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Abstract

Background—Sickle cell disease is a genetic haemoglobin disorder, which can cause severe
pain, significant end-organ damage, pulmonary complications, and premature death. Sickle cell
disease is one of the most common severe monogenic disorders in the world, due to the inheritance
of two abnormal haemoglobin (beta globin) genes. The two most common chronic chest
complications due to sickle cell disease are pulmonary hypertension and chronic sickle lung
disease. These complications can lead to morbidity (such as reduced exercise tolerance) and
increased mortality.
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Objectives—We wanted to determine whether trials involving people with sickle cell disease
that compare regular long-term blood transfusion regimens with standard care, hydroxycarbamide
(hydroxyurea) any other drug treatment show differences in the following: mortality associated
with chronic chest complications; severity of established chronic chest complications;
development and progression of chronic chest complications; serious adverse events.

Search methods—We searched the Cochrane Cystic Fibrosis and Genetic Disorders Group’s
Haemoglobinopathies Trials Register. Date of the last search: 25 April 2016.

We also searched for randomised controlled trials in the Cochrane Central Register of Controlled
Trials (CENTRAL) ( The Cochrane Library, 1ssue 1, 26 January 2016), MEDLINE (from 1946),

Embase (from 1974), CINAHL (from 1937), the Transfusion Evidence Library (from 1950), and
ongoing trial databases to 26 January 2016.

Selection criteria—We included randomised controlled trials of people of any age with one of
four common sickle cell disease genotypes, i.e. Hb SS, SR?, SC, or SR* that compared regular red
blood cell transfusion regimens (either simple or exchange transfusions) to hydroxycarbamide, any
other drug treatment, or to standard care that were aimed at reducing the development or
progression of chronic chest complications (chronic sickle lung and pulmonary hypertension).

Data collection and analysis—We used the standard methodological procedures expected by
Cochrane.

Main results—No studies matching the selection criteria were found.

Authors’ conclusions—There is a need for randomised controlled trials looking at the role of
long-term transfusion therapy in pulmonary hypertension and chronic sickle lung disease. Due to
the chronic nature of the conditions, such trials should aim to use a combination of objective and
subjective measures to assess participants repeatedly before and after the intervention.

Medical Subject Headings (MeSH)

*Erythrocyte Transfusion; AcuteChest Syndrome [etiology; *therapy]; Anemia, SickleCell
[*complications]; Hypertension, Pulmonary [etiology; *therapy]

MeSH check words
Female; Humans; Male

Background

Description of the condition

Sickle cell disease (SCD) is a genetic haemoglobin disorder, which can cause severe pain,
significant end-organ damage, pulmonary complications, and premature death (Chakravorty
2015). It is one of the most common severe monogenic disorders in the world, due to the
inheritance of two abnormal haemoglobin (beta globin) genes (Rees 2010). Populations
originating from sub-Saharan Africa, Spanish-speaking regions in the Western Hemisphere
(South America, the Caribbean, and Central America), the Middle East, India and parts of
the Mediterranean are predominantly affected. Reductions in infant and child mortality and
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increasing migration from highly affected countries have made this a worldwide problem
(Piel 2012). Over 12,500 people in the United Kingdom and 100,000 in the United States of
America suffer from the disease (NICE 2010; Pleasants 2014). A recent study estimated that
approximately 305,800 babies were born with SCD in 2010, of which two thirds were born
in Africa, and this could increase by 25% to approximately 404,200 by 2050 (Piel 2012).

The term “sickle cell disease’ refers to all genotypes that cause the clinical syndrome. There
are three main types of SCD. Sickle cell anaemia is the most common form of the disease
(up to 70% of cases of SCD in people of African origin) and is due to the inheritance of two
beta globin S (/S) alleles (haemoglobin (Hb)SS). The second most common genotype (up to
30% of cases in people of African origin) is haemoglobin SC disease (HbSC disease) it is
due to the co-inheritance of the S and AC alleles and tends to be a more moderate form of
the disease. The third major type of SCD occurs when /S is inherited with a f-thalassaemia
allele, causing HbS/fthalassaemia (Rees 2010). People who have inherited a thalassaemia
null mutation (HbSR®) have a disease that is clinically indistinguishable from sickle cell
anaemia, whereas people with HbS/+ thalassaemia have a milder disorder. In developed
nations, people with SCD are expected to live into their 40’s, 50’s and beyond, whereas in
low-income countries including some African nations it is estimated that between 50% to
90% of children born with HbSS die before their fifth birthday (Gravitz 2014; Grosse 2011).

Key biochemical processes are understood to be red-cell dehydration and increased adhesion
of these erythrocytes to the endothelium (Hebbel 1997; Nagalla 2010). In SCD under
conditions of low oxygen levels, acidity and cellular dehydration, the HbS molecules
polymerise and begin to distort the red blood cells taking on the appearance of sickle-shaped
cells. The main determinant of disease severity is the rate and extent of this HbS
polymerisation (Rees 2010).

The two most common chronic chest complications due to SCD are pulmonary hypertension
and chronic sickle lung disease, though there is some overlap between the two conditions.
These complications can lead to morbidity (such as reduced exercise tolerance) and
increased mortality. Pulmonary complications leading to acute episodes of morbidity, such
as the acute chest syndrome and asthma, have not been considered as part of this review.
Blood transfusion as a potential treatment for acute chest syndrome has been considered in a
separate review (Alhashimi 2010).

In the past all chronic chest complications due to SCD were considered together (Powars
1988); however, in this review we will consider pulmonary hypertension and chronic sickle
lung disease separately.

Pulmonary hypertension is defined as having a resting mean pulmonary artery pressure of
equal to or greater than 25 mm Hg determined by right heart catheterisation (Expert Panel
Report 2014; Gordeuk 2016); it is thought to be multifactorial in origin and may involve
haemolysis, impaired nitric oxide bioavailability, chronic hypoxaemia, thromboembolism,
and parenchymal and vascular injury (Machado 2005; Vij 2010). Pulmonary hypertension is
a common finding and affects approximately 10% of adults with SCD (Gordeuk 2016).
Symptoms of pulmonary hypertension include shortness of breath during routine activities,
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fatigue, lethargy, chest pain, lower limb oedema. These symptoms need to be distinguished
from similar symptoms that occur as a manifestation of SCD (Expert Panel Report 2014).
People with SCD and pulmonary hypertension have an increased mortality rate compared to
people with SCD and no pulmonary hypertension, with studies citing three-year mortality
rates between 12% and 37% (Gordeuk 2016).

