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A B S T R A C T

Background

Whether steroid contraceptives are appropriate for women with homozygous sickle cell (SS) disease remains unresolved. Historically,
women with sickle cell disease have experienced diJicult pregnancies, characterized by high rates of maternal mortality and morbidity
and poor infant outcomes. Unresolved questions about steroidal contraceptives in women with sickle cell disease include whether using
them may promote blood clots.

Objectives

To assess the safety of steroid hormones in this setting, we retrieved and analyzed all randomized controlled trials that examined steroid
hormones for contraception in women with SS disease.

Search methods

In October 2011, we searched the computerized databases CENTRAL, MEDLINE and POPLINE for randomized controlled trials of steroid
hormone use for contraception in women with SS disease. We added searches of ClinicalTrials.gov and ICTRP for recent trials. For the initial
review, we also searched EMBASE and examined the reference list of each trial as well as that of review articles.

Selection criteria

We included any randomized controlled trial in any language that compared steroid hormones for contraception with another
contraceptive or placebo. Frequency or intensity of sickle pain crises must have been reported as an outcome.

Data collection and analysis

We assessed for inclusion all titles and abstracts found. We evaluated the methodological quality of the trial found for potential biases by
qualitatively assessing the study design, randomization method, allocation concealment, blinding, premature discontinuation rates, and
loss to follow-up rates. We entered trial results in RevMan and reported Peto odds ratios with 95% confidence intervals for dichotomous
outcomes, such as occurrence of sickle pain crises.

Main results

Only one trial met the inclusion criteria. Twenty-five patients were randomized to three monthly depo-medroxyprogesterone acetate
(DMPA) or intramuscular saline placebo injections in a crossover design. A six-month washout period was implemented before the
crossover; however, pharmacological evidence indicates that levels of DMPA may be detected for more than 200 days aNer the injection.
During DMPA use, women were less likely to experience painful sickle episodes (OR 0.23; 95% CI 0.05 to 1.02). No trial involved estrogen
products. We did not find any new trials during the update.
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Authors' conclusions

The limited available data suggest that DMPA is a safe contraceptive option for women in SS disease. In addition to providing eJective
contraception, DMPA may reduce sickle pain crises.

P L A I N   L A N G U A G E   S U M M A R Y

Hormone contraceptives for women with sickle cell anemia

Whether women with sickle cell anemia should use hormonal birth control is unknown. Sickle cell anemia is a blood disease. This type of
anemia also causes bone pain known as sickle pain crises. A concern is that women with this disease using hormonal birth control may have
blood vessels blocked by blood clots or have more bone pain. Clinicians oNen do not prescribe these types of birth control due to these
concerns. However, many women with sickle cell anemia are sexually active, are able to get pregnant and are interested in contraception.

In October 2011, we did a computer search for studies of sickle cell anemia and birth control methods with hormones. We did not find
any new trials during the update. Previously, we found one trial of 25 women with sickle cell anemia. This study found that women were
less likely to have bone pain while using the injectable birth control known as Depo (a progestin contraceptive). There were no reported
serious side eJects of Depo.

Since only one study has been done using just a progestin, we have little information about the use of hormonal birth control by women
with sickle cell anemia. Depo appears to be a safe birth control option and may reduce the frequency of bone pain.
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B A C K G R O U N D

Whether steroid contraceptives are appropriate for women with
homozygous sickle cell (SS) disease remains unresolved. This issue
has special relevance in sub-Saharan Africa, where the prevalence
of the sickle gene is highest (Munker 2000) and where depo-
medroxyprogesterone acetate (DMPA) is an increasingly popular
contraceptive (Adetunji 2006).

SS disease is a hereditary disease caused by abnormal hemoglobin,
which distorts red blood cells into sickle shapes. The sickle red cells
can block small blood vessels, hindering the transport of oxygen
from the lungs to body tissues and triggering painful sickle crises.
SS disease is most common among individuals of African, Arab,
Indian and Mediterranean descent (Munker 2000). About 1 in 500
African Americans born in the United States has SS disease (NHLBI
2011). The average life expectancy of a woman with SS disease is 48
years, thus encompassing the reproductive years (Platt 1994).

Planning pregnancies is an important issue for women with SS
disease and other hemoglobinopathies. Historically, women with
SS disease have experienced diJicult pregnancies, characterized
by high rates of maternal mortality and morbidity and poor infant
outcomes (Serjeant 2004). Women with chronic diseases such
as SS disease may be less fertile than healthy women (Gray
1998). Nevertheless, a United Kingdom survey of women with SS
disease found that 64% had experienced an unintended pregnancy
(Howard 1993). Clearly, their need for contraception had not been
adequately met.

