to placental abnormalities
as a mediating factor for some adverse outcomes, such as LBW,
preeclampsia, abnormal implantation, placenta accreta, antepar-
tum hemorrhage, and postpartum hemorrhage. Possible early
placental abnormalities are consistent with the finding of altered
levels of maternal serum marker levels for Down syndrome and
open neural tube defects in the first and second trimester. Sev-
eral studies report an increased risk of preeclampsia with AHR.”®
Small studies have linked donor oocytes with an increased risk of
preeclampsia over autologous oocytes.”?’* Other placental com-
plications reported to occur with increased frequency with ART
include placenta previa, placental abruption, and antepartum and
postpartum hemorrhage.”

Regarding the Gestational diabetes, which is defined as “carbo-
hydrate intolerance of variable severity with onset or first rec-

ognition during pregnancy”’® and its screening for gestational
diabetes with a glucose challenge test has been proposed’’;
over the past 20 years its use has become relatively routine’.
A number of risk factors have been associated with a greater
likelihood of developing gestational diabetes. By and large
these are the same factors that predict overt diabetes, and they
include advanced maternal age, a family history of diabetes in
a first-degree relative, obesity, and glycosuria. The taking of a
history can be considered to be a “screening test”’®’® Because
the prevalence of gestational diabetes, like that of NIDDM, in-
creases with advancing maternal age, using specific maternal
age thresholds at which to pursue universal glucose challenge
screening has been advocated by some®. The 50-g, 1-hour
oral glucose challenge proposed by O’Sullivan has been recom-
mended by both the ADA’® and the ACOG®, although the latter
group recommends this test only for gravidas age® 30 years and
younger women if risk factors are present.

Now, considering precious pregnancy and so many co-morbidi-
ties, anesthetic considerations require a thorough understand-
ing of the implications involved in this already compromised
patient. Preoperatively, inhaled oxygen therapy of at least 30%
is of good therapeutic measure but not required unless the
patient’s condition so dictates. Preoxygenation prior to induc-
tion is essential. Preoperative medications should not depress
respiratory function in order to avoid respiratory acidosis. In-
travenous fluids should be warmed and given in amounts that
assure adequate hydration, prevent erythrocyte sludging, and
promote good urinary flow. The anesthetist should ensure that
the patient is hydrated while at the same time should avoid fluid
overload, as most of these patients will have some aspect of car-
diac involvement. These patients must be kept warm in order to
prevent a crisis. Use of warm blankets preoperatively and intra-
operatively, warming the surgical suite, warming of intravenous
fluids and preventing unnecessary exposure of the patient in-
traoperatively are essential. Aseptic technique is required at all
times because these patients have an increased risk of infection.
They are especially vulnerable to pulmonary infections. Rou-
tine monitoring equipment should include an oxygen analyzer,
temperature probe, and an electrocardiogram®. Intraopera-
tively, conditions which promote sickling of erythrocytes must
be avoided. For this reason, a local anesthetic with intravenous
sedation is the technique of choice. Regional anesthesia is the
second choice but it has been shown that regional blocks, in-
cluding axillary, epidural, or subarachnoid, produce compensa-
tory vasoconstriction and a decreased Pa0,, in the nonblocked
areas, creating a milieu for infarction in these areas.®* Sponta-
neous respirations are maintained with these techniques, and
the stresses of general anesthesia are not induced. If a general
anesthetic is mandated, an inhalation agent with high oxygen
flows is utilized. A very low flow of nitrous oxide may be used.
Muscle relaxants must be used with caution and prolonged im-
mobilization should be avoided. The use of succinylcholine is
modified by the occasional occurrence of decreased serum cho-
linesterase activity in these patients.®* Treatment of a crisis with
magnesium sulfate will potentiate muscle relaxants, and the
use of a peripheral nerve stimulator is prudent in all patients.
Adequate alveolar ventilation and normal cardiac output must
be maintained to avoid ventilation- perfusion ratio alterations.