It is estimated that approximately 90% of adults with SCD have abnormal pulmonary
function, the most common abnormality is a mild restrictive defect (Klings 2006). Chronic
sickle lung disease is used to describe lung fibrosis which may develop as a result of
recurrent acute chest syndrome, but this is not always the case (Khoury 2011). Symptoms of
chronic sickle lung disease include: difficulty breathing; episodes of chest pain; and exercise
intolerance. Chronic lung disease is reported in approximately 5% of people with SCD. It
tends to occur in individuals at an average age of 25 to 33 years and consists of perfusion
and diffusion defects (defects in blood oxygenation), indicating that pulmonary fibrosis
(scarring of the lungs) as well as vascular occlusion (blockage of the blood vessel)
contribute to the disorder (Collins 1982; Powars 1988).

The diagnosis and assessment of chronic sickle lung disease include could include arterial
blood gas sampling, pulse oximetry, spirometry, transfer factor, and high resolution
computerized tomography (CT) lung scan. As with pulmonary hypertension it is also
possible to assess the exercise tolerance of the individual.

Description of the intervention

In general, therapeutic options for chronic SCD complications are limited and consist of
chronic red blood cell transfusions, hydroxycarbamide (hydroxyurea), and haematopoietic
stem cell transplantation.

Recently, the Walk-PHaSST study of sildenafil in people with sickle cell with tricuspid
regurgitant velocity (TRV) at least 2.5 m/s was stopped early because of an increased
incidence of painful crisis in the sildenafil arm (Gordeuk 2016; Machado 2009).

Red blood cell transfusions can be given to treat complications of SCD, e.g. acute chest
syndrome (this often involves a single transfusion episode), or they can be part of a regular
long-term transfusion programme to prevent complications of SCD (Yawn 2014). People
with SCD can be placed on a long-term transfusion programme to prevent recurrence of a
complication they have already experienced or to prevent the first episode of a complication
e.g. stroke in children with abnormal transcranial dopplers (Adams 1998). Both a single
transfusion episode or chronic transfusion programmes can use either a simple transfusion
regime or an exchange transfusion regime (Josephson 2007). Red cell transfusions can be
restrictive (to increase the total haemoglobin) or liberal (to decrease the haemoglobin S level
below a specified percentage).

Red blood cell transfusions have reduced complications and improved the quality of life
with SCD, however they can also cause adverse events that are sometimes serious
(Josephson 2007). The benefits of transfusion therapy must be balanced against risks
including infections, iron overload, alloimmunisation, acute or delayed haemolytic
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transfusion reactions, and increased complexity of compatibility testing (Chou 2013a Chou
2013b; Porter 2013; Scheunemann 2010; Ubesie 2012).

How the intervention might work

Pulmonary hypertension occurs in a variety of chronic haemolytic anaemias including
thalassaemia, hereditary spherocytosis as well as in SCD suggesting that pulmonary
hypertension may be associated with haemolysis (Khoury 2011). Regular red blood cell
transfusions might improve or stabilise existing chronic chest complications of SCD.
Transfusions would be expected to reduce the baseline level of haemolysis, a contributor to
pulmonary hypertension.They might improve the circulation of the lung and tissue oxygen
delivery by reducing the amount of sickling in the pulmonary vasculature and the rate of
haemolysis (Mehari 2016).

Sickled red blood cells increase blood viscosity (resistance to flow) through intrinsic
properties of the sickled cells as well as through abnormal interactions of these cells with
white cells, platelets, the vessel wall, and clotting factors. Transfusion of normal donor red
blood cells is used to mitigate these effects (Yawn 2014) and several regimens are used in
current clinical practice. These include *simple’ transfusion in which normal red cells are
given to decrease anaemia without removal of the individual’s blood. In people with SCD
who do not have severe anaemia *simple’ blood transfusions can cause hyperviscosity
syndrome because they raise the haemoglobin, but only marginally lower the HbS
percentage (Schmalzer 1987).

Exchange transfusion involves removing some of the individual’s own blood and transfusing
allogeneic blood, thereby lowering the concentration of HbS through dilution. This reduces
the effects of a given haemoglobin level on blood viscosity. A full exchange transfusion
involves a full blood volume exchange by manual or automated apheresis, this allows for
rapid lowering of the HbS level to 30 per cent or less, and correction of anaemia. A partial
(limited) exchange transfusion refers to manual removal of some of the individual’s own
blood, this is less effective in lowering the HbS level but is more easily performed when
automated exchange is not available. In order to lower the HbS below 30 per cent, repeat
partial exchange transfusions may be necessary.

A restrictive (conservative) transfusion policy involves giving a simple transfusion to reach a
pre-specified target haemoglobin.

A liberal (aggressive) transfusion policy involves giving a transfusion to reduce HbS
percentage below a pre-specified threshold. In people with SCD with severe

anaemia 'simple’ blood transfusions can lead to a significant reduction in HbS percentage
without the need for an exchange transfusion. In a trial of people with SCD due to have an
operation, 36% of participants randomised to the "aggressive’ transfusion arm (to reduce
HbS percentage to 30 or below) were treated with a "simple’ transfusion pre-operatively
(Vichinsky 1995).
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Why it is important to do this review

Chronic chest complications are common in SCD. Some of the problems may have a degree
of reversibility or could be stabilised to prevent further deterioration. These chronic
complications are associated with significant morbidity and mortality. The optimal
management of these conditions is unknown. Regular red blood cell transfusion is a widely
available treatment that may improve outcomes in people with SCD who have chronic chest
complications.

Regular transfusions may provide benefits but are associated with problems that can limit its
use. Some common issues are:

1. iron overload with potential damage to the liver, the heart, and endocrine
system; treatment of iron overload requires the use of chelating agents
which have side effects of their own;

2. transfusion reactions;

3. alloimmunisation which can make it difficult to provide a compatible
transfusion in the future. Studies of alloimmunisation have shown rates in
transfused SS individuals of between 18% and 30% in the UK and the
USA (Davies 1986; Rosse 1990; Vichinsky 1990).

4, transfusion transmitted infections such as HIV and hepatitis B.

Objectives

Methods

To determine whether trials involving people with SCD that compare regular long-term
blood transfusion regimens with standard care, hydroxycarbamide or any other drug
treatment show differences in the following:

1. mortality associated with chronic chest complications;

2. severity of established chronic chest complications;

3. development and progression of chronic chest complications;
4, serious adverse events.

