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Abstract

The international Sickle Cell World Assessment Survey (SWAY) reported a high
impact of sickle cell disease (SCD) on patients' daily lives globally. In this study,
we analyzed whether the reported burden differed between patients from the
USA (n = 384) and other high-income (HI; n = 820) or low- to middle-income
(LMI; n = 941) countries. We assessed symptoms and complications, incidence/
management of vaso-occlusive crises (VOCs), treatment utilization/satisfaction,
and the impact of SCD on education/employment. Certain symptoms (bone
aches, insomnia, and joint stiffness) and complications (swollen/painful fingers/
toes, gallstones, vision problems, blood clots, and asthma) were reported propor-
tionally more by patients in the USA than in the HI/LMI countries. Self-reported
VOCs were more common (mean [SD]: 7.1 [5.7] vs. 5.5 [8.9] and 4.4 [4.6] in the
previous 12 months) and were managed more often by hospitalization (52%
vs. 24% and 32%) in the USA than the HI and LMI countries. A higher proportion
of patients from the USA than the HI/LMI countries reported a negative impact
of SCD on their employment/schooling. Although high overall satisfaction with
current treatments was reported globally, most patients indicated a strong desire
for alternative pain medications. There are likely several reasons for the relatively
high patient-reported burden in the USA group compared with the HI/LMI coun-
tries, including an older population and differences in newborn screening pro-
grams and pediatric/adult transition of care. It is clear that there is an urgent
need for improved understanding and management of SCD globally, not just in
the USA.
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1 | INTRODUCTION

Sickle cell disease (SCD) is an inherited blood disorder with a complex
pathophysiology largely driven by vaso-occlusion and hemolytic ane-
mia.l Patients with SCD may experience a range of symptoms and
complications, including acute chest syndrome, infections, pulmonary
hypertension, stroke, and painful vaso-occlusive crises (VOCs).?2 VOCs
are the hallmark of SCD and the leading cause of emergency depart-
ment (ED) visits and hospitalization,2 and are associated with a signifi-
cantly elevated risk of life-threatening organ damage and death.>*

Newborn screening programs for SCD are standard practice in many
high-income (HI) countries, including the USA, but are limited or non-
existent in many low- to middle-income (LMI) countries. Therefore, the
exact global prevalence of SCD is unknown.®> However, approximately,
300 000 infants are born each year with homozygous SCD (HbSS), with
an estimated two-thirds of these being in Africa.” There is substantial dis-
parity in life expectancy between HI (e.g., 54 years in the USA) and LMI
countries (e.g., estimated at <20 years across Africa).>” This is largely due
to differential access to newborn screening programs and disparities in
accessibility and availability of healthcare resources and treatments (par-
ticularly prophylactic antibiotics and hydroxyurea [HU]).

The international Sickle Cell World Assessment Survey (SWAY) was a
cross-sectional questionnaire that aimed to better inform the management
and treatment of SCD, and support global healthcare policy and delivery,
by collecting real-world insights into the impact of SCD on patients' daily
lives and the treatment they receive.® The high impact of SCD on patients'
lives previously reported by the SWAY investigators® is consistent with

9-13

multiple other studies, although these studies focus on restricted

populations, including single countries,” 2 212

single regions/centers,
and/or specific age groups.’® In contrast, SWAY included patients from
different countries, socioeconomic backgrounds, ages, and genotypes.

The primary analysis of SWAY demonstrated that the unmet needs
in SCD care and management differ substantially between HI and LMI
countries.® The aim of the current analysis was to compare data obtained
from the USA with that from other HI and LMI countries, highlighting any
differences in the reported disease burden, treatment utilization, and

impact of SCD on education and employment.

2 | METHODS

21 | SWAY

Full methodological details have been described previously.®

2.1.1 | Survey design and objectives

Briefly, SWAY was a multi-country, cross-sectional survey conducted
in 16 countries (Figure S1) between April 3 and October 4, 2019. The
survey was developed by a global steering committee comprising
14 SCD expert physicians and three patient advocacy group (PAG)
stakeholders, with input from Novartis representatives.

