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Abstract

Background: Improved outcomes and the availability of clinical trials of hematopoietic cell 

transplantation (HCT) from alternate donors and genetically modified autologous hematopoietic 

progenitor cells have expanded the applicability of HCT for sickle cell disease (SCD). To 

understand the perspective of primary caregivers exploring HCT in the current milieu, we asked 

the research question “What motivates primary caregivers to decide to consider HCT and to seek, 

and to attend, an HCT consultation?”

Procedures: We conducted qualitative interviews with primary caregivers within one week after 

a consultation for HCT for SCD. Data were analyzed using open and axial coding stages of 

grounded theory methodology.

Results: We interviewed 29 primary caregivers (26 females, age 29 to 64 [median 42] years). 

Primary caregivers report of SCD complications in their child included at least one in the last year 

by 23 (82%), few or none by 8 (28%), and pain on ≥3 days a week by 13 (46%) primary 

caregivers. Qualitative analysis revealed that primary caregivers, (i) learn about curative options 

through social networks, social media, and the news media; (ii) seek consultation because of their 

child’s diminished quality of life, recent complications, an imminent major medical decision, or 

anxiety about future severe complications; and (iii) see gene therapy as a new, less invasive, and 

more acceptable treatment.

Conclusion: Primary caregivers of children with SCD learn about HCT through social networks, 

social and news media, and explore HCT as a means to prevent SCD complications and help their 

child live a normal life.
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1 |  INTRODUCTION

Sickle cell disease (SCD) is a genetic disorder of the red blood cell that affects 

approximately 100 000 individuals in the United States,1 and is associated with vaso-

occulsive episodes (VOE), acute chest syndrome, stroke, and splenic sequestration, 

progressive organ dysfunction, impaired quality of life, and premature mortality.2–5 

Hydroxyurea (HU), and the recently approved disease-modifying therapies, including L-

glutamine,6 voxeltor,7 crizanlizumab,8 offer the possibility of long-term amelioration of the 

disorder. Lack of access to high-quality, comprehensive care, health disparities, and other 

sociodemographic factors all contribute to difficulties in adherence to, and the long-term 

effectiveness of, these regimens.9

Hematopoietic stem cell transplantation (HCT) from allogeneic donors and, more recently, 

gene therapy (GT) with autologous genetically modified hematopoietic stem cells, offer the 

possibility of long-term disease amelioration. HCT/GT are associated with substantial risks 

of morbidity and mortality in the short term, as well as a risk of chronic, and even disabling, 

complications. The safety and efficacy of HCT have been improving with advances in 

supportive care.10 The vast majority of patients have undergone HCT from human leukocyte 

antigen (HLA) identical related donors. The principal barriers to HCT are the unavailability 

of HLA-matched donors and the disparity between physicians’ and patient or primary 

caregiver assessment of the patient’s disease severity in the consideration for HCT.11,12 

There appears recently to be a paradigmatic shift in the application of HCT for SCD with the 

advent of HCT from alternate donors, and the emergence of GT. In fact, more than 65% of 

HCT for SCD reported to the Center for International Blood and Marrow Transplant 

Research (CIBMTR) from 2008 to 2017 have been performed after 2013.13,14 This 

paradigmatic shift is likely reflective not only of the availability of novel treatments but also 

of the increased willingness of physicians and patients to consider HCT.15,16 Previous 

studies have investigated attitudes in the general SCD community rather than people who are 

actively considering HCT.17–20 We undertook a qualitative study to gain insight into the 

perspective of primary givers who attended a consultation with an HCT physician for 

discussing HCT options for SCD in the current era of expanded curative options. Our 

research question was: “What motivates primary caregivers to decide to consider HCT and 

to seek and to attend an HCT consultation?”

2 |  METHODS

During 2019, we conducted qualitative interviews with primary caregivers of children with 

SCD attending a consultation with the same HCT physician at Children’s Healthcare of 

Atlanta, Georgia. The program has extensive experience with performing HCTs for SCD and 

has an established referral pattern from the large institutional SCD program and from 

elsewhere. Patients attend an HCT consultation at the recommendation of their sickle cell 
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hematologist. All consults were accepted regardless of patient age, disease severity, the 

availability of a suitable donor, or eligibility for participation in a currently open clinical 

trial.

Because of the excellent outcomes of HCT from HLA-identical sibling, this treatment was 

offered for young patients with symptomatic SCD with a sibling match. Most primary 

caregivers with an HLA-matched sibling donor for their child were considering when, rather 

than whether, to proceed with HCT. Primary caregivers of patients without an HLA-matched 

sibling donor were willing to consider participation in clinical trials for both haploidentical 

donor HCT and GT.

After consultation with the HCT physician, primary caregivers were approached for consent 

to the study. Qualitative interviews were conducted using semi-structured interview guide 

with probes that were adapted to donor status. Audio recordings of the interviews were 

transcribed verbatim. Transcripts were coded using descriptive qualitative analysis using 

NVivo 12 (QSR International).

The first stage of the analysis involved open coding,21 with the lead coder performing a line-

by-line analysis of the transcripts, identifying concepts, or primary caregiver responses, 

related to the research question. Similar concepts were grouped into categories representing 

overarching patterns in the data set. The second stage of analysis, axial coding, identified 

relationships among the categories22 and how the relationships address the research 

objective. Data saturation was reached when no new concepts, related to the research 

objective, emerged from the data set. Final conclusions were drawn from the most frequent 

and relevant responses. The coding scheme used by the primary coder (CBS) was tested by 

two other investigators (NB) and (DR). We achieved an intercoder agreement of greater than 

90%.