Criteria for considering studies for this review

Types of studies—We included randomised controlled trials (RCTSs), irrespective of
language or publication status (RCTs may be unpublished, or published as a peer-reviewed
article, letter, or abstract).

Types of participants—Males and females of any age and with one of four common
SCD genotypes, i.e. Hb SS, SRO, SC, SR* (proven by haemoglobin electrophoresis and sickle
solubility test, with family studies or DNA tests as appropriate). Participants may or may not
have a reported history of chronic or acute chest complications.
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Types of interventions

Intervention: Regular red blood cell transfusion regimens (either simple or exchange
transfusions)

Comparisons

. Standard care (as defined in the studies)
. Hydroxycarbamide
. Any other drug treatments

Types of outcome measures

Primary outcomes

1. Number of people with new diagnoses of chronic chest complications
i) chronic sickle lung disease
i) pulmonary hypertension (using a cut off of TRV 2.5 m/s to
define pulmonary hypertension)
2. Deaths
i) from any cause
i) from chronic chest complications (chronic sickle lung disease
and pulmonary hypertension)
3. Transfusion-related complications (up to 30 days post transfusion)
including:
i) alloimmunisation
i) infection from blood products
iii) procedural complications (such as device malfunction)
iv) iron overload (measured by serum ferritin, liver iron, or non-
invasive imaging)
V) transfusion reactions

We will categorise diagnosis of chronic chest complications and deaths due to any cause
according to short-, medium-, and long-term outcomes. We will report the exact definition of
these time frames over time periods that are common to as many studies as possible (for
example, zero to five years, six to 10 years, over 10 years).

Secondary outcomes

1. Severity of pulmonary hypertension (assessment of treatment effects will
compare baseline results with those at set time intervals: three months; one
year; greater than one year (if applicable); and the end of treatment) as
determined by:

Cochrane Database Syst Rev. Author manuscript; available in PMC 2016 November 20.
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i) participant exercise tolerance (for example six-minute walk
test);

i) pulmonary artery pressure by catheter study;

iii) echocardiogram measurement of tricuspid regurgitant velocity
(TRV);

iv) stabilisation or improvement of symptoms (which might be
based on subjective reports of changes or assessed in a formal
way using a standardised scale).

2. Severity of chronic sickle lung disease (assessment of treatment effects
will compare baseline results with those at set time intervals: three
months; one year; greater than one year (if applicable); and the end of
treatment) as determined by:

i) pulmonary function tests;
i) CT chest scan;
iii) chest X-ray appearance.
3. Quality of life
4, Any other adverse events

Search methods for identification of studies

Electronic searches—~Potentially relevant trials were identified from the Cochrane
Cystic Fibrosis and Genetic Disorders Group’s Haemoglobinopathies Trials Register using
the terms: (sickle cell OR (haemoglobinopathies AND general)) AND blood transfusion*.

The Haemoglobinopathies Trials Register is compiled from electronic searches of the
Cochrane Central Register of Controlled Trials (CENTRAL) (updated each new issue of 7he
Cochrane Library) and weekly searches of MEDLINE. Unpublished work was identified by
searching the abstract books of five major conferences: the European Haematology
Association conference; the American Society of Hematology conference; the British
Society for Haematology Annual Scientific Meeting; the Caribbean Health Research

Council Meetings; and the National Sickle Cell Disease Program Annual Meeting. For full
details of all searching activities for the register, please see the relevant section of the Cystic
Fibrosis and Genetic Disorders Group Module.

Date of the last search of the Group’s Haemoglobinopathies Trials Register: 25 April 2016.

We also searched for RCTs in the following databases: (see Appendix 1 for search
strategies).

. CENTRAL & DARE (The Cochrane Library 1ssue 1, 26 January 2016)
. MEDLINE (OvidSP, 1946 to 26 January 2016)
. Embase (1974 to 26 January 2016)
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. CINAHL (EBSCOhost,1937 to 26 January 2016)
. Pubmed (epublications only to 26 January 2016)
. Transfusion Evidence Library (www.transfusionevidencelibrary.com)

(1950 to 26 January 2016)

. LILACS (BIREME/PAHO/WHO, 1982 to 26 January 2016)

. KoreaMed (1997 to 26 January 2016)

. IndMed (1986 to 26 January 2016)

. PakMediNet (2001 to 26 January 2016)

. Web of Science (Conference Proceedings Citation Index Science (CPCI-S)

-1990 to to 26 January 2016)

We combined searches in MEDLINE, Embase, and CINAHL with adaptations of the
Cochrane RCT search filters, as detailed in the Cochrane Handbook for Systematic Reviews
of Interventions (Lefebvre 2011). We did not limit searches by language or publication
status.

Databases of ongoing trials—We also searched ClinicalTrials.gov (http://
clinicaltrials.gov/ct2/search), the WHO International Clinical Trials Registry (ICTRP)
(http://apps.who.int/trialsearch/), the ISRCTN Register (http://www.controlledtrials.com/
isrctn/), the EU Clinical Trials Register(https://www.clinicaltrialsregister.eu/ctr-search), and
the Hong Kong Clinical Trials Register (http://www.hkclinicaltrials.com/) in order to
identify ongoing trials to 26 January 2016.

Searching other resources—We augmented database searching with the following.

Handsearching of reference lists—We checked references of all relevant review
articles, and current treatment guidelines for further literature. We limited these searches to
the “first generation’ reference lists.

Data collection and analysis

Selection of studies—We selected studies according to chapter 7 of the Cochirane
Handbook for Systematic Reviews of Interventions (Higgins 2011b). The Systematic
Review Initiative’s Information Specialist (CD) initially screened all search hits for
relevance against the eligibility criteria and discarded all those that were clearly irrelevant.
Thereafter, two review authors (PF, LE) independently screened all the remaining references
for relevance against the full eligibility criteria. We retrieved full-text articles for all
references for which a decision on eligibility could not be made from title and abstract
alone. The two review authors discussed the results of study selection and resolved any any
disagreements on trial inclusions by consensus. We reported the results of study selection
using a PRISMA flow diagram (Moher 2009).

Data extraction and management—As recommended in the Cochrane Handbook for
Systematic Reviews of Interventions (Higgins 2011a), two review authors (PF, LE) planned
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to independently extract data onto standardised forms. However, no completed study was
included in this review.

We planned to extract the following information for each study.

1.

Source: study ID; report ID; review author 1D; date of extraction; ID of
author checking extracted data; citation of paper; contact authors details.

General study information: publication type; study objectives; funding
source; conflict of interest declared; other relevant study publication
reviewed.