Provision of steroid hormonal contraception to women with SS
disease remains controversial, and the advice of package labeling
has been inconsistent (Freie 1983). The World Health Organization
classifies SS disease as category 2 for medical eligibility for use
of combined injectable contraceptives, low-dose combined oral
contraceptives and copper intrauterine devices (IUDs). Category
2 indicates that the advantages of using the method generally
outweigh the theoretical or proven risks, while category 1 indicates
that there are no restrictions on use of this method. Progestin-only
contraceptives and levonorgestrel IUDs are category 1 (WHO 2004).

The principal concern about steroidal contraceptives has been the
fear that their use might promote thromboembolism in women
with this hemoglobinopathy (Foster 1981; Freie 1983; Austin 2009).
However, no controlled study has assessed risk of thrombosis in
women with SS disease using oral contraceptives as compared to
other oral contraceptive users (Goldzieher 1995). Several studies
have shown no increase in pain crises or other complications
of SS disease among women with SS disease who used oral
contraceptives (Blumenstein 1980; Lutcher 1981; Lutcher 1986).

In contrast, DMPA could have non-contraceptive benefits for
women with SS disease (ACOG 2006). This progestin may stabilize
the red cell membranes, making cells less prone to sickling and the
resultant pain crises.

This review summarizes the randomized controlled trials that
compared steroid hormonal use to another contraceptive or
placebo in women with SS disease. The review focuses on the
frequency and intensity of sickle pain crises as outcomes.

O B J E C T I V E S

This review examined all known randomized controlled trials of
steroid hormones for contraception in women with SS disease.

M E T H O D S

Criteria for considering studies for this review

Types of studies

We considered randomized controlled trials in any language
that compared steroid hormones for contraception with another
contraceptive or placebo. Frequency or intensity of sickle pain
crises must have been reported as an outcome.

Types of participants

All women with SS disease included in eligible trials in any setting
were incorporated in this review.

Types of interventions

We included steroid hormones for the prevention of pregnancy.

Types of outcome measures

Each trial should have reported changes in the frequency or
intensity of sickle pain crises. Other health outcomes were sought
as well, including contraceptive eJicacy, thromboembolism,
death and other adverse events, and any other sickle-related
complications, such as acute chest syndrome and stroke.

Search methods for identification of studies

Electronic searches

In October 2011, we searched the computerized databases
Cochrane Central Register of Controlled Trials (CENTRAL),
MEDLINE, and POPLINE for randomized controlled trials of steroid
hormone use for contraception in women with sickle cell disease.
We also searched for recent trials via ClinicalTrials.gov and ICTRP.
The strategy is shown in Appendix 1. The previous search strategy
can be found in Appendix 2.

Searching other resources

For the initial review, we examined the reference list for each trial
found, as well as review articles and textbook chapters, to identify
additional trials. We wrote to the authors of each trial identified
to solicit other published or unpublished trials that we may have
missed.

Data collection and analysis

We assessed for inclusion all titles and abstracts found. Two
authors independently abstracted data from the studies identified
to improve accuracy. One author entered data into RevMan 4.2,
and a second author confirmed correct data entry. Peto odds
ratios with 95% confidence intervals were used for dichotomous
outcomes, such as occurrence of sickle pain crises. We evaluated
the methodological quality of the trial for potential biases by
qualitatively assessing the study design, randomization method,
allocation concealment, blinding and loss to follow-up rates.
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R E S U L T S

Description of studies

We identified four relevant published trials. Two trials were
excluded because the steroid hormones were not used for
contraceptive purposes and included men (Adadevoh 1973; Isaacs
1972) and one for non-random allocation (De Abood 1997). The
remaining randomized controlled trial examined the eJect of DMPA
in women with SS disease in a two-year controlled crossover trial
(De Ceulaer 1982).

Risk of bias in included studies

The De Ceulaer 1982 study was approved by the Institutional
Review Board of the University of the West Indies and by the
British Medical Research Council. This study had a crossover
design. Patients were randomized to DMPA or intramuscular saline
with a random numbers table with a block size of two. There
was no allocation concealment. Three injections of DMPA or
intramuscular saline placebo were administered at three-month
intervals. A six-month washout period was implemented before the
crossover (De Ceulaer 1982); however, pharmacological evidence
indicates that levels of DMPA may be detected for more than
200 days aNer an intramuscular 150 mg injection (Kirton 1974).
ANer the washout period, patients received three injections of the
alternative treatment at three-month intervals (De Ceulaer 1982).