Patient demographics, assessment of disease severity, and the availability of suitable donors 

were ascertained from primary caregivers before the beginning of the qualitative interview. 

Results are reported in compliance with the Consolidated Criteria for Reporting Qualitative 

Research.23

3 |  RESULTS

We interviewed 29 adults (26 females), 27 of whom identified as African American, one as 

mixed race, and one as White Hispanic. Ages of the primary caregivers ranged from 29 to 64 

years with a median age of 42 years. The age of the child (15 female) ranged from 14 

months to 18 years (median 14 years). Twenty-three (79%) primary caregivers reported that 

their child had experienced an SCD-related complication in the last year. Thirteen (45%) 

primary caregivers reported that their child had experienced pain on three or more days a 

week. Eight (28%) primary caregivers believed that their child experienced overall good 

health with few or no SCD complications.

Primary caregivers provided patient history of SCD-related complications, current treatment 

plans, perception of patient’s experience with SCD-related pain, and perception of the 

patient’s overall health (Table 1).
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We developed three findings from the analysis. (1) Families are learning about curative 

options through social networks, social media, and news media. (2) Caregivers are motivated 

to seek consultation because of their child’s diminished quality of life, recent complications, 

the need to make a major medical decision, or concern about future severe complications. 

(3) Primary caregivers view GT as a new and potentially less invasive, lower risk, curative 

treatment, and associated with simpler recovery as compared with allogeneic HCT.

3.1 |  Families are learning about curative options through social networks, social media, 
and news media

Primary caregivers reported learning about HCT from informal social networks and 

participation in groups on social media such as Facebook. They felt optimistic when they 

heard reports of successful HCT directly from other primary caregivers or adult patients and 

hoped that HCT may be a cure for SCD (Table 2).

Primary caregivers reported using social media to keep up to date on SCD treatments and 

participate in support groups with other primary caregivers of children with SCD. These 

groups appeared to provide general, but incomplete information about procedures associated 

with HCT and GT. For instance, most caregivers were unaware that GT involved the 

administration of myeloablative chemotherapy. Thirteen primary caregivers, including three 

parents of children with an HLA-identical sibling donor, indicated that they initiated the 

conversation for HCT or GT with the hematologist, who in turn referred them to the HCT 

physician. However, this was self-reported by the caregiver during the interview. We were 

unable to determine if the hematologist had brought up the possibility of HCT previously 

and what conversations preceded the ordering of the HLA typing of the siblings. Seven 

primary caregivers reported watching the show “60 Minutes” featuring a young woman who 

underwent GT and decided to seek a consultation to learn more about this option.

Only one family, out of the 29, indicated as a result of what they learned in the consultation 

that they would no longer consider HCT or GT. Caregivers who attended a consultation 

expressed openness to the possibility of HCT or GT even when it was not an immediately 

available option for their child.

3.2 |  Caregivers are motivated to consider HCT and seek consultation because of their 
child’s diminished quality of life, recent complications, a need to make a major medical 
decision, or concern about future severe complications

Primary caregivers reported feeling distressed by how SCD limited their child’s full 

participation in age-appropriate activities. They wanted their child to be able to lead a 

“normal life” (Table 3).

Repeated school absences were a major cause of concern for primary caregivers. In addition 

to falling behind academically, they worried that repeated school absences socially isolated 

their child from their peers and school activities.

The majority of the children in this study reported low physical endurance, which limited 

their participation in activities such as sports, athletics, and dance. When asked if they 

believed their child could “run, jump, and play” like their peers without SCD, primary 
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caregivers described the limitations as well as accommodations that had to be made to allow 

their child to participate in activities to the best of their ability.

Chronic transfusion therapy (CTT), interfered with social activities, contributed to school 

absences, and may place limitations on future plans. At the time of the interview, six 

children were receiving CTT, five of whom were adolescents. The adolescents found the 

treatments to be time-consuming, contributed to increased anxiety, and limited participation 

in school and social activities. Three primary caregivers discussed the concern that CTT 

limited the choices of colleges their child could attend.

Some children experienced anxiety and depression from current SCD complications, as well 

as fearing future complications, such as unpredictable pain crises. Thirteen primary 

caregivers reported that their child experienced pain on three or more days a week and such 

pain episodes caused ongoing anxiety for both primary caregiver and child. Chronic and 

acute pain episodes frequently caused numerous ED visits, missed school, and social 

isolation due to long periods of recovery. Primary caregivers reported being distressed 

watching their child experience pain or other severe SCD complications and reported feeling 

helpless about not being able to help their child while children articulated becoming “tired 

of living like this.”

In a number of cases, a recent complication motivated primary caregivers to meet with an 

HCT physician to learn about curative options. Severe life-threatening complications such as 

a stroke or acute chest syndrome were scary as well as concerning for organ damage. 

Primary caregivers of children who experienced several VOEs were especially likely to seek 

a curative option to prevent ongoing debilitating pain. Some of the primary caregivers 

consulted with the HCT physician as part of exploring all of their options to prevent future 

complications from SCD. Primary caregivers also reported scheduling a consultation when 

faced with a medical recommendation for chronic transfusion due to a transcranial Doppler 

indicating risk for stroke, splenectomy for severe or recurrent episodes of splenic 

sequestration, or surgery for avascular necrosis of the hip.

Eight primary caregivers reported that their child had not experienced a serious SCD-related 

complication in the last year and, in fact, believed their child to be in overall good health. 