Positional changes and the use of tourniquets are undesirable/
contraindicated because of the likelihood of intravascular sta-
sis. Movement of the patient’s extremities, if possible, in long
procedures is also recommended to relieve stasis. Deliberate
hypotension is one technique that should be avoided at all costs
because this promotes sludging and pooling of erythrocytes in
the extremities. There is some evidence that general anesthe-
sia may actually decrease the number of circulating sickle cells
during and immediately following the anesthetic.?>%¢ Postopera-
tively the patient should be kept warm. Inhaled oxygen therapy
is recommended for transport of the patient to the recovery
room. In the postoperative area, oxygen should be administered
through an aerosol mask at an FIO2 of 35%. Early mobilization
is essential for the patient. Once recovery from anesthesia is
complete, oxygen should be administered only intermittently, or
as needed, rather than continuously. Two of three patients given
oxygen at 5 L/minute over 5 days were reported to have devel-
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oped painful episodes following discontinuation of oxygen.?’

Conclusion:

From our experience of managing one of the most interesting
cases in view of precious pregnancy and multiple co-morbid-
ities, we concluded that appropriate monitoring and manage-
ment of these patients is essential. As so many co-morbidities
can rapidly turn the most routine surgery into a deleterious
situation. Surgeons and anaesthesiologists should co-ordinate
and manage the patient as per protocols and guidelines for the
best of outcomes.

1. Pauling L, Itano HA, Singer SJ, Wells IC. Sickle cell anaemia a molecular disease. Science 1949;110:543-8. | 2. Stuart MJ, Nagel RL. Sickle cell
disease. Lancet 2004;364:1343-60. | 3. Weatherall D, Akinyanju O, Fucharoen S, Olivieri N, Musgrove P. Inherited disorders of haemoglobin. In:
Jamison DT, Breman ]G, Measham AR, Alleye G, Claeson M, Evans DB, et al,, editors. Disease Control Priorities in Developing Countries. Second edition. Washington, DC: The World
Bank and New York, HY: Oxford University Press; 2006. p. 663-80. | 4. Telfer P, Coen P, Chakravorty S, Wilkey O, Evans J, Newell H, et al. Clinical outcomes in children with sickle cell
disease living in England: a neonatal cohort in East London. Haematologica 2007;92:905-12. | 5. Wierenga K], Hambleton IR, Lewis NA. Survival estimates for patients with ho-
mozygous sickle-cell disease in Jamaica: a clinic based population study. Lancet 2001;357:680-3. | 6. Tuck SM, Studd JW, White JM. Pregnancy in sickle cell disease in the UK. Br ]
Obstet Gynaecol 1983;90:112-7. | 7. Rajab KE, Issa AA, Mohammed AM, Ajami AA. Sickle cell disease and pregnancy in Bahrain. Int ] Gynaecol Obstet 2006;93:171-5. | 8. Smith JA,
Espeland M, Bellevue R, Bonds D, Brown AK, Koshy M. Pregnancy in sickle cell disease: experience of the Cooperative Study of Sickle Cell Disease. Obstet Gynecol 1996;87:199-204.