Neither the laboratory staJ nor patients were aware of the type
of injection being received, though blinding was not possible
because of the markedly diJerent bleeding patterns the women
experienced with DMPA. All patients were using another method of
contraception, ranging from hysterectomy to barrier methods. One
patient was lost to follow up, and another was excluded aNer she
became pregnant despite a previous sterilization and subsequently
died.

E:ects of interventions

During DMPA use, women were less likely to report a painful sickle
episode (OR 0.23; 95% CI 0.05 to 1.02). In 14 of 23 women during
the DMPA phase, there were 29 recorded sickle episodes. In 20 of
the 23 women during the placebo phase, there were 58 episodes.
No diJerence emerged in the frequency of bone pain between the
DMPA and placebo phases for 6 of 23 patients. Thirteen patients had
more frequent crises during the placebo phase, as did four during
the DMPA phase. The proportions diJered significantly (P ≈ 0.05).
Patients were assigned an arbitrary severity score, with one being
the least severe. The mean score per episode was 2.0 in the DMPA
phase and 1.8 in the placebo phase. No other health outcomes,
such as thrombosis, were reported.

D I S C U S S I O N

A randomized controlled trial comparing DMPA to a placebo found
that DMPA had reduced the frequency and severity of sickle pain
crises. However, because of the short crossover period, the results
may be biased. If levels of DMPA persisted beyond the six-month
crossover period, the 10 women who were randomized first to
DMPA may have still have had lingering levels of the steroid
hormone during the placebo phase, thus potentially decreasing
sickle cell crises during the placebo phase and underestimating the
protective eJect of DMPA. Evidence suggests that measurable levels
of DMPA may remain beyond six months (Kirton 1974). Thus, the

true benefit of DMPA may be greater than that reported here. This
review is limited by the fact that only one RCT has tested the eJect
of hormonal contraception in women with SS disease.

However, observational studies provide supporting evidence for
the use of DMPA. In a non-randomized controlled trial, women
with a history of at least one painful sickling crisis per month were
assigned to either DMPA or oral contraceptives and compared to a
control group of women having had tubal sterilization operations.
Among users of DMPA, 70% reported no crises at one-year follow up,
while 56% of oral contraceptive users and 50% of sterilized women
were pain-free (De Abood 1997). In a study of 158 women using
various contraceptive methods, no women using DMPA complained
of increased sickle pain crises. Four of 67 women (6%) using
combined oral contraceptives reported increased sickle pain crises,
and two women (3%) experienced thrombosis while using oral
contraceptives (Howard 1993). Another study in Brazil found that
no women in a test group with nomegestrol acetate contraceptive
implants experienced a painful sickle crisis in the first six months
aNer receiving the implant, though some women experienced mild
crises aNer six months. In contrast, among women in the control
group (who had a history of more sickle pain crises at the start of
the study; 80% versus 65% in the test group), three women required
hospitalization for sickle pain crises (Nascimento 1998).

Recommendations for prescribing contraceptives to women in SS
disease have been inconsistent and ambiguous, as reflected by
contraceptive package labeling (Freie 1983). The World Health
Organization indicates that there should be no restrictions on the
use of progestin-only contraceptives and levonorgestrel IUDs for
women with SS disease. Moreover, the advantages are greater
than the risks for combined injectable contraceptives, low-dose
combined oral contraceptives and copper IUDS for this population
(WHO 2004). In contrast, a widely used obstetrics textbook only
recommends barrier methods and permanent sterilization for
women with SS disease and discourages prescription of combined
or low-dose oral contraceptives and IUDs (Cunningham 1997).
However, a systematic review examined studies of various designs
and concluded that progestin-only contraceptives were safe for
women with sickle cell anemia (Legardy 2006).

Historically, women with SS disease have not been prescribed
steroid contraceptives due to a perceived risk of thromboembolism
(Foster 1981; Freie 1983). No controlled study has assessed the
relationship between oral contraceptives and the likelihood of
thrombosis in women with SS disease compared to other oral
contraceptive users (Goldzieher 1995). There is a lack of evidence
suggesting that women with SS disease have increased risk of
thrombosis when using oral contraceptives (Blumenstein 1980;
Lutcher 1981; Lutcher 1986). Indeed, the pathophysiology of sickle
pain crises and that of venous thromboembolism are unrelated.