They were motivated to meet with the HCT physician because of fear of the unpredictable 

progression of SCD. They likely learned, through the internet and social media, of the 

potential for their child to experience severe SCD-related complications and premature 

mortality. A few primary caregivers reported that they had a close friend or family member 

who had SCD, and had learned firsthand about the debilitating experience of living with 

SCD. Fear of future complications and the anxiety that their child may not be able to cope in 

adulthood motivated primary caregivers to attend the consultation.

3.3 |  Primary caregivers view GT as a new and potentially less invasive, lower risk, 
curative treatment, and one that is associated with simpler recovery as compared with 
allogeneic HCT

Primary caregivers whose children did not have an HLA-identical sibling match or had 

previously been to a consultation for HCT specifically requested a referral to schedule a 
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consultation to learn more about GT (Table 4). Primary caregivers came to the consultation 

believing GT is a “cure” for SCD. Those who had attended a consultation previously were 

aware that HCT involved chemotherapy and were concerned about both the short-term 

toxicity of chemotherapy and the potential for long-term side effects, such as infertility and 

subsequent malignancy. Primary caregivers were unaware that GT also involves 

chemotherapy. Nonetheless, they believed autologous GT may be less invasive, involved less 

risk, and that the recovery would be simpler than allogeneic HCT.

In each consultation, the physician discussed all HCT and donor options, including HLA-

matched siblings, alternate donor HCT, and GT. Primary caregivers learned about clinical 

trials for gene addition, gene editing, and the use of lentiviral vectors and other 

methodologies involved in GT and early results on the outcomes of different clinical trials. 

Many primary caregivers were not aware of clinical trials for haploidentical donor HCT. 

However, after hearing about the relative risks and outcomes with various types of HCT, 

many primary caregivers expressed a preference for pursuing GT.

Primary caregivers were unaware of current clinical trials prior to the consultation. After the 

consultation, all of the primary caregivers in this study expressed willingness for their child 

to participate in a clinical trial, and several were disappointed when they learned that their 

child may not currently qualify for a clinical trial. At the time of this study, very few 

children met the eligibility criteria for GT clinical trials but were eligible for haploidentical 

donor HCT. Five primary caregivers stated their preference to wait until their child met 

eligibility criteria for GT clinical trials.

4 |  DISCUSSION

To the best of our knowledge, this study is the first to evaluate primary caregivers’ 

perspective in an era of rapid expansion of HCT options focusing on primary caregivers’ 

motivation for considering HCT and consulting with an HCT physician. The study is unique 

in that it describes the perspective of families who attended an HCT consultation in real life 

rather than sampling attitudes in hypothetical situations in the general SCD community who 

may or may not be facing a similar set of circumstances.17–19 Stigglebout et al.24 describe a 

framework to understand the differences between how real-life health states and imagined 

health utilities might impact the stimulus, interpretation, judgment, and response phases of 

decision-making. Ultimately, achieving an understanding of decision-making may require an 

integration of primary caregiver perspectives exploring both the real and imagined health 

utilities in the affected population.

Families with no HLA-matched donor attended the consultation to learn if they had any 

curative options at all. These families were also more likely to have some awareness of GT 

and specifically requested more information on this treatment. We are unable to verify if the 

motivation to attend the consultation differed by donor status as all of the families who 

actually attended the consultation were motivated to learn if there was a “cure” option for 

their child. However, the content of the consultation differed depending on donor status. The 

families of patients with an HLA-identical sibling match had more in-depth dicussion on the 

timing for pursuing HCT.
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An intriguing observation was how a recent severe disease complication or the urgency 

imposed by the need for a medical decision triggered a consultation regarding HCT. 

Loewenstein25 postulated a hot-to-cold empathy gap25 to describe how when people are in a 

cold state, they underestimate the influence of a “hot”, visceral state, e.g., being angry, in 

pain, or hungry on their behavior or preferences. In medical decision-making, for instance, a 

hot-to-cold empathy gap may explain treatment choices when cancer patients are asked to 

choose between treatment options right after being told about their diagnosis. Most of the 

primary caregivers in this study met with the HCT physician following recent SCD-related 

complications or observation of diminished quality of life. Thus, the concept of the hot-cold 

empathy gap explains why caregivers may seek a consultation for HCT soon after a life-

threatening event. In the absence of an affective state, primary caregivers may not feel an 

urgent need for medical decision-making for their child. Some primary caregivers who 

acknowledged that their child was currently experiencing overall good health considered the 

potential for future complications even when not experiencing them in the present. Through 

social networks that included adults with severe disease, these families became very 

concerned about the imminence of disease progression. Both scenarios prompted primary 

caregivers to meet with the physician to learn about their options. In fact, some primary 

caregivers in the latter scenario were dismayed to learn their child did not qualify for a 

current clinical trial because their child was not “sick enough”.

With the increase in the number of successful HCT for SCD, it is likely that families will 

come across, on social networks, more individuals with a positive experience of HCT. These 

networks may play an influential role in their consideration of curative treatments.26

Raising a child with SCD is associated with a myriad of psychological stressors for primary 

caregivers.27 Families experience stress from the burden of SCD treatments, such as CTT, 

regular clinic visits, and the financial hardship from missed workdays.27,28 Taking care of 

their child through the pain crises and other severe SCD-related complications may cause 

the greatest distress for primary caregivers.27 Primary caregivers cope in a variety of ways, 

such as joining support groups as well as engaging in health information–seeking behavior 

(HISB).29 Primary caregivers feel powerless watching their child’s pain and suffering from 

SCD, and seeking information about a “cure” for SCD may assist in coping with their 

child’s disease. When individuals indulging in HISB find the information they seek, they 

may experience improved psychological adjustment to illness.29 Similar to the hot-cold 

empathy gap,25 Lambert et al.29 describe the antecedent gap where, after experiencing a 

severe complication or receiving a dire diagnosis, there may be a gap between what health 

information the primary caregivers have and what they want to know. Although after the 

consultation, most primary caregivers felt that they had received an overwhelming amount of 

information to consider and had a lot to think about and discuss with their family, they also 

perceived that they now had “options” for their child with SCD.