2.1.2 | Participants

Patients aged 26 years with a diagnosis of SCD participated in
SWAY. Patients were recruited either by treating HCPs during rou-
tine consultations or via invitation from PAGs. A proxy (parent/
guardian/caregiver) completed the survey for patients aged
6-11 years. Patients aged 212 years could complete the survey
independently or seek input from a parent/guardian/caregiver, or
a proxy could complete the survey for them. HCPs were also
invited to take a separate survey, but only results from the patient

survey are presented here.

2.1.3 | Survey questions

Collected data included: patient demographics, SCD symptoms (disease
features resulting directly from SCD; excluding VOCs, which were
assessed separately), complications (disease features that are a secondary
result of SCD and that often require additional specialist care), incidence
and management of VOCs, medications received for SCD (currently and
ever), and satisfaction with these medications. The survey was completed
prior to the approval of crizanlizumab (approved by the US Food and
Drug Administration [FDA] in 2019 and European Medicines Agency in
2020) and voxelotor (approved by the FDA in 2019); therefore, these
treatments were not included in the survey. Question format was pre-
dominantly multiple choice or ratings based. For ratings-based questions,
participants recorded their agreement with a given statement using a
7-point Likert scale. The scale was defined for each question
(e.g, 1 = “not at all,” 7 = “a great deal”; 1 = “not severe,” 7 = “worst
imaginable”; 1 = “very dissatisfied,” 7 = “very satisfied”; or 1 = “strongly
disagree,” 7 = “strongly agree”). A score of 5, 6, or 7 was deemed to indi-
cate “high impact,” “high severity,” “high satisfaction,” or “strong

agreement,” respectively.

2.2 | Data analysis

All reported data and associated analyses are descriptive. All data
comparisons are between the USA and other countries participating
in SWAY, stratified according to economic status (HIl or LMI). The
World Bank definition for an HI economy (gross national income per
capita of 2US$12 536)* was used to stratify countries. An arbitrary
threshold of 210% is used to define differences in data between the USA

and HI/LMI groups; any differences <10% are considered comparable.

3 | RESULTS

3.1 | Demographic data

A total of 2145 patients participated in SWAY, comprising 384 (18%)
from the USA, 820 (38%) from other HI countries (Bahrain, Canada,
France, Germany, Italy, the Netherlands, Oman, Panama, Saudi Arabia,
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TA.B L E.1 Demographic data for USA (n — 384) HI (n = 820) LMI (n = 941)
patients in SWAY
Mean age, years 30 28 207
Female, % 61 54 47
<18 years, % 21 27 56
Mean age, years 12 13 12
Self-reported genotype, %
HbSS 53 53 43
HbSC 26 16 23
Hbp° 5 3 1
Hbp* 5 4 1
Other 1 1 2
Unknown 10 23 30
Range across group, % 3-71 (10 countries) 5-53 (5 countries)
Recruited via, %
HCPs using ARW network 39 50 72
PAGs 61 50 28
Completed by proxy, % 20 25 43

Abbreviations: ARW, Adelphi Real World; HCP, healthcare professional; Hl, high-income; LMI, low- to
middle-income; PAG, patient advocacy group; SWAY, Sickle Cell World Assessment Survey.
®n = 940; one person from Lebanon did not report their age.

and the UK), and 941 (44%) from LMI countries (Brazil, Ghana, India,
Nigeria, and Lebanon) (Figure S1, Table 1).

Demographics and baseline characteristics were generally similar
between the USA and HI groups, with more apparent differences
between the USA and LMI groups (Table 1). Importantly, the mean
age of the LMI group (20 years) was lower than that of the USA group
(30 years). Additionally, we observed a higher proportion of partici-
pants who completed the survey by proxy in the LMI group (43%)
than in the USA group (20%). Interestingly, fewer patients in the USA
group (10%) self-reported their genotype as unknown than in the Hl
(23%; range across 10 countries: 3%-71%) and LMI (30%; range
across five countries: 5%-53%) groups; this may reflect the lack of
consistency in the availability of SCD screening programs globally.