Study details and methods: location; country; setting; number of centres;
total study duration; recruitment dates; length of follow up; power
calculation; primary analysis (and definition); stopping rules; method of
sequence generation; allocation concealment; blinding (of clinicians,
participants and outcome assessors); and any concerns regarding bias.

Characteristics of interventions: number of study arms; description of
experimental arm; description of control arm; type of blood transfusion
regimen; hydroxycarbamide dosing; description of standard care or any
other drug treatment used.

Characteristics of participants: age; gender; primary diagnosis; type of
chest complication.

Participant flow: total number screened for inclusion; total number
recruited; total number excluded; total number allocated to each study
arm; total number analysed (for review outcomes); humber of allocated
participants who received planned treatment; number of drop-outs with
reasons (percentage in each arm); protocol violations; missing data.

Outcomes measured: number of people with new diagnoses of chronic
chest complications, deaths, transfusion related complications, severity of
pulmonary hypertension or sickle lung disease, quality of life, other
adverse events.

Assessment of risk of bias in included studies—\We planned to perform an
assessment of all RCTs using the Cochrane ’Risk of bias’ tool according to chapter eight of
the Cochrane Handbook for Systematic Reviews of Interventions (Higgins 2011c). We
planned to use Cochrane’s tool for assessing risk of bias, which includes the following

domains.

Selection bias (random sequence generation and allocation concealment)
Performance bias (blinding of participants and personnel)

Detection bias (blinding of outcome assessment)

Attrition bias (incomplete outcome data)

Reporting bias (selective reporting)

Cochrane Database Syst Rev. Author manuscript; available in PMC 2016 November 20.
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. Other bias

However, no completed study was identified in this review and therefore we could not
perform an assessment of risk of bias.

Measures of treatment effect—We did not perform any of the planned analyses because
no completed study was included in this review. We planned to record the following data for

this review:
. continuous outcomes: mean, standard deviation (SD) and total number of
participants in both the treatment and control groups;
. dichotomous outcomes: number of events and total number of participants

in both the treatment and control groups.

The following analyses were planned for this review and will be performed in future updates
of this review:

. for continuous outcomes using the same scale: analyses using the mean
difference (MD) with 95% confidence intervals (CIs);

. for continuous outcomes measured with different scales: analyses using
the standardised mean difference (SMD);

. extraction and reporting of hazard ratios (HRs) for mortality data or, if
HRs were not available, every effort would be made to estimate the HR as
accurately as possible using the available data and a purpose-built method
based on the Parmar and Tierney approach (Parmar 1998; Tierney 2007);

. for dichotomous outcomes: reporting the pooled risk ratio (RR) with a
95% CI. Where the number of observed events was small (less than 5% of
sample per group), and where trials have balanced treatment groups, we
planned to report the Peto’s Odds Ratio (OR) with 95% CI (Deeks 2011).

If data allowed, we planned to undertake quantitative assessments using the Review
Manager software (RevMan 2014).

Where appropriate, we planned to report the number needed to treat to benefit (NNTB) and
the number needed to treat to harm (NNTH) with Cls.

If we could not report the available data in any of the formats described above, we planned
to present a narrative report, and if appropriate we planned to present the data in tables.

Unit of analysis issues—We planned to treat any unit of analysis issues in accordance
with the advice given in chapter 16 of the Cochrane Handbook for Systematic Reviews of
Interventions (Higgins 2011d). However, no completed study was identified in this review
and there were therefore no unit of analysis issues.

Dealing with missing data—We did not need to contact any study authors directly to
enable us to make a decision on whether a study should be excluded.
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Assessment of heterogeneity—We did not perform any of the planned analyses
because no completed study was included in this review.

We had planned to combine the data to perform a meta-analysis if the clinical and
methodological characteristics of individual studies were sufficiently homogeneous. We
planned to assess statistical heterogeneity of treatment effects between studies using a Chi?
test with a significance level at P < 0.1. We planned to use the I2 statistic to quantify the
degree of potential heterogeneity, and classify it as moderate if the 12 statistic was greater
than 50%, or considerable if 12 was greater than 80%. We perceived that we would identify
at least moderate clinical and methodological heterogeneity within the studies selected for
inclusion; in such cases, we planned to use the random-effects model. If statistical
heterogeneity was considerable, we planned not to report the overall summary statistic. We
planned to assess potential causes of heterogeneity by sensitivity and subgroup analyses
(Deeks 2011).

Assessment of reporting biases—We did not perform a formal assessment of potential
publication bias (small trial bias) by generating a funnel plot and statistically test using a
linear regression test (Sterne 2011), because there were no completed trials within this
review.

Data synthesis—We planned to perform analyses according to the recommendations of
Chapter 9 of the Cochrane Handbook for Systematic Reviews of Interventions, using
aggregated data for analysis (Deeks 2011). We did not perform any of the planned analyses
because no completed study was included in this review.

Summary of findings table—We planned to use the GRADE approach to

create ’Summary of findings’ tables as suggested in chapters 11 and 12 of the Cochirane
Handbook for Systematic Reviews of Interventions (Schiinemann 2011a; Schiinemann
2011b). We planned to use the GRADE approach to rate the quality of the evidence

as “high’, ’moderate’, ’low’, or "very low’ using the five GRADE considerations.

. Risk of bias: serious or very serious
. Inconsistency: serious or very serious
. Indirectness: serious or very serious
. Imprecision: serious or very serious
. Publication bias: likely or very likely

The outcomes we planned to include are listed below.

1. Number of people with new diagnoses of chronic chest complications
2. Death from any cause

3. Severity of pulmonary hypertension

4, Severity of chronic sickle lung disease

5. Transfusion-related complications
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6. Quality of life

Subgroup analysis and investigation of heterogeneity—If adequate data were
available, we planned to perform subgroup analyses according to the recommendations of
Cochrane (Deeks 2011). for each of the following outcomes in order to assess the effect on
heterogeneity.

1. Age of participants: neonate, child (one to 15 years), adult (16 years and
older)
2. Genotype (homozygous sickle cell disease (SS), sickle beta thalassaemia

(SA0 and Sp;) and sickle haemoglobin C

3. disease (SC))

4. Severe SCD complications (strokes, acute chest syndrome, painful crisis,
priapism)

5. Follow-up duration: longer-term RCTs (one year or longer) versus shorter

term RCTs (less than one year). The authors chose this time stratification
as chronic lung fibrosis will not change rapidly. Although pulmonary
artery pressure can change quickly, it is the effect of the treatment over an
extended period that is of most interest;

6. Participants with and without a reported history of chronic or acute chest
complications

However, no completed study was identified in this review and therefore we could not
perform any subgroup analyses.