| 9. Al Jama FE, Gasem T, Burshaid S, Rahman J, Al Suleiman SA, Rahman MS. Pregnancy outcome in patients with homozygous sickle cell disease in a university hospital, Eastern
Saudi Arabia. Arch Gynecol Obstet 2009;280:793-7. | 10. Afolabi BB, Iwuala NC, Iwuala IC, Ogedengbe OK. Morbidity and mortality in sickle cell pregnancies in Lago, Nigeria: a case
control study. ] Obstet Gynaecol 2009;29:104-6. | 11. Sun PM, Wilburn W, Raynor BD, Jamieson D. Sickle cell disease in pregnancy: twenty years of experience at Grady Memorial
Hospital, Atlanta, Georgia. Am ] Obstet Gynecol 2001;184:1127-30. | 12. Serjeant GR, Loy LL, Crowther M, Hambleton IR, Thame M. Outcome of pregnancy in homozygous sickle
cell disease. Obstet Gynecol 2004;103:1278-85. | 13. Chakravarty EF, Khanna D, Chung L. Pregnancy outcomes in systemic sclerosis, primary pulmonary hypertension, and sickle
cell disease. Obstet Gynecol 2008;111:927-34. | 14. Powars DR, Sandhu M, Niland-Weiss J, Johnson C, Bruce S, Manning PR. Pregnancy in sickle cell disease. Obstet Gynecol
1986;67:217-28. | 15. Howard R], Tuck SM, Pearson TC. Pregnancy in sickle cell disease in the UK: results of a multicentre survey of the effect of prophylactic blood transfusion on
maternal and fetal outcome. Br ] Obstet Gynaecol 1995;102;947-51. | 16. Villers MS, Jamison MG, De Castro LM, James AH. Morbidity associated with sickle cell disease in preg-
nancy. Am ] Obstet Gynecol 2008;199:125.e1-5. | 17. el-Shafei AM, Sandhu AK, Dhaliwal JK. Maternal mortality in Bahrain with special reference to sickle cell disease. Aust N Z |
Obstet Gynaecol 1988;28:41-4. | 18. Sickle Cell Society. Standards for the Clinical Care of Adults with Sickle Cell Disease in the UK. London: Sickle Cell Society; 2008. | 19. Ataga KI,
Moore CG, Jones S, Olajide O, Strayhorn D, Hinderliter A, et al. Pulmonary hypertension in patients with sickle cell disease: a longitudinal study. Br ] Haematol 2006;134:109-15. |
20. Gladwin MT, Sachdev V, Jison ML, Shizukuda Y, Plehn JE Minter K, et al. Pulmonary hypertension as a risk factor for death in patients with sickle cell disease. N Engl ] Med
2004;350:886-95. | 21. Clarkson JG. The ocular manifestations of sickle-cell disease: a prevalence and natural history study. Trans Am Ophthalmol Soc 1992;90:481-504. | 22. NHS
Sickle Cell & Thalassaemia Screening Programme [http://sct.screening.nhs.uk/]. | 23. Royal College of Obstetricians and Gynaecologists. Amniocentesis and chorionic villus sam-
pling. Green-top Guideline No. 8. London: RCOG; 2010 [http://www.rcog.org.uk/womens-health/clinical-guidance/ amniocentesis-and-chorionic-villus-sampling-green-top-8] |
24. Gaston MH, Verter JI, Woods G, Pegelow C, Kelleher ], Presbury G, et al. Prophylaxis with oral penicillin in children with sickle cell anaemia. A randomized trial. N Engl ] Med
1986;314:1593-9. | 25. Prevention of neural tube defects: results of the Medical Research Council Vitamin Study. MRC Vitamin Study Research Group. Lancet 1991;338:131-7. | 26.
Charache S, Terrin ML, Moore RD, Dover GJ, Barton FB, Eckert SV, et al. Effect of hydroxyurea on the frequency of painful crisis in sickle cell anemia. Investigators of the Multicenter
Study of Hydroxyurea in Sickle Cell Anemia. N Engl ] Med 1995;332:1317-22. | 27. Diav-Citrin O, Hunnisett L, Sher GD, Koren G. Hydroxyurea use during pregnancy: a case report
in sickle cell disease and review of the literature. Am ] Hematol 1999;60:148-50. | 28. Byrd DC, Pitts SR, Alexander CK. Hydroxyurea in two pregnant women with sickle cell anemia.