3.2 | Symptoms and complications
(excluding VOCs)

Self-reported symptoms experienced in the month prior to survey com-
pletion were generally consistent across groups. Anxiety, bone aches,
breathing issues, fatigue, joint stiffness, headache, low mood, and yellow
eyes were all in the top 10 most common symptoms in each group, and
fatigue (50%-79%) and bone aches (43%-66%) were both in the top
three (Figure 1A). Although the types of symptoms were generally similar
across groups, the proportions of patients reporting each symptom were
often highest in the USA group. Bone aches, joint stiffness, and insomnia
were reported by proportionally more patients (i.e., 210%) in the USA
group than in both the HI or LMI groups, while a higher proportion of
patients in the USA group reported headaches versus the HI group and
fatigue and low mood versus the LMI group (Figure 1A).

Similarly, nine of the ten most frequently self-reported complications
were the same in each group (blood clots, fever, gallbladder stones, infec-
tions, joint issues, required blood transfusions, swollen/painful fingers or
toes, tight chest pain, and vision problems). Joint issues (44%-67%) and
fever (58%-69%) were both in the top three most-common complications
in each group (Figure 1B). Several complications were reported by a
greater proportion of patients in the USA than the HI and LMI groups
(Figure 1B). Fever, however, was reported by a lower proportion of
patients in the USA than the LMI group (Figure 1B).

3.3 | VOC burden and management
The self-reported VOC burden was higher in the USA group than in the
HI and LMI groups; the mean [standard deviation (SD)] number of VOCs
in the 12 months prior to survey completion was 7.1 (5.7) versus 5.5 (8.9)
and 4.4 (4.6), respectively. During the same period, the mean
(SD) number of VOCs reported in pediatric patients (<18 years) was 4.3
(3.0) versus 5.5 (8.9) and 4.4 (4.5) in the USA, HI, and LMI groups, respec-
tively. In adult patients (>18 years), the mean [SD] number of VOCs was
higher in the USA (7.9 [6.0]) than the HI (5.4 [8.9]) and LMI (4.3 [4.6])
groups. Corresponding median values for VOC burden can be found in
Table S1. Although the proportion of patients who reported experiencing
21 VOC in the 12 months prior to survey completion was comparable
across groups (USA, 96%; HI, 89%; LMI, 89%), the proportion experienc-
ing 25 VOCs was higher in the USA group (59%) than in both the Hl
(84%) and LMI (34%) groups (Figure 2A).

The most frequently reported management of VOCs was over-
night in hospital for both the USA and LMI groups (52% and 32%,
respectively), whereas VOCs were most often managed at home in
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(A) Top 10 self-reported symptoms in the month prior to survey completion (B) Top 10 self-reported complications ever experienced
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FIGURE 1
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Top 10 self-reported (A) symptoms experienced in the month prior to survey completion and (B) complications ever experienced

by patients with sickle cell disease in the USA, HI, and LMI groups. *This included patients who selected ‘No symptoms’ (USA, n = 3; HI, n = 21;
and LMI, n = 29). Tinsomnia, reported by 26% of patients, was outside of the top 10 symptoms for the LMI group. ¥This included patients who
selected ‘No complications’ (USA, n = 3; HI, n = 40; and LMI, n = 62). $Asthma, reported by 11% and 8% of patients, was outside of the top

10 complications for the HI and LMI groups, respectively. HI, high-income; LMI, low- to middle-income [Color figure can be viewed at

wileyonlinelibrary.com]

the HI group (31%). The proportion of VOCs managed in the commu-
nity (i.e., requiring an HCP visit, but not a visit to the ED/hospital) was
lower in the USA group than in the HI group, while the proportion
managed overnight in hospital was higher in the USA group than in
either the HI or LMI groups. Compared with the LMI group, the pro-
portion of both VOCs managed in the community or in the ED was
lower in the USA group (Figure 2B).