The provision of contraceptives to women with SS disease should
be evidence-based. The RCT summarized above suggests that
DMPA is an appropriate contraceptive option in women with SS
disease and may have additional health benefits.

A U T H O R S '   C O N C L U S I O N S

Implications for practice

The limited available data suggest that DMPA is a safe contraceptive
option for women in SS disease. There is not enough evidence to
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fully understand the relationship between DMPA and thrombotic
events. In addition to providing eJective contraception, DMPA
appears to reduce sickle pain crises. No evidence was related to oral
contraceptives.

Implications for research

While this study presents promising results, it is limited by the small
sample size and the crossover design with an inadequate washout

interval. Replication of this trial with a simple parallel design and
contemporary methods would be valuable. In addition, a simple
parallel trial comparing an oral contraceptive to a non-hormonal
contraceptive method would be useful.
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C H A R A C T E R I S T I C S   O F   S T U D I E S

Characteristics of included studies [ordered by study ID]

 

Methods Randomization with a random number tables with a block size of 2; no allocation concealment

Participants 25 women from an adult-sickle cell clinic (ages 20 to 41). Inclusion criteria: diagnosed with SS disease
and using a reliable, non-steroid contraceptive.

Interventions Women were randomized to depo-medroxyprogesterone acetate or an intramuscular saline placebo
injection. After three 3-month intervals of treatment, a 6-month washout period was implemented. Af-
ter the washout, patients received the alternative treatment at three 3-month intervals.

Outcomes Frequency and severity of bone pain.

Notes 2 participants were lost to follow up.

De Ceulaer 1982 

 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Adadevoh 1973 Hormonal steroids were not used for the prevention of pregnancy. A man was included.

De Abood 1997 Not a randomized controlled trial.

Isaacs 1972 Hormonal steroids were not used for the prevention of pregnancy. Men were included.

 

 

D A T A   A N D   A N A L Y S E S

 

Comparison 1.   Depo-medroxyprogesterone acetate 150 mg IM versus placebo injection

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Any pain episode during 30-week fol-
low up

1 46 Peto Odds Ratio (Peto, Fixed,
95% CI)

0.27 [0.07, 0.98]
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Analysis 1.1.   Comparison 1 Depo-medroxyprogesterone acetate 150 mg IM
versus placebo injection, Outcome 1 Any pain episode during 30-week follow up.

Study or subgroup Treatment Control Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

De Ceulaer 1982 14/23 20/23 100% 0.27[0.07,0.98]

   

Total (95% CI) 23 23 100% 0.27[0.07,0.98]

Total events: 14 (Treatment), 20 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.99(P=0.05)  

Favours treatment 100.1 50.2 20.5 1 Favours control

 

 

A P P E N D I C E S

Appendix 1. Search strategy in 2011

CENTRAL (2009 to 26 Oct 2011)

(contracept* AND (sickle cell OR anemia))

PubMed via MEDLINE (2009 to 26 Oct 2011)

(contraceptive agents, female) AND (anemia, sickle cell)

POPLINE (26 Oct 2011)

(((contracept* & (steroid*/hormone*) & (female/women)))/ contraceptives, female) & sickle cell

ClinicalTrials.gov (26 Oct 2011)

Condition: sickle cell OR anemia
Intervention: contraception OR contraceptive

ICTRP (26 Oct 2011)

Condition: sickle cell OR anemia
Intervention: contraception OR contraceptive

Appendix 2. Previous search strategy

Dates for the 2009 search are shown below. The same strategy was used in 2006 for the initial review.

CENTRAL (14 Aug 2009)

(contracept* AND (sickle cell OR anemia))

MEDLINE (05 Aug 2009)

(contraceptive agents, female) AND (anemia, sickle cell)

POPLINE (05 Aug 2009)

(((contracept* & (steroid*/hormone*) & (female/women)))/ contraceptives, female) & sickle cell

EMBASE (05 Aug 2009)

(sickle cell AND contracept?)

W H A T ' S   N E W
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Date Event Description

31 October 2011 New search has been performed Search updated; no new trials found. Added searches of Clinical-
Trials.gov and ICTRP.

 

H I S T O R Y

Protocol first published: Issue 3, 2006
Review first published: Issue 2, 2007

 

Date Event Description

18 August 2009 New search has been performed Searches updated; no new trials found.

15 April 2008 Amended Converted to new review format.

7 December 2006 New citation required and conclusions
have changed

Substantive amendment
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