Prior to the consultation, most primary caregivers were not aware of haploidentical donor 

option, but had heard about GT, and many had scheduled the consultation to learn 

specifically about GT. Primary caregivers believed GT to be “less invasive” than HCT 

because autologous HCT is not associated with GVHD. However, most primary caregivers 

expressed more concern about the short- and long-term effects of chemotherapy than 
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concerns for GVHD. The discussion of GT revealed a willingness to participate in an early-

phase clinical trial. Our study confirms observations in the general SCD community for the 

consideration of GT.30–32 Historically, African Americans have been reported to have a 

distrust of the medical community in general, and clinical trials, in particular.33 Haywood et 

al.34 report changing attitudes among SCD patients about participation in clinical trials. In 

their study, more education, better-perceived health status, and previous clinical trial 

participation were all associated with more positive attitudes about clinical trials.34

We have previously reported that an interplay of patient-related and disease-related factors, 

decision type, and physician-related factors, as well as institutional frameworks, influenced 

physician perspectives on treatment options and decision-making regarding these therapies.
35 Ready access to a well-established comprehensive SCD program with many open clinical 

trials, and an HCT center with experience in SCD, may have influenced the willingness of 

primary caregivers in this study to consider participation in clinical trials.

This study has several limitations. These were observations in an institution following more 

than 2000 patients with SCD, with an established referral pattern to a large HCT program 

with experience in SCD and several open clinical trials for HCT/GT for SCD. The threshold 

for consultation may be low because all consults were accepted regardless of age, disease 

severity, availability of a suitable donor, or eligibility for a currently open study. Thus, the 

perspective of primary caregivers seen in consultation at this center may not be 

generalizable. This study may however be descriptive of the perspective of primary 

caregivers, absent the individual, physician, and institutional barriers to the consideration of 

HCT/GT.35 We were able to enroll 29 primary caregivers who attended HCT consultation in 

the year 2019, which coincided with highly publicized reports in the media of early cases of 

GT. The perspective of the primary caregivers reflects the prevalent attitudes in this period. 

This study did not capture the perspective of those primary caregivers who were offered a 

consultation, but either refused or did not keep the appointment because of ambivalence of 

HCT or another reason.

5 |  CONCLUSION

Concern about diminishing quality of life, a hope for their child to have a more “normal” 

life, recent severe SCD-related complications, and the need to make a major medical 

decision motivated primary caregivers to consider HCT. Gathering information from social 

media and social networks, many primary caregivers sought to learn more about GT which 

they viewed as a new and potentially less risk treatment option. These findings provide a 

framework for understanding how primary caregivers approach the decision to consider 

HCT/GT and to seek HCT consultation. The evident interest in learning about HCT/GT 

options provides the rationale for incorporating the discussion of curative options with 

families into comprehensive care.
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Abbreviations:

CIBMTR Center for International Blood and Marrow Transplant Research

CTT chronic transfusion therapy

GT gene therapy

GVHD graft versus host disease

HCT hematopoietic stem cell transplantation

HISB health information-seeking behavior

HLA human leukocyte antigen

HU hydroxyurea

SCD sickle cell disease

VOE vaso-occulsive episodes

REFERENCES

1. Hassell KL. Population estimates of sickle cell disease in the U.S. Am J Prev Med. 2010;38(4 
Suppl):S512–521. [PubMed: 20331952] 

2. Platt OS, Brambilla DJ, Rosse WF, et al. Mortality in sickle cell disease-life expectancy and risk 
factors for early death. N Engl J Med. 1994;330(23):1639–1644. [PubMed: 7993409] 

3. Panepinto JA, Bonner M. Health-related quality of life in sickle cell disease: past, present, and 
future. Pediatr Blood Cancer. 2012;59(2):377–385. [PubMed: 22522407] 

4. DeBaun MR, Ghafuri DL, Rodeghier M, et al. Decreased median survival of adults with sickle cell 
disease after adjusting for left truncation bias: a pooled analysis. Blood. 2019;133(6):615–617. 
[PubMed: 30530750] 

5. Kato GJ, Piel FB, Reid CD, et al. Sickle cell disease. Nat Rev Dis Primers. 2018;4:18010. [PubMed: 
29542687] 

6. Cieri-Hutcherson NE, Hutcherson TC, Conway-Habes EE, Burns BN, White NA. Systematic review 
of l-glutamine for prevention of vasoocclusive pain crisis in patients with sickle cell disease. 
Pharmacotherapy. 2019;39(11):1095–1104. [PubMed: 31505045] 

7. Blair HA. Voxelotor: first approval. Drugs. 2020;80(2):209–215. [PubMed: 32020554] 

8. Blair HA. Crizanlizumab: first approval. Drugs. 2020;80(1):79–84. [PubMed: 31933169] 

9. Shah N, Bhor M, Xie L, et al. Treatment patterns and economic burden of sickle-cell disease 
patients prescribed hydroxyurea: a retrospective claims-based study. Health Qual Life Outcomes. 
2019;17(1):155. [PubMed: 31619251] 