Pharmacotherapy 1999;19:1459-62. | 29. Foucan L, Bourhis V, Bangou J, Mérault L, Etienne-Julan M, Salmi RL. A randomized trial of captopril for microalbuminuria in normoten-
sive adults with sickle cell anemia. Am ] Med 1998;104:339-42. | 30. McKie KT, Hanevold CD, Hernandez C, Waller JL, Ortiz L, McKie KM. Prevalence, prevention, and treatment of
microalbuminuria and proteinuria in children with sickle cell disease. ] Pediatr Hematol Oncol 2007;29:140-4. | 31. Aken’Ova YA, Adeyefa I, Okunade M. Ferritin and serum iron
levels in adult patients with sickle cell anaemia at Ibadun, Nigeria. Afr ] Med Med Sci 1997;26:39-41. | 32. Akinyanju 00, Nnatu SNN, Ogedengbe OK. Antenatal iron supplementation
in sickle cell disease. Int ] Gynaecol Obstet 1987;25:433-6. | 33. Duley L, Henderson-Smart DJ, Meher S, King JF. Antiplatelet agents for preventing pre-eclampsia and its complica-
tions. Cochrane Database Syst Rev 2007;(2):CD004659. | 34. National Institute for Health and Clinical Excellence. Hypertension in pregnancy. The management of hypertensive
disorders during pregnancy. NICE clinical guideline 107. London: NICE; 2010 [http://guidance.nice.org.uk/CG107]. | 35. Royal College of Obstetricians and Gynaecologists. Reduc-
ing the risk of thrombosis and embolism during pregnancy and the puerperium. Green-top Guideline No. 37a. London: RCOG; 2009 [http://www.rcog.org.uk/womens-health/
clinicalguidance/reducing-risk-of-thrombosis greentop37a). | 36. Royal College of Obstetricians and Gynaecologists. The investigation and management of the small-for-gestation-
alage fetus. Green-top Guideline No. 31. London: RCOG; 2002 [http://www.rcog.org.uk/womens-health/investigation-andmanagement- small-gestational-age-fetus-green-
top-31]. | 37. Cunningham FG, Pritchard JA, Mason R, Chase G. Prophylactic transfusions of normal red blood cells during pregnancies complicated by sickle cell hemoglobinopa-
thies. Am ] Obstet Gynecol 1979;135:994-1003. | 38. Cunningham FG, Pritchard JA, Mason R. Pregnancy and sickle cell hemoglobinopathies: results with and without prophylactic
transfusions. Obstet Gynecol 1983;62:419-24. | 39. Morrison JC, Schneider JM, Whybrew WD, Bucovaz ET, Menzel DM. Prophylactic transfusions in pregnant patients with sickle
hemoglobinopathies: benefit versus risk. Obstet Gynecol 1980;56:274-80. | 40. Tuck SM, James CE, Brewster EM, Pearson TC, Studd JW. Prophylactic blood transfusion in maternal
sickle cell syndromes. Br ] Obstet Gynaecol 1987;94:121-5. | 41. Mahomed K. Prophylactic versus selective blood transfusion for sickle cell anaemia during pregnancy. Cochrane
Database Syst Rev 2006;(3):CD000040. [Currently under review] | 42. TOMMOLA P, PEKONEN E, RUTANEN M. Binding of epidermal growth factor and insulin-like growth factor I
in human myometrium and leiomyoma. Obstet Gynecol 1989;74:658-62-7. | 43. BUTTRAM VC, REITER RC. Uterine leiomyomata:etiology, symptomatology and management.
Fertile Steril 1981;36:433-7. | 44. American Society for Reproductive Medicine. Myomas and reproductive function. Fertil Steril 2008;90:5125-30. | 45. VOLLENHOVEN BJ, LAW-
RENCE AS, HEADLY DL. Uterine fibroids:a clinical review Br ] Obstet Gynaecol 1990; 97:285-98. | 46. BERKELY AS, DECHERNEY AH, POLAN ML. Abdominal myomectomy and
subsequent fertility. Sur Gynecol Obstet 1983;156:319-24. | 47. GRACIA CR, TUROCK RW. Submucosal leiomyomas and infertility. Fertil Steril 1984;42:16-20. | 48. SMITH DC, UHLIR
JK. Myomectomy as a reproductive procedure. Am ] Obstet Gynecol 1990;162:1476-82. | 49. EGWUATU VE. Fertility and fetal salvage among women with uterine leiomyomas in a
Nigerian teaching hospital. Int ] Fertil 1989;34:341-6. | 50. LEV-TOAFF AS, KARASICK S, TOAFF ME. Hysterosalpingography before nad after myomectomy: clinical value and imag-
ing findings. Am ] Roentgenol 1993;160:803-7. | 51. Walker MEL. Measurement of assisted human reproduction outcomes in Canada. A discussion paper prepared for participants
of the 2010 Outcomes Roundtable. Available at: http://publications.gc.ca/collections/collection_2011/pac-ahrc/H1-9-27-2011-eng.pdf. Accessed on September 14, 2013. | 52.