The most common reasons for managing VOCs at home were

consistent across the USA, HI, and LMI groups, with poor prior

experience at the ED/hospital (50%, 44%, and 23%, respectively)
and the belief that medical assistance was not required (26%, 35%,
and 25%, respectively) being two of the top three reasons in each
group. The most common methods for managing VOCs at home
were resting and/or sleeping (USA, 84%; HI, 83%; LMI, 53%) and
drinking plenty of fluids (USA, 84%; HI, 86%; LMI, 51%). Taking
opioid painkillers was reported by 73% and 66% of patients in the
USA and HI groups, respectively, compared with only 34% in the
LMI group.
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(A) Self-reported VOC burden in the 12 months prior to survey completion in the USA, HI,

and LMI groups
B USA (n = 384)

Proportion of patients (%)

1% 11% g0, 12% 13%

0 1
Number of self-reported VOCs experienced in the 12 months prior to SWAY

B HI(h=820) ™ LMI(n=938)

43% 429,

o
11% 8%

2-4 5-10 11+

(B) Methods of VOC management in the 12 months prior to survey completion in the USA, HI,

and LMI groups

B USA (n = 2738)"

Managed at home

Managed in the community®

Managed in the ED

Managed overnight in hospital

B HI(n=4476)* ® LMI (n = 4103)*

52%

FIGURE 2

40 60 80 100

Proportion of VOCs (%)

(A) Self-reported VOC burden and (B) methods of VOC management in the 12 months prior to survey completion in the USA, HI,

and LMI groups. *Sample sizes are for the total number of VOCs, rather than the number of patients. TRequired an HCP visit but not a visit to the
ED/hospital. ED, emergency department; HCP, healthcare professional; HI, high-income; LMI, low- to middle-income; SWAY, Sickle Cell World
Assessment Survey; VOC, vaso-occlusive crisis [Color figure can be viewed at wileyonlinelibrary.com]

3.4 | Treatment utilization

At the time of the survey, a higher proportion from the USA group
than both the HI and LMI groups reported current opioid use (63%
vs. 44% and 13%; Figure 3A), while a lower proportion reported cur-
rent antibiotic use (22% vs. 35% and 36%). In addition, a higher pro-
portion of patients from the USA group than the LMI group reported
use of over-the-counter (OTC) pain medication (49% vs. 26%), anti-
inflammatories (47% vs. 25%), and HU (36% vs. 26%) (Figure 3A).

The proportion of patients who had ever received specific treat-
ments to manage their SCD was similar in the USA and HI groups

except for vitamin D use (44% vs. 54%, respectively) (Figure 3B). In

contrast, a higher proportion of patients in the USA than in the LMI
group reported having ever received opioids (77% vs. 27%), anti-
inflammatories (70% vs. 48%), OTC pain medication (68% vs. 45%),
HU (56% vs. 30%), and fluids (47% vs. 34%) (Figure 3B).

3.5 | Treatment satisfaction

Treatment satisfaction levels were similar across the three groups,
although a higher proportion of patients in the USA group than the HI

group expressed strong agreement with the contrasting statements
“I would recommend my SCD treatment to another SCD patient” (66%
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(A) Top 10 treatments received at the time of SWAY* (B) Top 10 treatments ever received
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FIGURE 3 Top 10 treatments that patients in the USA, HI, and LMI groups reported (A) receiving at the time of SWAY* and (B) having ever
received. *Only patients who had ever received treatment(s) for their sickle cell disease were included in this analysis (n = 2123). TThis included
patients who selected ‘No current treatment’ (USA, n = 1; HI, n = 36; and LMI, n = 91). ¥Occasional blood transfusions, reported by 15% of
patients, were outside of the top 10 treatments for the HI group. Opioids, reported by 13% of patients, was outside of the top 10 treatments for
the LMI group. "Hydroxyurea was not available in Ghana or Nigeria at the time of SWAY. **This included patients who selected ‘No treatment
ever prescribed’ (USA, n = 3; HI, n = 6; and LMI, n = 13). ”Opioids, reported by 27% of patients, was outside of the top 10 treatments for the
LMI group. HlI, high-income; LMI, low- to middle-income; OTC, over-the-counter; SWAY, Sickle Cell World Assessment Survey [Color figure can
be viewed at wileyonlinelibrary.com]