10. Gluckman E, Cappelli B, Bernaudin F, et al. Sickle cell disease: an international survey of results 
of HLA-identical sibling hematopoietic stem cell transplantation. Blood. 2017;129(11):1548–
1556. [PubMed: 27965196] 

11. Majhail NS, Omondi NA, Denzen E, Murphy EA, Rizzo JD. Access to hematopoietic cell 
transplantation in the United States. Biol Blood Marrow Transplant. 2010;16(8):1070–1075. 
[PubMed: 20036337] 

12. Jae GA, Lewkowitz AK, Yang JC,Shen L, Rahman A, DelToro G. Barriers to conceiving sibling 
donors for sickle cell disease: perspectives from patients and parents. Ethn Health. 
2011;16(4-5):431–445. [PubMed: 21797728] 

Sinha et al. Page 9

Pediatr Blood Cancer. Author manuscript; available in PMC 2021 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



13. Eapen M, Brazauskas R, Walters MC, et al. Effect of donor type and conditioning regimen 
intensity on allogeneic transplantation outcomes in patients with sickle cell disease: a retrospective 
multicentre, cohort study. Lancet Haematol. 2019;6(11):e585–e596. [PubMed: 31495699] 

14. Stenger E, Abraham A, Travers CD, et al. Development of a multi-center cohort to evaluate long-
term outcomes and late effects following hematopoietic cell transplantation for sickle cell disease: 
a STAR initiative. Blood. 2017;130(Suppl 1):3271.

15. de la Fuente J, Dhedin N, Koyama T, et al. Haploidentical bone marrow transplantation with post-
transplantation cyclophosphamide plus thiotepa improves donor engraftment in patients with 
sickle cell anemia: results of an international learning collaborative. Biol Blood Marrow 
Transplant. 2019;25(6):1197–1209. [PubMed: 30500440] 

16. Bolanos-Meade J, Cooke KR, Gamper CJ, et al. Effect of increased dose of total body irradiation 
on graft failure associated with HLA-haploidentical transplantation in patients with severe 
haemoglobinopathies: a prospective clinical trial. Lancet Haematol. 2019;6(4):e183–e193. 
[PubMed: 30878319] 

17. O’Brien SH, Hankins JS. Decision analysis of treatment strategies in children with severe sickle 
cell disease. J Pediatr Hematol Oncol. 2009;31(11):873–878. [PubMed: 19829150] 

18. van Besien K, Koshy M, Anderson-Shaw L, et al. Allogeneic stem cell transplantation for sickle 
cell disease. A study of patients’ decisions. Bone Marrow Transplant. 2001;28(6):545–549. 
[PubMed: 11607766] 

19. Kodish E, Lantos J, Stocking C, Singer PA, Siegler M, Johnson FL. Bone marrow transplantation 
for sickle cell disease. A study of parents’ decisions. N Engl J Med. 1991;325(19):1349–1353. 
[PubMed: 1922237] 

20. Bakshi N, Katoch D, Sinha CB, et al. Assessment of patient and caregiver attitudes and approaches 
to decision-making regarding bone marrow transplant for sickle cell disease: a qualitative study. 
JAMA Netw Open. 2020;3(5):e206742.

21. Corbin JM, Strauss AL. Basics of Qualitative Research: Techniques and Procedures for Developing 
Grounded Theory. 4th ed. Los Angeles: SAGE; 2015.

22. LaRossa R Grounded theory methods and qualitative family research. J Marriage Fam. 
2005;67(4):837–857.

23. Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative research (COREQ): a 
32-item checklist for interviews and focus groups. Int J Qual Health Care. 2007;19(6):349–357. 
[PubMed: 17872937] 

24. Stiggelbout AM, de Vogel-Voogt E. Health state utilities: a framework for studying the gap 
between the imagined and the real. Value Health. 2008;11(1):76–87. [PubMed: 18237362] 

25. Loewenstein G Hot-cold empathy gaps and medical decision making. Health Psychol. 
2005;24(4S):S49–56. [PubMed: 16045419] 

26. Walker AL, Gaydos LM, Farzan R, De Castro L, Jonassaint C. Social media discussions provide 
new insight about perceptions of hydroxyurea in the sickle cell community. Am J Hematol. 
2019;94(5):E134–E136. [PubMed: 30734364] 

27. Reader SK, Ruppe NM, Deatrick JA, et al. Caregiver perspectives on family psychosocial risks and 
resiliencies in pediatric sickle cell disease: informing the adaptation of the psychosocial 
assessment tool. Clin Pract Pediatr Psychol. 2017;5(4): 330.

28. Hawkins LM, Sinha CB, Ross D, et al. Patient and family experience with chronic transfusion 
therapy for sickle cell disease: a qualitative study. BMC Pediatr. 2020;20(1):172. [PubMed: 
32305060] 

29. Lambert SD, Loiselle CG. Health information-seeking behavior. Qual Health Res. 
2007;17(8):1006–1019. [PubMed: 17928475] 

30. Persaud A, Desine S, Blizinsky K, Bonham VL. A CRISPR focus on attitudes and beliefs toward 
somatic genome editing from stakeholders within the sickle cell disease community. Genet Med. 
2019;21(8):1726–1734. [PubMed: 30581191] 

31. Hollister BM, Gatter MC, Abdallah KE, et al. Perspectives of sickle cell disease stakeholders on 
heritable genome editing. CRISPR J. 2019;2(6):441–449. [PubMed: 31742431] 

Sinha et al. Page 10

Pediatr Blood Cancer. Author manuscript; available in PMC 2021 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



32. Strong H, Mitchell MJ, Goldstein-Leever A, Shook L, Malik P, Crosby LE. Patient perspectives on 
gene transfer therapy for sickle cell disease. Adv Ther. 2017;34(8):2007–2021. [PubMed: 
28717861] 

