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Introduction
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H-VOC, hospitalization due to vaso-occlusive crisis; SCD, sickle cell disease; VOC, vaso-occlusive crisis
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SCD, an inherited blood disorder, is a global health burden that has been largely neglected. Despite improvement in 

diagnosis, treatment and management over the past few decades, SCD-related morbidity remains high1

SCD-related morbidity is characterized by VOCs, which are acutely painful events2–4

H-VOC is common in patients with SCD,5,6 with an increasing occurrence of SCD-related complications, including organ 

damage, as the disease progresses7

In a previous analysis, we demonstrated that history of H-VOC is significantly associated with subsequent H-VOC and a 

longer length of hospital stay8

However, evidence regarding the relationship between H-VOC and SCD-related organ damage is lacking
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Aim
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1. ClinicalTrials.gov. NCT01220115

Our aim is to assess whether history of H-VOC is associated with 

hospitalization due to SCD-related organ damage, through retrospective 

analysis of data collected prospectively during a 3-year, multicenter, 

observational US study (NCT01220115) that aimed to better understand 

disease burden and management of SCD1
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Methods

▪ Organ damage was defined based on hospital discharge diagnosis. A full definition of SCD-related organ damage can be found in the 

supplementary information, accessed via the QR code

▪ Variables tested at baseline, in addition to history of H-VOC, included demographics, history of SCD-related organ damage,

laboratory blood measurements and treatment history. History of H-VOC was defined as any number (any vs none) of H-VOC in the past 

12 months

▪ Age and sex were included by default in all models based on literature suggesting they are relevant factors influencing organ damage 

▪ Hazard ratios (HRs) for the time from H-VOC to the first subsequent hospitalization due to SCD-related organ damage were estimated 

using multivariable Cox regression

▪ Worsening of pre-existing organ damage was not considered as an event due to potential confounding (ie worsening of organ damage 

related to the pre-existing condition rather than as a consequence of the VOC)
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HR, hazard ratio

1. ClinicalTrials.gov. NCT01220115

Aged ≥16 years and

hospital admission data available

N=498

102 100

n=202

Original study1 This analysis
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Results
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Table 1. Patient demographics

BMI, body mass index; IQR, interquartile range

Demographic Patients (N=202)

Age, years, median (IQR) 31.0 (22.0–41.0)

Sex

Female, n (%) 102 (50.5)

Male, n (%) 100 (49.5)

SCD genotype

HbSS, n (%) 143 (70.8)

HbSβ-thalassemia, n (%) 22 (10.9)

HbSC, n (%) 36 (17.8)

Unknown, n (%) 1 (0.5)

BMI, kg/m2, median (IQR) 23.3 (20.9–26.8)

Race

American Indian/Alaskan Native, n (%) 1 (0.5)

Black or African American, n (%) 197 (97.5)

White – Caucasian, n (%) 3 (1.5)

Other, n (%) 1 (0.5)
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Results
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Table 2. Baseline characteristics

*Within the 12 months preceding baseline

HU, hydroxyurea

Characteristic Patients (N=202)

H-VOC history*

Yes, n (%) 90 (44.6)

No, n (%) 112 (55.4)

H-VOC history, median (IQR) 2 (1–3)

SCD-related organ damage history*

Yes, n (%) 22 (10.9)

No, n (%) 180 (89.1)

Treatment history*

Opioids, n (%) 73 (36.1)

HU, n (%) 29 (14.4)

Blood transfusion(s), n (%) 103 (51.0)

0, n (%) 99 (49.0)

1–5 (ie rescue), n (%) 60 (29.7)

≥6 (ie chronic), n (%) 43 (21.3)
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Results
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Factors associated with hospitalization due to SCD-related organ damage

• During the median 3-year follow-up period, 27% (n=55) of patients experienced ≥1 hospitalization due to 

SCD-related organ damage; 9% (n=19%) had multiple visits

• The top 3 reasons for hospitalization due to SCD-related organ damage were:

1. Acute chest syndrome

or pneumonia
n=29; 53%

2. Renal disease

n=7; 13%

3. Gallbladder disease

n=6; 11%
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Results
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Figure 1. Factors associated with hospitalization due to SCD-related organ damage (N=202)*

*In addition to age and sex, factors significantly associated with SCD-related organ damage hospitalization in the multivariable analysis were included in the stepwise regression model. BMI, race, history of SCD-related organ damage, opioid use, 

HU use, as well as baseline measurements for ferritin, AST and ALT were not significantly associated in the multivariate analysis; †Versus HbSC and HbSβ-thalassemia; ‡≥6 in the preceding 12 months; §Despite history of transfusion being 

significantly associated with hospitalizations due to SCD-related organ damage in the multivariable analysis, it was omitted by the model in the subsequent stepwise regression analysis due to its poor AIC score. The stepwise regression analysis 

included all other significant variables (ie sex, genotype and history of H-VOC). AIC, Akaike information criterion; ALT, alanine transaminase; AST, aspartate transaminase; CI, confidence interval
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This analysis demonstrates that history of H-VOC within the 

preceding 12 months is significantly associated with a higher rate

of subsequent hospitalization due to SCD-related organ damage, 

independent of age, sex and genotype, and may therefore help 

identify patients at high risk of developing organ damage

Despite 21% of patients receiving chronic transfusions at baseline, 

this factor did not remain significantly associated with 

hospitalization due to SCD-related organ damage 

when also considering genotype and H-VOC

In the multivariate analysis, age and sex

were unexpectedly insignificantly 

associated with the outcome; this is likely 

due to the relatively short follow-up time. 

Extending the historical timeframe of organ 

damage to 5 years did not change our 

findings, except that age also became 

significantly associated with subsequent 

hospitalization for organ damage

Acute chest syndrome and pneumonia were the most common 

types of historical (baseline) organ damage, while gallbladder disease 

was the most common SCD-related organ damage observed during the 

follow-up period that was not observed at baseline

The data we report here have limited 

statistical power and generalizability; 

additional studies are required to confirm 

these findings. Nevertheless, our 

findings support the existing evidence 

of the impact that VOCs may have on 

the development of organ damage in 

patients with SCD, and highlights the 

importance of preventing 

and reducing H-VOC

1 2

5 3
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