Talaulikar VS, Arulkumaran S. Reproductive outcomes after assisted conception. Obstet Gynecol Surv 2012;67:566-83. | 53. Surrogacy in Canada online: information, referral and
support since 2001. Available at: http://www.surrogacy.ca. Accessed on April 15, 2012. | 54. Centers for Disease Control and Prevention. ART reports and resources. 2013. Avail-
able at: http://www.cdc.gov/art/ARTReports.htm. Accessed on February 25, 2013. | 55. Society for Assisted Reproductive Technology. IVF success rate reports. Available at: http://
www.sart.org. Accessed on February 25, 2013. | 56. New York State Department of Health Task Force on Life and Law. Executive summary of assisted reproductive technologies:
analysis and recommendations for public policy. 2011. Available at: http://www.health.ny.gov/regulations/task_force/reports_publications/execsum.htm. Accessed on February
25,2013. | 57. European Society of Human Reproduction and Embryology. Comparative analysis of medically assisted reproduction in the EU: regulation and technologies (SAN-
C€0/2008/C6/051). Final report. 2008. Available at: http://www.eshre.eu/Guidelines-and-Legal /Legislation-for- MAR-treatments.aspx. Accessed on September 14, 2013. |

48 IJSR - INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH




Research Paper _
p Volume: 3 | Issue: 7 | July 2014 « ISSN No 2277 - 8179
M 58. Australian Government National Health and Medical Research Council. Ethical guidelines on the use of assisted reproductive technology

in clinical practice and research (2007). 2007. Available at: http://www.nhmrc.gov.au/guidelines/publications/e78. Accessed on February 25,
2013.|59. Lobo R, Mishell DR, Davajan V. Mishell’s textbook of infertility, contraception, and reproductive endocrinology. Philadelphia: Mosby Elsevier; 1997. | 60. Joffe M, Li Z. Asso-
ciation of time to pregnancy and the outcome of pregnancy. Fertil Steril 1994;62:71-5. | 61. Sutcliffe AG, Ludwig M. Outcome of assisted reproduction. Lancet 2007;370:351-9. | 62.
Reddy UM, Wapner RJ, Rebar RW, Tasca R]. Infertility, assisted reproductive technology, and adverse pregnancy outcomes: executive summary of a National Institute of Child Health
and Human Development workshop. Obstet Gynecol 2007;109:967-77. | 63. Thomson F, Shanbhag S, Templeton A, Bhattacharya S. Obstetric outcome in women with subfertility.
BJOG 2005;112:632-7. | 64. Johnson JA, Tough S; SOGC Genetics Committee. Delayed child-bearing. Society of Obstetricians and Gynaecologist of Canada Committee Opinion, No.