Sensitivity analysis—We planned to assess the robustness of our findings by performing
the following sensitivity analyses according to the recommendations of Cochrane (Deeks
2011) where appropriate.

. Including only those studies with a ‘low risk of bias’ (for example, RCTs
with methods assessed as low risk for random sequence generation and
concealment of treatment allocation).

. Including only those studies with less than a 20% dropout rate.

However, no completed study was identified in this review and therefore we could not
perform any sensitivity analyses.

Results

Description of studies

See Characteristics of excluded studies.
Results of the search—The original review and first update identified a total of 114

potentially relevant records. Two review authors (GC, IH) excluded all 114 records on the
basis of the abstract.
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The latest update of the search (conducted 25 April 2016) identified a total of 971
potentially-relevant records. There were 511 records after duplicates were removed. Two
review authors (LE; PF) excluded 507 records on the basis of the abstract. Eight full text
articles were retrieved for assessment by the same two review authors. All eight studies were
excluded (Figure 1).

Included studies: No completed or ongoing trials were included in this review. No
randomised control trials that fit the criteria were found.

Excluded studies: See Characteristics of excluded studies for further details.

. Three studies were not RCTs (Detterickh 2015; Lunt 2016;
NCT00023296)

. Two studies did not include people with sickle cell disease (Atilla 2011;
Chueamuangphan 2014)

. Two studies did not include people with pulmonary hypertension or

chronic sickle lung disease (Styles 2006; Styles 2012 )

. One study was using a different intervention and did not include a blood
transfusion arm (Barst 2010)

Risk of bias in included studies

No trials were identified for inclusion in the review.

Effects of interventions

No trials were identified for inclusion in the review.

Discussion

Summary of main results

There were no completed or ongoing randomised controlled trials (RCTSs) that were relevant
to this review.

Overall completeness and applicability of evidence

This review did not identify any completed RCTs and therefore there is no evidence that can
be assessed.

Ifwe assumed that death due to any cause occurred in 12 out of 100 people who had
pulmonary hypertension (based on lower estimate of all-cause mortality Gordeuk 2016) and
this was reduced to six out of 100 with treatment we would need to design a study with at
least946 participants to detect this difference with 90% power and 5% significance. If there
is 10% non-compliance to the protocol in both study arms this will increase to 1480
participants.
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Quiality of the evidence

This review did not identify any completed RCTs and therefore there is no evidence that can
be assessed.

Potential biases in the review process

To our knowledge, our review process is free from bias. We conducted a comprehensive
search, searching data sources (including multiple databases, and clinical trial registries) to
ensure that all relevant trials would be captured. The relevance of each paper identified was
carefully assessed and all screening and data extractions were performed in duplicate.

We prespecified all outcomes and subgroups prior to analysis.

Agreements and disagreements with other studies or reviews

The Evidence-Based Management of Sickle Cell Disease Report (Expert Panel Report
2014), included RCTs, non-randomised intervention studies, and observational studies, also
case reports and small case series when outcomes involved harm or rare complications in
their reviews of the literature. They reported that most chronic complications in sickle cell
disease (SCD) were not the subject of RCTs or high quality observational studies, leaving
few areas where strong recommendations were possible. The Panel made a strong
recommendation to refer persons who have symptoms or signs suggestive of pulmonary
hypertension for echocardiography based on moderate quality evidence, but no treatment
recommendations were made (Yawn 2014).

The report included two RCTs and seven observational studies all dealing with pulmonary
hypertension. None of the studies looked at red blood cell transfusion. There were no studies
examining sickle lung disease and no recommendations were made for this indication. The
report further highlights the paucity of evidence for management and treatment of chronic
chest complications in SCD as identified in this systematic review.

Authors’ Conclusions

Implications for practice

As no trials were found for inclusion in the review, it is not possible to comment on the
evidence for or against the efficacy of long-term red blood cell transfusions for managing
chronic chest complications in people with SCD.

Implications for research

There is a need for RCTs looking at the effect of long-term transfusion therapy on
pulmonary hypertension and chronic sickle lung disease. The most likely starting point for
any series of trials will be the effect of transfusion on existing pulmonary hypertension. The
effect of transfusion on disease incidence and mortality would require trials with longer-term
follow-on, making them more costly and conceptually more difficult. The definition of
chronic sickle lung disease include is not agreed by consensus and this is a stumbling block
for further studies in this area.
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New trials could consider using a combination of objective and subjective outcome
measures. Effectiveness could be measured objectively, for example, through
echocardiogram or pulmonary function testing, or subjectively by measuring symptoms such
as chest pain on a standardised scale. Such trials might provide useful information on the
rate of deterioration in chronic chest complications. Given the chronic nature of the
condition, trials could consider measuring pre-intervention ’severity’ using an extended
baseline ’steady state’ period.

It should be remembered that transfusions may reduce symptoms such as breathlessness by
increasing the haemoglobin level rather than having any beneficial effect per se on the
chronic chest complication. Future RCTs in this area should have clear protocols for the
aims of transfusion (such as a target haemoglobin level, or target sickle haemoglobin
percentage) and how the long-term transfusion programme is to be carried out, for example,
by simple or exchange transfusion.

Possible transfusion complications are a key concern, and it would be important to collect
information on the complications arising from long-term transfusion therapy in trial
participants.
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Study

Reason for exclusion

Detterickh 2015

Wrong study design

Lunt 2016

Wrong study design

NCT00023296

Wrong study design

Styles 2006

Wrong indication

Styles 2012

Wrong indication

Data and Analyses

This review has no analyses.