33. Luebbert R, Perez A. Barriers to clinical research participation among African Americans. J 
Transcult Nurs. 2016;27(5):456–463. [PubMed: 25754929] 

34. Haywood C Jr, Lanzkron S, Diener-West M, et al. Attitudes toward clinical trials among patients 
with sickle cell disease. Clin Trials. 2014;11(3):275–283. [PubMed: 24532686] 

35. Bakshi N, Sinha CB, Ross D, Khemani K, Loewenstein G, Krishnamurti L. Proponent or 
collaborative: physician perspectives and approaches to disease modifying therapies in sickle cell 
disease. PLoS One. 2017;12(7):e0178413. [PubMed: 28727801] 

Sinha et al. Page 11

Pediatr Blood Cancer. Author manuscript; available in PMC 2021 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Sinha et al. Page 12

TA
B

L
E

 1

Pa
tie

nt
 c

ha
ra

ct
er

is
tic

s 
as

 r
ep

or
te

d 
by

 th
ei

r 
pr

im
ar

y 
ca

re
gi

ve
rs

P
at

ie
nt

 c
ha

ra
ct

er
is

ti
cs

 a
s 

re
po

rt
ed

 b
y 

th
ei

r 
pr

im
ar

y 
ca

re
gi

ve
rs

P
ri

m
ar

y 
ca

re
gi

ve
rs

 b
el

ie
ve

 t
he

ir
 c

hi
ld

 is
 n

ot
 in

 g
oo

d 
ov

er
al

l h
ea

lt
h 

du
e 

to
 S

C
D

. n
 =

 2
1

P
ri

m
ar

y 
ca

re
gi

ve
rs

 t
he

ir
 b

el
ie

ve
 c

hi
ld

 is
 in

 g
oo

d 
he

al
th

 d
es

pi
te

 S
C

D
. n

 =
 8

C
hr

on
ic

 p
ai

n
St

ro
ke

C
hr

on
ic

 t
ra

ns
fu

si
on

 
th

er
ap

y
Ta

ki
ng

 h
yd

ro
xy

ur
ea

H
L

A
-i

de
nt

ic
al

 
si

bl
in

g 
m

at
ch

C
hr

on
ic

 p
ai

n
C

hr
on

ic
 t

ra
ns

fu
si

on
 

th
er

ap
y

Ta
ki

ng
 h

yd
ro

xy
ur

ea
H

L
A

-i
de

nt
ic

al
 

si
bl

in
g 

m
at

ch

H
bS

S
17

2
1

17
4

0
5

2
3

H
bS

ß
2

0
0

1
0

0
0

0
0

H
bS

C
2

1
1

0
0

0
0

0
0

Pediatr Blood Cancer. Author manuscript; available in PMC 2021 July 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Sinha et al. Page 13

TA
B

L
E

 2

Fa
m

ili
es

 a
re

 le
ar

ni
ng

 a
bo

ut
 c

ur
at

iv
e 

op
tio

ns
 th

ro
ug

h 
so

ci
al

 n
et

w
or

ks
, s

oc
ia

l m
ed

ia
, a

nd
 n

ew
s 

m
ed

ia

Su
bt

he
m

es
Q

uo
te

s

L
ea

rn
in

g 
th

ro
ug

h 
co

m
m

un
ity

 a
nd

 s
oc

ia
l n

et
w

or
ks

“W
e 

ju
st

 f
ou

nd
 a

 f
am

ily
 m

em
be

r 
in

 c
hu

rc
h 

w
ho

 ju
st

 w
en

t t
hr

ou
gh

 it
 [

H
C

T
] 

la
st

 y
ea

r. 
T

he
 c

hi
ld

 is
 d

oi
ng

 v
er

y 
w

el
l.”

In
te

ra
ct

io
n 

w
ith

 s
up

po
rt

 g
ro

up
s 

on
 s

oc
ia

l m
ed

ia
“I

 a
m

 in
 th

e 
B

M
T

 g
ro

up
 a

nd
 th

e 
si

ck
le

 c
el

l g
ro

up
. I

 h
av

e 
be

en
 r

ea
di

ng
 a

nd
 s

ee
in

g 
w

ha
t i

s 
go

in
g 

on
.

D
oi

ng
 m

y 
ow

n 
re

se
ar

ch
 o

n 
it.

 I
 f

ee
l i

n 
m

y 
he

ar
t t

ha
t I

 s
ho

ul
d 

do
 th

is
 f

or
 h

er
.”

“I
 h

ad
 h

ea
rd

 a
bo

ut
 it

 [
H

C
T

].
 I

 a
m

 p
ar

t o
f 

a 
Fa

ce
bo

ok
 s

ic
kl

e 
un

ite
d 

su
pp

or
t g

ro
up

. I
 le

ar
ne

d 
ab

ou
t i

t t
hr

ou
gh

 th
er

e.
”

Pa
re

nt
 in

iti
at

ed
 in

te
rn

et
 r

es
ea

rc
h

“I
 k

ne
w

 th
at

 it
 [

H
C

T
] 

w
as

 th
e 

on
ly

 c
ur

e.
 T

ha
t’

s 
w

ha
t I

 r
es

ea
rc

he
d 

on
lin

e.
 T

ha
t’

s 
w

ha
t I

 th
ou

gh
t.”