vs. 53%) and “I do not want to take my SCD treatment for the foresee-
able future” (48% vs. 37%; Figure S2). While most patients in each
group reported that they were very satisfied with their current treat-
ment's control of their SCD (63%-72%), most patients also indicated
a strong desire for an alternative to their current pain-management
medication (70%-76%; Figure S2 and Table S2) and concern about

the long-term side effects of their treatment (56%-66%; Figure S2).
See Appendix S1 for treatment satisfaction data by prior VOCs
(Figure S3).

To independently assess patient satisfaction with two key
treatments—opioids, which treat a symptom of SCD, and HU, which is

disease modifying—responses were also analyzed in patients who


http://wileyonlinelibrary.com

OSUNKWO ET AL.

were receiving opioids but not HU at the time of SWAY, and patients
who were receiving HU but not opioids. In the HI group, the propor-
tion of patients who expressed overall satisfaction with an opioid-
based regimen's control of their SCD symptoms was lower than that
of patients receiving a HU-based disease modifying regimen (51%
vs. 74%, respectively; Figure S4). This was not true for the USA group,
for which patients reported similar levels of treatment satisfaction
regardless of treatment type. Due to the limited availability of HU and
opioids in many LMI countries, any comparisons with HI countries

should be interpreted with caution.

3.6 | Employment history and impact of SCD
on employment

Of patients eligible to complete this part of the survey, the propor-
tions in employment (either full-time or part-time) were similar in the
USA (25%; n = 83/335) and LMI (19%; n = 125/664) groups, but
higher in the HI group (50%; n = 362/729). A higher proportion of
patients from the USA group reported not working, being on disabil-
ity, or being on long-term sick leave (61% combined; n = 204/335)
than in the HI (16% combined; n = 120/729) and LMI (17% combined;
n = 115/664) groups. For seven of the nine statements, a higher pro-
portion of patients from the USA group than both the HI and LMI
groups reported that SCD had had a negative impact on work life
(Figure S5A).

A higher proportion of patients in the USA group strongly agreed
that SCD had prevented them from attending work, impaired their
ability to keep a job, prevented them from finding a suitable job, and
caused them to be turned down at job interviews compared with the
HI and LMI groups; prevented them from being promoted at work
compared with the HI group only; and limited them to certain careers,
and prevented them from progressing further in their career com-
pared with the LMI group only (Figure S5B).

See Appendix S1 for data on the impact of SCD on schooling
(Figure S6).

4 | DISCUSSION

This analysis of SWAY demonstrated that patients with SCD from the
USA reported a higher symptom/complication burden than both the
HI and LMI groups. The only symptom/complication that was
reported less often (i.e., differed by 210%) by USA patients was fever
(vs. LMI patients only). This may be related to public health measures
in the USA that have helped to reduce infection, such as penicillin pro-
phylaxis and nationwide vaccination programs. However, it is likely
that the higher symptom/complication burden is not reflective of
more severe disease in the USA than in HI and LMI countries, but
instead relates to various factors. For example, availability and access
to healthcare are influenced, in part, by the wealth of a country and
the relative allocation of resources to healthcare. Therefore, it is inter-