Appendix 1. Search Strategies

Central

#1 MeSH descriptor: [Anemia, Sickle Cell] explode all trees

#2 (“hemoglobin s” or “haemoglobin s or “hemoglobin sc” or “haemoglobin sc” or
“hemoglobin se” or “haemoglobin se” or “hemoglobin ss” or “haemoglobin ss” or
“hemoglobin ¢” or “haemoglobin ¢” or “hemoglobin d” or “haemoglobin d” or “Hb s” or
“Hb sc” or “Hb se” or “Hb ss” or “Hb ¢” or “Hb d” or “sc disease” or “sc diseases” or sickle
or sicklemia or sickled or sickling or meniscocyt* or drepanocyt™)

#3 #1 or #2

#4 MeSH descriptor: [Hypertension, Pulmonary] this term only

#5 (hypertens* near/6 (lung* or pulmon*))

#6 MeSH descriptor: [Lung] explode all trees and with qualifier(s): [Physiopathology - PP]

#7 MeSH descriptor: [Lung Diseases] this term only

#8 MeSH descriptor: [Lung Injury] this term only

#9 ((chest* or lung* or pulmon*) near/6 (disease* or damag* or dysfunction* or
complication* or chronic* or persist* or recur* or permanent*))

#10 ((chronic* or persist* or recur* or permanent*) N5 (asthma* or dyspne* or dyspnoe*))

#11 MeSH descriptor: [Asthma] this term only

#12 MeSH descriptor: [Bronchoconstriction] this term only

#13 MeSH descriptor: [Dyspnea] explode all trees

#14 MeSH descriptor: [Sleep Apnea Syndromes] explode all trees

Cochrane Database Syst Rev. Author manuscript; available in PMC 2016 November 20.



s1duosnuBIA Joyiny sispund DN edoin3 ¢

s1dLIOSNUBIA JoLINY sispund DN 8doin3 ¢

Estcourt et al. Page 18

#15 MeSH descriptor: [Anoxia] explode all trees

#16 (“sleep disordered breathing™ or apnea or apnoea or hypopnea or hypopnoea)
#17 (nocturnal hypox* or nocturnal hypoventilation or nocturnal anoxia)

#18 (pneumosclerosis or pneumofibrosis)

#19 MeSH descriptor: [Pulmonary Embolism] explode all trees

#20 MeSH descriptor: [Pulmonary Fibrosis] this term only

#21 MeSH descriptor: [Pulmonary Veno-Occlusive Disease] this term only

#22 ((lung* or pulmon*) near/6 (fibrosis or sclerosis or embolism* or thrombosis or
thromboembolism* or vasculopath™ or function*®))

#23 (“chronic respiratory dysfunction” or “chronic respiratory disease” or “chronic
respiratory diseases” or bronchoconstrict*)

#24 #4 or #5 or #6 or #7 or #8 or #9 or #10 or #11 or #12 or #13 or #14 or #15 or #16 or #17
or #18 or #19 or #20 or #21 or #22 or

#23

#25 #3 and #24

Medline

1. exp Anemia, Sickle Cell/

2. (h?emoglobin s or h?emoglobin sc or h?emoglobin se or h?emoglobin ss or h?emoglobin
¢ or h?emoglobin d or Hb s or Hb sc or Hb se or Hb ss or Hb ¢ or Hb d or sc disease*).tw,kf.

3. (sickle cell or sicklemia or sickled or sickling or meniscocyt* or drepanocyt*).tw,kf.
4.0r/1-3

5. exp Hypertension, Pulmonary/

6. (hypertens™ adj6 (lung* or pulmon¥*)).tw,kf.

7. Lung/pp

8. Lung Diseases/

9. Lung Injury/

10. ((chest* or lung* or pulmon*) adj6 (disease* or damag* or dysfunction* or
complication® or chronic* or persist* or recurr* or permanent*)).tw,kf.
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11. ((chronic* or persist* or recurr* or permanent*) adj5 (asthma* or dyspn?e*)).tw,kf.
12. Asthma/

13. Bronchoconstriction/

14. Dyspnea/

15. exp Sleep Apnea Syndromes/

16. Anoxia/

17. (sleep disordered breathing or apn?ea or hypopn?ea).tw,kf.

18. (nocturnal hypox* or nocturnal hypoventilation or nocturnal anoxia).tw,kf.
19. (pneumosclerosis or pneumofibrosis).tw,kf.

20. Pulmonary Embolism/

21. Pulmonary Fibrosis/

22. Pulmonary Veno-occlusive Disease/

23. ((lung* or pulmon¥) adj6 (fibrosis or sclerosis or embolism* or thrombosis or
thromboembolism* or vasculopath* or function*)).tw,kf.

24. (chronic respiratory dysfunction* or chronic respiratory disease* or
bronchoconstrict™).tw,Kf.

25. or/5-24

26. 4 and 25

Embase
1.exp Sickle Cell Anemia/

2. (h?emoglobin s or h?emoglobin sc or h?emoglobin se or h?emoglobin ss or h?emoglobin
¢ or h?emoglobin d or Hb s or Hb sc or Hb se or Hb ss or Hb ¢ or Hb d or sc disease*).tw.

3. (sickle cell or sicklemia or sickled or sickling or meniscocyt* or drepanocyt®).tw.
4. 0r/1-3

5. pulmonary hypertension/ or chronic thromboembolic pulmonary hypertension/ or
persistent pulmonary hypertension/ or portopulmonary hypertension/ or pulmonary capillary
hemangiomatosis/ or pulmonary vascular obstructive disease/ or pulmonary veno-occlusive
disease/

6. (hypertens™ adj6 (lung™* or pulmon*)).tw.
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7. lung disease/ or chronic lung disease/ or lung injury/

8. ((chest* or lung* or pulmon*) adj6 (disease* or damag™* or dysfunction* or complication*
or chronic™ or persist* or recur* or permanent®)).tw.

9. dyspnea/

10. hypoxia/ or hypoxemia/ or chronic intermittent hypoxia/ or hypoxic lung
vasoconstriction/ or anoxia/

11. sleep disordered breathing/

12. asthma/ or severe persistent asthma/

13. ((chronic* or persist* or recur® or permanent*) adj5 (asthma* or dyspn?e*)).tw.
14. (sleep disordered breathing or apn?ea or hypopn?ea).tw.

15. (nocturnal hypox* or nocturnal hypoventilation or nocturnal anoxia).tw.

16. lung fibrosis/

17. (pneumosclerosis or pneumofibrosis).tw.

18. lung embolism/

19. ((lung™ or pulmon*) adj6 (fibrosis or sclerosis or embolism* or thrombosis or
thromboembolism™* or vasculopath* or function*)).tw.

20. bronchoconstriction/

21. (chronic respiratory dysfunction* or chronic respiratory disease* or
bronchoconstrict™).tw.