St
or

ie
s 

on
 n

ew
s 

m
ed

ia
“A

bo
ut

 a
 m

on
th

 o
r 

tw
o 

ag
o 

th
er

e 
w

as
 th

e 
C

B
S 

do
cu

m
en

ta
ry

 a
bo

ut
 s

ic
kl

e 
ce

ll 
ab

ou
t t

he
 g

en
e 

tr
an

sp
la

nt
 [

si
c]

. I
 to

ld
 h

er
 [

da
ug

ht
er

] 
to

 g
o 

lis
te

n.
”

“A
nd

 th
en

, o
f 

co
ur

se
 y

ou
 k

no
w

, t
he

 6
0 

M
in

ut
e 

st
or

y 
[a

bo
ut

 g
en

e 
th

er
ap

y]
 c

am
e 

ou
t.”

Pediatr Blood Cancer. Author manuscript; available in PMC 2021 July 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Sinha et al. Page 14

TA
B

L
E

 3

C
ar

eg
iv

er
s 

ar
e 

m
ot

iv
at

ed
 to

 c
on

si
de

r 
H

C
T

 a
nd

 s
ee

k 
co

ns
ul

ta
tio

n 
be

ca
us

e 
of

 th
ei

r 
ch

ild
’s

 d
im

in
is

he
d 

qu
al

ity
 o

f 
lif

e,
 r

ec
en

t c
om

pl
ic

at
io

ns
, a

 n
ee

d 
to

 m
ak

e 
a 

m
aj

or
 m

ed
ic

al
 d

ec
is

io
n,

 o
r 

th
e 

co
nc

er
n 

ab
ou

t f
ut

ur
e 

se
ve

re
 c

om
pl

ic
at

io
ns

Su
bt

he
m

es
Q

uo
te

s

D
is

ea
se

 is
 im

pa
ir

in
g 

th
e 

qu
al

ity
 o

f 
lif

e
“S

he
 w

ou
ld

 li
ke

 to
 p

ro
ce

ed
 w

ith
 th

e 
ge

ne
 th

er
ap

y 
du

e 
to

 th
e 

fa
ct

 s
he

 d
oe

sn
’t

 w
an

t t
o 

co
nt

in
ue

 li
fe

 h
av

in
g 

to
 b

e 
on

 th
e 

sc
he

du
le

 w
ith

 th
e 

in
fu

si
on

s.
”

SC
D

 c
om

pl
ic

at
io

ns
 li

m
iti

ng
 f

ut
ur

e 
as

pi
ra

tio
ns

“I
 ju

st
 s

ee
 h

er
 w

an
tin

g 
to

 d
o 

th
in

gs
 in

 li
fe

, l
ik

e 
go

 o
ff

 to
 c

ol
le

ge
 a

nd
 s

tu
ff

, a
nd

 I
’m

 ju
st

 k
in

d 
of

 w
ar

y 
ab

ou
t s

en
di

ng
 h

er
 a

w
ay

. K
no

w
in

g 
ho

w
 m

an
y 

tim
es

 
sh

e’
s 

si
ck

 o
ut

 o
f 

th
e 

w
ee

k.
 I

 ju
st

 h
at

e 
to

 s
ee

 h
er

 g
o 

an
d 

no
t b

e 
su

cc
es

sf
ul

 b
ec

au
se

 o
f 

he
r 

ill
ne

ss
.”

T
he

 d
es

ir
e 

to
 li

ve
 w

ith
ou

t t
he

 f
ea

r 
of

un
pr

ed
ic

ta
bl

e 
co

m
pl

ic
at

io
ns

“I
t (

H
C

T
) 

w
ill

 g
iv

e 
yo

u 
th

e 
op

po
rt

un
ity

 to
 li

ve
 li

fe
 w

ith
 m

in
im

um
 a

m
ou

nt
 o

f 
ri

sk
. W

e 
m

ay
 h

av
e 

hy
pe

rt
en

si
on

, b
ut

 w
e 

do
n’

t t
hi

nk
 th

at
 if

 I
 m

ig
ht

 g
o 

to
 b

ed
 

to
da

y 
an

d 
no

t w
ak

e 
up

 b
ec

au
se

 o
f 

th
e 

di
se

as
e 

I 
ha

ve
.”

A
 m

aj
or

 m
ed

ic
al

 d
ec

is
io

n-
m

ak
in

g 
br

in
gs

 
ur

ge
nc

y 
to

 th
e 

di
se

as
e

“I
 a

m
 s

til
l r

ea
lly

 c
on

ce
rn

ed
 b

ec
au

se
 s

he
 is

 s
ch

ed
ul

ed
 f

or
 s

ur
ge

ry
 th

is
 F

ri
da

y.
 I

 s
til

l h
av

e 
up

 u
nt

il 
th

at
 d

ay
. I

 s
til

l h
av

e 
to

 r
ea

lly
 m

ak
e 

a 
co

ns
ci

ou
s 

ch
oi

ce
 to

 
w

he
th

er
 o

r 
no

t r
em

ov
in

g 
he

r 
sp

le
en

 is
 th

e 
be

st
 c

ho
ic

e 
or

 k
ee

pi
ng

 h
er

on
 th

e 
ch

ro
ni

c 
tr

an
sf

us
io

n 
w

ou
ld

 b
e 

be
tte

r 
be

ca
us

e 
it 

w
or

ks
.”