esting to note that according to the World Bank, the gross domestic

BE WiLEYy- L=

product (GDP) for the USA is approximately 15 times greater than the
average GDP of the other HI countries in SWAY (USA GDP [2020]:
US$20 937 billion; average HI GDP [2019/20]: US$1443 billion).*®
Other factors contributing to the differences between the USA and
HI group include: the structure of the healthcare systems and associ-
ated access to healthcare, with insurance-based healthcare in the USA
focusing on complications; differences in the climate; and cultural dif-
ferences. The factors contributing to the differences between the
USA and LMI group are likely to include: early diagnosis in the USA
due to the availability of screening programs; differences in the
pediatric-to-adult transition of care and in access to adult care; proac-
tive patient engagement with comprehensive care that focuses on
complications; the availability of diagnostic approaches to assess and
record disease burden; a higher average age in the USA group; differ-
ences in climate; and the availability of, and access to, healthcare
services.

There are likely several reasons for the reported higher VOC bur-
den in the USA group than in both the HI and LMI groups. The US

16 may have increased

campaign to identify pain as the “fifth vital sign
patients' willingness to report pain and/or the pressure on physicians
to address patients' pain compared with other HI and LMI countries.
Other possible reasons include survival bias (i.e., patients in the USA
who survive infection and live long enough to experience more pain)
and climate conditions (some parts of the USA experience substan-
tially colder weather than other countries that participated in SWAY,
particularly India and those in the Middle East and Africa).

Not only was the VOC burden in the USA group higher than in HI
and LMI countries (mean 7.1 vs. 5.5 and 4.4, respectively, in the
12 months prior to SWAY), it was substantially higher than reported
in previous studies.’” However, the reported VOC rates in these other
studies are likely to be an underestimation as home-managed VOCs
are rarely included in such analyses. For example, 23% of the 31 017
patient-days analyzed in one study were due to VOCs that did not
require healthcare utilization (i.e., home-managed VOCs).t”

The proportion of VOCs that patients reported as requiring over-
night hospital stays in the USA group was approximately twice that of
both the HI and LMI groups (52% vs. 24% and 32%, respectively). Var-
ious factors could contribute to the reliance on hospital treatment in
the USA, including a healthcare system that is heavily centered around
ED/hospital care, combined with insurance-based healthcare and the
existing liability culture, as well as easy access to hospital care and
the potential lack of providers who feel comfortable treating pain in
the community. The dependence on hospitals for managing VOCs
suggests that SCD carries a higher societal burden and has a greater
impact on healthcare resource utilization in the USA than in other HI
and LMI countries. Around one-fifth (22%) of VOCs experienced in
the USA were managed at home according to patient reports, which is
a lower rate than observed in other studies. In the PiSCES study
(n = 232; aged 16-64 years), 10.6%-19.8% of reported crises were
cared for in the hospital setting, implying that a large proportion were
managed at home (although this analysis did not consider community-
based management of VOCs).*® In a more recent US survey of
303 adults with SCD, 51% of participants who experienced 21 VOC
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in the 12 months preceding survey completion reported that they
managed their VOCs at home.'? In SWAY, the most common reason
for managing VOCs at home was because of poor prior experience at
the ED/hospital, which is perhaps not surprising given the stigma
associated with seeking pain relief in the ED.2°

Reported current use of opioids was particularly high among
patients in the USA group (63%) compared with the HI (44%) and LMI
(13%) groups. This finding was reflected in two recent studies: one
that reported that 240 million opioid prescriptions were dispensed in
the USA in 2015 (equivalent to almost one prescription for every
adult in the general population)?* and another SCD-based study in the
USA that identified that each VOC was associated with an increased
use of opioids.?? The US campaign to identify pain as the fifth vital
sign has been a key driver in compelling providers to prescribe opioids
for pain.t® It is important to note that while opioids (both intravenous
and oral) remain a valid treatment option for patients with SCD,%*
their availability is country dependent, and particularly limited in many
countries across Africa and the Middle East.