22. or/5-21

23. 4 and 22

S1 (MH “Anemia, Sickle Cell+”)

S2 TX (“hemoglobin s” or “haemoglobin s” or “hemoglobin sc” or “haemoglobin sc” or
“hemoglobin se” or “haemoglobin se” or “hemoglobin ss” or “haemoglobin ss” or
“hemoglobin ¢” or “haemoglobin ¢” or “hemoglobin d” or “haemoglobin d” or “Hb s” or
“Hb sc” or “Hb se” or “Hb ss” or “Hb ¢” or “Hb d” or “sc disease” or “sc diseases” or sickle
or sicklemia or sickled or sickling or meniscocyt* or drepanocyt™)

S3S10R S2

S4 (MH “Hypertension, Pulmonary”) OR (MH “Pulmonary Arterial Hypertension™)
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S5 TX (hypertens* N6 (lung* or pulmon*))

S6 (MH “Lung+/PP”)

S7 (MH “Lung Diseases™)

S8 (MH “Lung Injury™)

S9 TX ((chest* or lung* or pulmon*) N6 (disease* or damag™ or dysfunction* or
complication* or chronic* or persist* or recur* or permanent*))

S10 TX ((chronic* or persist* or recur* or permanent*) N5 (asthma* or dyspne* or
dyspnoe*))

S11 (MH “Asthma™)

S12 (MH “Bronchoconstriction)

S13 (MH “Dyspnea+”)

S14 (MH “Sleep Apnea Syndromes+”)

S15 (MH “Anoxia+”)

S16 TX (“sleep disordered breathing” or apnea or apnoea or hypopnea or hypopnoea)
S17 TX (nocturnal hypox* or nocturnal hypoventilation or nocturnal anoxia)

S18 TX (pneumosclerosis or pneumofibrosis)

S19 (MH “Pulmonary Embolism”)

S20 (MH “Pulmonary Fibrosis™)

S21 TX ((lung* or pulmon*) N6 (fibrosis or sclerosis or embolism* or thrombosis or
thromboembolism* or vasculopath* or function*))

S22 TX (chronic respiratory dysfunction* or chronic respiratory disease* or
bronchoconstrict*)

S23 S4 OR S5 OR S6 OR S7 OR S8 OR S9 OR S10 OR S11 OR S12 OR S13 OR S14 OR
S15 OR S16 OR S17 OR S18 OR S19 OR S20 OR S21 OR S22

S24 S3 AND S23

#1 (“hemoglobin s” OR “haemoglobin s” OR “hemoglobin sc” OR “haemoglobin sc” OR
“hemoglobin se” OR “haemoglobin se” OR “hemoglobin ss” OR “haemoglobin ss” OR
“hemoglobin ¢” OR “haemoglobin ¢” OR “hemoglobin d” OR “haemoglobin d” OR “Hb s”
OR “Hb sc” OR “Hb se” OR “Hb ss” OR “Hb ¢” OR “Hb d” OR “sc disease” OR *sc
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diseases” OR sickle OR sicklemia OR sickled OR sickling OR meniscocyt* OR
drepanocyt*)

#2 (hypertens* AND (lung OR lungs OR pulmon*))

#3 ((chest OR lung OR lungs OR pulmon*) AND (disease* OR damag* OR dysfunction*
OR complication* OR chronic* OR persist* OR recurr* OR permanent*))

#4 ((chronic* OR persist* OR recurr* OR permanent*) AND (asthma* OR dyspne* OR
dyspnoe*))

#5 (“sleep disordered breathing” OR apnea OR apnoea OR hypopnea OR hypopnoea)

#6 (nocturnal hypox* OR nocturnal hypoventilation OR nocturnal anoxia OR
pneumosclerosis OR pneumofibrosis)

#7 ((lung OR lungs OR pulmon*) AND (fibrosis OR sclerosis OR embolism* OR
thrombosis OR thromboembolism* OR vasculopath* OR function*))

#8 (“chronic respiratory dysfunction” OR “chronic respiratory disease” OR “chronic
respiratory diseases” OR bronchoconstrict*)

#9 #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8

#10 #1 AND #9

Transfusion Evidence Library, LILACS, PakMediNet
sickle OR sicklemia OR sickled OR sickling

KoreaMed
sickl* [ALL] AND random* [ALL]

IndMed

(sickle OR sickled OR sickling OR sicklemia) AND (chest OR lung OR lungs OR
pulmonary OR asthma OR apnea OR apnoea) AND (random OR randomly OR randomized
OR randomised OR systematic OR trial OR group OR groups)

Web of Science CPCI-S

TOPIC: ((*“hemoglobin s” OR “haemoglobin s” OR “hemoglobin sc” OR “haemoglobin sc”
OR “hemoglobin se” OR “haemoglobin se” OR “hemoglobin ss” OR “haemoglobin ss” OR
“hemoglobin ¢” OR “haemoglobin ¢” OR “hemoglobin d” OR “haemoglobin d” OR “Hb s”
OR “Hb sc” OR “Hb se” OR “Hb ss” OR “Hb ¢” OR “Hb d” OR “sc disease” OR *sc
diseases” OR sickle OR sicklemia OR sickled OR sickling OR meniscocyt* OR
drepanocyt*)) AND TOPIC: ((lung OR lungs OR pulmon* OR asthma* OR dyspne* OR
dyspnoe* OR apnea OR apnoea OR hypopnea OR hypopnoea)) AND TOPIC: ((systematic*
OR random* OR blind* OR trial* OR control* OR group*))
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ClinicalTrials.gov

Search Terms: chest OR lung OR pulmonary OR asthma OR dyspnea OR anoxia OR apnea
Study Type: Interventional Studies

Condition: sickle

WHO ICTRP

ISRCTN

Title: chest OR lung OR pulmonary OR asthma OR dyspnea OR anoxia OR apnea OR
apnoea OR hypopnea OR hypopnoea

Recruitment Status: ALL

Condition: sickle

Text: chest OR lung OR pulmonary OR asthma OR dyspnea OR anoxia OR apnoea OR
hypopnoea

Condition: sickle

EUCTR & HKUCTR

sickle

What’s New

History

Last assessed as up-to-date: 16 May 2016.

Date Event Description
16 May 2016  New search has We updated the search of the Cochrane Cystic Fibrosis and Genetic Disorders
been performed Group’s Haemoglobinopathies Trials Register but no new trials were identified.

We expanded and updated additional searches for trials (Appendix 1); however,
we did not identify any that were eligible for inclusion. Eight further studies
have been added to the ‘Excluded studies’ section (Atilla 2011; Barst 2010;
Chueamuangphan 2014; Detterickh 2015; Lunt 2016; NCT00023296; Styles
2006; Styles 2012).

16 May 2016  New citation The review was updated according to the new MECIR guidelines. New review
required but authors have produced this updated version of the review which now conforms
conclusions have to the current Cochrane standards
not changed

Protocol first published: Issue 2, 2010

Review first published: Issue 9, 2011
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Date Event Description

24 October 2013 New citation required but No new trials have been included in the review update, only
conclusions have not changed minor changes have been made throughout the review

24 October 2013 New search has been performed Updated searches did not identify any eligible trials.

Differences between Protocol and Review

Changes from previous versions of this review

There are several differences between the protocol (Cho 2010) and this version of the
review.