271, January 2012. ] Obstet Gynaecol Can 2012;34:80-93. | 65. Maheshwari A, Stofberg L, Bhattacharya S. Effect of overweight and obesity on assisted reproductive technology—a
systematic review. Hum Reprod Update 2007;13:433-44. | 66. Bellver ], Ayllon Y, Ferrando M, Melo M, Goyri E, Pellicer A, etal. Female obesity impairs in vitro fertilization outcome
without affecting embryo quality. Fertil Steril 2010;93:447-54. | 67. Metwally M, Tuckerman EM, Laird SM, Ledger WL, Li TC. Impact of high body mass index on endometrial mor-
phology and function in the peri-implantation period in women with recurrent miscarriage. Reprod Biomed Online 2007;14:328-334. | 68. Metwally M, Cutting R, Tipton A, Skull
J, Ledger WL, Li TC. Effect of increased body mass index on oocyte and embryo quality in IVF patients. Reprod Biomed Online 2007;15(5):532-5. | 69. Gibbons WE, Cedars M, Ness
RB. Toward understanding obstetrical outcome in advanced assisted reproduction: varying sperm, oocyte, and uterine source and diagnosis. Fertil Steril 2011;95:1645-9 e1641. |
70. Branum AM, Schoendorf KC. Changing patterns of low birthweight and preterm birth in the United States, 1981-98. Paediatr Perinat Epidemiol 2002;16:8-15. | 71. Welmerink
DB, Voigt LE Daling JR, Mueller BA. Infertility treatment use in relation to selected adverse birth outcomes. Fertil Steril 2010;94:2580-6. | 72. Klatsky PC, Delaney SS, Caughey AB,
Tran ND, Schattman GL, Rosenwaks Z. The role of embryonic origin in preeclampsia: a comparison of autologous in vitro fertilization and ovum donor pregnancies. Obstet Gynecol
2010;116:1387-92. | 73. Calhoun KC, Barnhart KT, Elovitz MA, Srinivas SK. Evaluating the association between assisted conception and the severity of preeclampsia. ISRN Obstet
Gynecol 2011;2011:928592. doi: 10.5402/2011/928592. | 74. Wiggins DA, Main E. Outcomes of pregnancies achieved by donor egg in vitro fertilization—a comparison with
standard in vitro fertilization pregnancies. Am ] Obstet Gynecol 2005;192:2002-6. | 75. Esh-Broder E, Ariel I, Abas-Bashir N, Bdolah Y, Celnikier DH. Placenta accreta is associated
with IVF pregnancies: a retrospective chart review. BJOG 2011;118:1084-9. | 76. American Diabetes Association: Position statement—gestational diabetes. Diabetes Care 9:430-
31,1986 | 77. 0'Sullivan JB, Mahan CM, Charles D, Dandrow R: Screening criteria for high-risk gestational diabetic patients. Am ] Obstet Gynecol 116:895-900, 1973 | 78. Sacks DA,
Abu-Fadil S, Karten GJ, Forsythe AB, Hackett JR: Screening for gestational diabetes with the one-hour 50 glucose test. Obstet Gynecol 70:89-93, 1987 | 79. Dacus JV, Muram D, Moore
WH Jr, Phipps P: Prenatal glucose screening. ] Reprod Med 36:279-82, 1991 | 80. American College of Obstetricians and Gynecologists: Management of diabetes mellitus during
pregnancy. ACOG Technical Bulletin #92. Washington, DC: ACOG, 1986 | 81. 0’Sullivan JB, Mahan CM: Criteria for the oral glucose tolerance test in pregnancy. Diabetes 13:278-85,
1964 | 82. Homi . 1981. Towards safer anesthesia in sickle cell states: Transcutaneous oxygen measurements? Anesthesia, Vol. 36, pp. 225-226. | 83. Bridenhaugh P, Moore D,
Bridenbaugh L. 1972. Alterations in capillary and venous blood gases after regional block anesthesia. Anesthesia and Analgesia, Vol. 51, pp. 280-286. | 84. Hilkovitz G, Jacobson G.
1961. Hepatic dysfunction and abnormalities of serum proteins and serum enzymes in sickle cell anemia. Journal of Laboratory and Clinical Medicine, Vol. | 57, pp. 856-867. | 85.
Maduska A, Guinee W, Heaton J, et al. 1975. Sickling dynamics of red blood cells and other physiologic studies during anesthesia. Anesthesia and Analgesia, Vol. 54, pp. 361-365. |
86. Homi J, Serjeant G. 1980. General anesthesia in sickle cell disease. Pediatrics, Vol. 65 p. 86. | 87. Embury S, et al. 1984. Effects of oxygen inhalation on endogenous erythropoietin
kinetics, erythropoiesis, and properties of blood cells in sickle cell anemia. New England Journal of Medicine, Vol. 311, pp. 291-295. |

IJSR - INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH 49