Overall levels of treatment satisfaction were similar between the
USA group and the HI and LMI groups. It seems contradictory that
patients in the USA, who reported a high VOC burden, also express a
comparatively high level of satisfaction with their treatment's control
of their SCD. This paradox is also reflected in patients who received
opioid-based and HU-based regimens (Figure S4). Most patients,
regardless of geographical location, also expressed a strong desire for
alternative pain medication options and concern over the long-term
effects of their treatment. This highlights the global unmet need for
new SCD treatments that provide better disease control and greater
pain relief, with fewer long-term effects and reduced stigma.

A consistently higher proportion of patients from the USA than
from other HI and LMI countries reported a high impact of SCD on
their education (see Appendix S1), which is aligned with previous
studies reporting the negative effect of SCD on both school atten-
dance?* and performance?® in the USA. This could be related to dif-
ferences in schooling systems and access to education. Effective and
meaningful training of educators on the unpredictable nature and
impact of SCD on health and daily life remain a key unmet
global need.

Similarly, proportionally, more patients from the USA than from
other participating countries in SWAY reported a high impact of SCD
on various aspects of their work life and career progression,
supporting multiple USA-based studies that noted the substantial neg-
ative impact of SCD on employment.242 The USA group had a
higher proportion of patients not working, on disability, or on sick
leave than the other HI and LMI countries. Notably, more patients
from the USA group had been dismissed from their job due to circum-
stances related to SCD than in the HI and LMI groups (54% vs. 27%
and 23%, respectively). This could be accounted for by various factors
not explored in this study. However, these data are highly indicative
of the stigma that surrounds SCD and highlight the urgent need for
increased awareness and deeper understanding about SCD from
employers around how they can optimally support their employees
with SCD.

4.1 | Limitations

A key strength of SWAY s that it captures real-world data with a global
reach. Nevertheless, the study does have limitations, which are described
in full in the primary analysis (including discussion of the lower mean age
and higher proportion of proxy completers in the LMI group than in the
USA group). One key limitation of the current analysis is the classification
of countries as either HI or LMI. While this broadly allows the identifica-
tion of differences in the data based on a country's economic status, it
does not fully address differences in culture (e.g., willingness to disclose
personal disease-related patient information, social attitude, and stigma
towards SCD), healthcare resource availability, patient engagement, and
education among HCPs, factors that may also differentially affect the
experiences of patients from different countries within a group. Further-
more, we recognize the selection bias in the enrollment methods that
may affect the interpretation of these data; participants may not be fully
representative of that country's overall SCD population. However, the
unique nature of this study in attempting to capture attitudes and experi-
ences of patients with SCD across the globe still produces meaningful
data. It is important to note that a higher level of reporting does not nec-
essarily reflect a higher burden of disease, since recall bias and a variety
of socioeconomic and cultural factors likely affect the willingness of
patients to report personal disease-related information. The differing
availability of some treatments (notably HU and opioids) in participating
countries also limits the ability of patients to comment on their use and
treatment satisfaction. Finally, patient sampling in many SWAY-
participating countries was limited compared with the USA, so may be

less representative of the country's SCD population.

5 | CONCLUSIONS

Data presented here further support our previous finding that the burden
of SCD on patients' lives is substantial regardless of geographical loca-
tion.2 However, by focusing on the USA patient population, we note that
there is a higher patient-reported disease burden and healthcare resource
utilization in the USA than in other participating countries. While this is
unlikely to reflect a more severe disease burden attributable to geographi-
cal location, it does support the need for a substantial improvement in dis-
ease awareness and understanding of SCD. Patients in the USA
expressed a high level of satisfaction with their treatment's control of
their SCD, despite having a high VOC burden. Pain is a defining symptom
of SCD. This is reflected by the consistently high desire for alternative
pain management treatments, irrespective of geographical location,
emphasizing the global unmet need for new treatments to reduce the
long-term impact of vaso-occlusion. New treatments, including those that
reduce pain but also decrease the demand on healthcare resources, are
urgently needed both within the USA and globally.
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