Selection of studies

We are not including quasi-randomised studies within this review.

Outcomes

We added ’Quality of life’ and *Any other adverse events’ to the list of secondary outcomes.

Search strategies
We changed the search strategies and increased the number of databases searched (Appendix
1).

Measures of treatment effect

We planned to extract and report hazard ratios (HRs) for mortality data or, if HRs were not
available, every effort would be made to estimate the HR as accurately as possible using the
available data and a purpose-built method based on the Parmar and Tierney approach
(Parmar 1998; Tierney 2007).

For dichotomous outcomes: reporting the pooled risk ratio (RR) with a 95% CI. Where the
number of observed events was small (less than 5% of sample per group), and where trials
have balanced treatment groups, we planned to report the Peto odds ratio (OR) with 95% CI
(Deeks 2011).

Study flow diagram
We created a study flow diagram and based it on guidance adapted from the PRISMA flow
diagram and recommended for updates to Cochrane reviews (Stovold 2014).

Summary of findings

We planned to use the GRADE approach to build a ’Summary of Findings’ table as
suggested in the Cochrane Handbook for Systematic Reviews of Interventions (Schiinemann
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2011a; Schiinemann 2011b). We planned to use the GRADE approach to rate the quality of
the evidence as "high’, 'moderate’, *low’, or "very low’ using the five GRADE
considerations. This had not been done in the previous versions of the review.

Subgroups
We extended the subgroup analyses to include: age of participant (neonate, child (one to 15
years), adult (16 years and older)); and severe SCD complications (strokes, acute chest
syndrome, painful crisis, priapism).

Aspects of the review that were not implemented due to lack of data

There are several differences between the protocol (Cho 2010) and this review due to lack of
data.

There were no completed studies and therefore we could not:

. report on any of the primary or secondary outcomes of the review;
. perform a "Risk of bias’ assessment;

. assess the quality of the evidence;

. assess publication bias;

. perform any analyses or subgroup analyses.

References to studies excluded from this review
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based) RBC transfusion policy efficiencies. Vox Sanguinis. 2011; 101(S2):121. Abstract No.
P-303.

Barst 2010 {published data only} . Barst RJ, Mubarak KK, Machado RF, Ataga KI, Benza L, Castro
O, Naeije R, Sood N, Swerdlow PS, Hildesheim M, Gladwin MT, on behalf of the ASSET study
group. Exercise capacity and hemodynamics in patients with sickle cell disease with pulmonary
hypertension treated with bosentan: rResults of the ASSET studies. British Journal of
Haematology. 2010; 149(3):426-35. [PubMed: 20175775]

Chueamuangphan 2014 {published data only} . Chueamuangphan N, Patumanond J, Wongtheptien
W, Nawarawong W, Sukonthasarn A, Chuncharunee S, et al. Benefits of chronic blood
transfusion in hemoglobin E/fthalassemia with pulmonary arterial hypertension. International
Journal of General Medicine. 2014; 7:411-16. [PubMed: 25170276]

Detterickh 2015 {published data only} . Detterich JA, Kato RM, Rabai M, Meiselman HJ, Coates
TD, Wood JC. Chronic transfusion therapy improves but does not normalize systemic and
pulmonary vasculopathy in sickle cell disease. Blood. 2015; 126(6):703-10. [PubMed:
26036801]

Lunt 2016 {published data only} . Lunt A, McGheea E, Robinsona P, Rees D, Height S, Greenougha
A. Lung function, transfusion, pulmonary capillary blood volume and sickle cell disease.
Respiratory Physiology & Neurobiology. 2016; 222:6-10. [PubMed: 26592148]

NCT00023296 {published data only} . NCT00023296. [accessed 28 April 2016] Nitric oxide and
transfusion therapy for sickle cell patients with pulmonary hypertension. ClinicalTrials.gov
NCT00023296
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Styles 2006 {published data only} . Styles LA, Abboud M, Larkin S, Lo, Kuypers FAL. Transfusion
prevents acute chest syndrome predicted by elevated secretory phospholipase A2. British Journal
of Haematology. 2006; 136(2):343-44. [PubMed: 17156397]

Styles 2012 {published data only} . Styles L, Wager CG, Labotka RJ, Smith-Whitley K, Thompson
AA, Lane PA, et al. Refining the value of secretory phospholipase A2 as a predictor of acute
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Plain Language Summary

The effect of long-term red blood cell transfusions on chronic chest complications of
sickle cell disease

Review question

We reviewed the evidence to see if regular long-term red blood cell transfusions helped to
reduce the occurrence or progression of chronic chest complications compared to
hydroxycarbamide (hydroxyurea), any other treatment or standard care in people with
sickle cell disease.

Background

Oxygen is transported from our lungs to all parts of our body by haemoglobin, which is a
major component of red blood cells. Sickle cell disease is an inherited disorder of
haemoglobin. In people with sickle cell disease red blood cells become rigid once they
have given up their oxygen and are often shaped like crescents. These rigid cells can
block blood vessels, which causes problems throughout the body, including the lungs.
The two most common chronic chest complications due to sickle cell disease are
pulmonary hypertension and chronic sickle lung disease. Pulmonary hypertension is high
blood pressure in the pulmonary arteries (the arteries that supply blood to the lungs).
High blood pressure in these arteries are associated with an increased risk of death.
Chronic sickle lung disease arises as a result of lung damage and loss of lung tissue.

Regular blood transfusions for people with sickle cell disease reduce the amount of the
person’s own sickled cells in their blood by replacing them with donated, non-sickled
cells. Regular transfusions have already been shown to reduce the risk of strokes in
people with sickle cell disease.The aim of this review was to find out if regular long-term
blood transfusions in people with sickle cell disease lead to a reduction in new chronic
chest complications or slowed the progression of any chronic chest complications that
have already developed. It also aimed to consider death rates due to chronic chest
complications and any adverse effects of the transfusion programme.

Study characteristics

The evidence is current to March 2016. We found no studies in this update of the review.

Key results

There are no results because we found no relevant randomised controlled trials. We
would need to design a study with at least 946 participants to be able to detect a decrease
in the number of people who died from 12 in 100 to six in 100.

Quality of the evidence

There is no evidence from randomised controlled trials to answer our review questions.
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