R
ec

en
t d

is
ea

se
 c

om
pl

ic
at

io
n 

se
rv

es
 a

s 
a 

re
m

in
de

r 
of

 th
e 

su
ff

er
in

g 
an

d 
da

ng
er

 
as

so
ci

at
ed

 w
ith

 th
e 

di
se

as
e

“H
e’

s 
ab

le
 to

 w
al

k 
on

 h
is

 o
w

n 
bu

t h
e 

ha
s 

pa
in

 o
r 

yo
u 

kn
ow

 th
at

 s
ou

nd
 th

e 
bo

dy
 c

an
 m

ak
e 

w
he

n 
yo

u’
re

 w
al

ki
ng

 li
ke

 a
 c

ra
ck

in
g 

so
un

d 
a 

po
pp

in
g 

so
un

d 
w

ill
 

co
m

e 
up

on
 h

im
 a

nd
 h

e 
ha

s 
to

 s
to

p.
 H

e’
ll 

st
um

bl
e.

 H
e 

st
um

bl
es

 a
 lo

t.”
“[

C
hi

ld
] 

be
 o

ka
y,

 a
nd

 th
en

 a
ll 

of
 th

e 
su

dd
en

 w
e 

ha
ve

 a
n 

ac
ut

e 
ch

es
t s

yn
dr

om
e.

 I
t s

ca
re

d 
m

e.
 I

t [
de

at
h]

 c
ou

ld
 ju

st
 h

ap
pe

n 
lik

e 
th

at
 f

or
 h

er
.”

Pediatr Blood Cancer. Author manuscript; available in PMC 2021 July 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Sinha et al. Page 15

TA
B

L
E

 4

Pr
im

ar
y 

ca
re

gi
ve

rs
 v

ie
w

 G
T

 a
s 

a 
ne

w
 a

nd
 p

ot
en

tia
lly

 le
ss

 in
va

si
ve

, l
ow

er
 r

is
k,

 c
ur

at
iv

e 
tr

ea
tm

en
t, 

an
d 

on
e 

th
at

 is
 a

ss
oc

ia
te

d 
w

ith
 s

im
pl

er
 r

ec
ov

er
y 

as
 

co
pa

re
d 

w
ith

 a
llo

ge
ne

ic
 H

C
T

Su
bt

he
m

e
Q

uo
te

s

G
en

e 
th

er
ap

y 
is

 a
 c

ur
e 

fo
r 

SC
D

“S
ev

er
al

 s
uc

ce
ss

 s
to

ri
es

 in
 m

y 
re

se
ar

ch
 th

at
 th

ey
 a

re
 d

oi
ng

 f
in

e.
 T

he
y 

ar
e 

do
in

g 
fi

ne
. W

ith
in

 a
 y

ea
r 

of
 h

av
in

g 
th

is
 g

en
e 

th
er

ap
y,

 th
er

e 
is

 li
te

ra
lly

 n
o 

si
ck

le
d 

bl
oo

d 
ce

lls
 to

 b
e 

fo
un

d.
”

L
es

s 
in

va
si

ve
 tr

ea
tm

en
t w

ith
 f

as
te

r 
re

co
ve

ry
 th

an
 a

llo
ge

ne
ic

 H
C

T
“I

t i
s 

de
fi

ni
te

ly
 is

 a
 w

in
/w

in
 s

itu
at

io
n 

fo
r 

an
yb

od
y 

co
ns

id
er

in
g 

it.
 I

t [
ge

ne
 th

er
ap

y]
 is

 n
ot

 a
s 

in
va

si
ve

 [
as

 H
C

T
].

”
“T

he
 f

ac
t t

ha
t i

t d
oe

sn
’t

 h
av

e 
th

at
 lo

ng
 o

f 
a 

re
co

ve
ry

 a
s 

th
e 

B
M

T.
 I

 th
in

k 
th

at
 s

tu
ck

 o
ut

.”
“I

 ju
st

 f
el

t l
ik

e 
it 

w
as

 a
 s

im
pl

er
 p

ro
ce

ss
 f

ro
m

 m
y 

un
de

rs
ta

nd
in

g.
”

L
es

s 
ri

sk
 w

ith
 n

o 
ri

sk
 o

f 
G

V
H

D
“F

ro
m

 m
y 

un
de

rs
ta

nd
in

g,
 th

ey
 a

re
 a

ll 
si

m
ila

r, 
bu

t t
he

 r
is

k 
fa

ct
or

s 
se

em
 to

 b
e 

a 
lo

t l
es

s 
w

ith
 g

en
e 

th
er

ap
y,

 w
hi

ch
 is

 s
lig

ht
ly

 m
or

e 
as

su
ri

ng
.”

“T
he

 r
is

k 
of

 [
G

V
H

D
] 

is
 h

ig
he

r 
w

he
n 

yo
u 

ar
e 

do
in

g 
th

e 
bo

ne
 m

ar
ro

w
 f

ro
m

 th
e 

do
no

r 
ve

rs
us

 h
im

 r
ec

ei
vi

ng
 h

is
 o

w
n 

st
em

 c
el

ls
 b

ac
k.

 S
o,

 th
at

’s
 k

in
d 

of
 th

e 
pi

ec
e 

fo
r 

m
e 

th
at

 is
 a

 g
am

e 
ch

an
ge

r.”

Pediatr Blood Cancer. Author manuscript; available in PMC 2021 July 01.


	Abstract
	INTRODUCTION
	METHODS
	RESULTS
	Families are learning about curative options through social networks, social media, and news media
	Caregivers are motivated to consider HCT and seek consultation because of their child’s diminished quality of life, recent complications, a need to make a major medical decision, or concern about future severe complications
	Primary caregivers view GT as a new and potentially less invasive, lower risk, curative treatment, and one that is associated with simpler recovery as compared with allogeneic HCT

	DISCUSSION
	CONCLUSION
	References
	TABLE 1
	TABLE 2
	TABLE 3
	TABLE 4

