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Intravenous immunoglobulins in the management of

acute chest syndrome in two Jehovah’s Witnesses with

sickle cell disease

Sickle cell disease (SCD) is an invalidating hereditary red
cell disorder distributed worldwide. It is characterized by
the synthesis of the pathological hemoglobin S (HbS) and
its main clinical manifestations are chronic hemolysis and
acute vaso-occlusive crises (VOC). These crises are the
main cause of hospitalization for young adults with SCD.
Up to now the standard of care for acute VOC has been
based on intravenous fluid hydration, analgesia, and red
cell transfusion as either simple transfusion or manual/
automatized exchange.

Acute VOC in special circumstances, such as in Jehovah’s
Witnesses with SCD, is one of the most challenging ex-
periences that hematologists/internal medicine doctors
and Emergency Department physicians might encounter.
Jehovah’s Witnesses refuse blood transfusion on religious
grounds, but they might accept fractions of plasma or
blood substitutes. Indeed, recent changes in the policy
of the Jehovah’s Witness community have led to plasma
components, such as immunoglobulins, being considered
acceptable.? Since blood transfusion is a cornerstone in
the treatment of acute severe sickle cell-related events,
alternative therapeutic strategies might be adopted to
manage acute SCD-related events before they become
life-threatening conditions. Up to now, the treatment of
severe VOC in Jehovah’s Witnesses with SCD has been based
mainly on supportive measures (e.g., erythropoietin, folate
supplementation, hypothermia, pharmacological coma) and/
or infusion of blood substitutes (e.g., hemoglobin-based
oxygen carriers such as HBOC-201).3-

Here, we report the cases of two Jehovah’s Witnesses with
SCD admitted to our department for acute chest syndrome
(ACS). This study was conducted in accordance with the
Declaration of Helsinki, under ethical committee approval
(FGFRITA13). The patients’ characteristics and biochemistry
findings are shown in Table 1.

Patient 1. A 46-year-old female with SB° SCD was admit-
ted to the Emergency Department because of chest and
back pain associated with a positive chest X-ray for a new
pulmonary infiltrate and reduced peripheral saturation
(SpO,: 88%). The complete cell count showed anemia
with a hemoglobin concentration of 8.7 g/dL, leukocytosis
(white blood cell count, 15x10°%/L), a marked increase in
neutrophils, and thrombocytosis (platelet count, 468x10°/L)
associated with increased markers of hemolysis (lactate
dehydrogenase, 679 U/L; total bilirubin, 1.5 mg/dL) and of
acute-phase proteins (Figure 1).

Patient 2. An 18-year-old female with SS SCD was admit-

ted because of respiratory failure and chest pain with the
appearance of a new pulmonary infiltrate on a chest X-ray
and reduced peripheral saturation (SpO,: 82%). The com-
plete blood count showed anemia with a hemoglobin of 7.9
g/dL, leukocytosis (white blood cell count, 19.52x10°/L), a
marked increase in neutrophils associated with increased
markers of hemolysis (lactate dehydrogenase, 395 U/L)
and of a systemic inflammatory response (Figure 1). On the
second day after admission, both patients showed a drop
in hemoglobin to 7.5 g/dL (26.4% reduction of steady-state
hemoglobin) and 5.5 g/dL (30.3% reduction of steady-state
hemoglobin) in cases 1 and 2, respectively, which was as-
sociated with a worsening of blood gas exchange (SpO,
case 1, 84% and case 2, 82%; both under high-flow oxygen
therapy). Both patients received the standard of care for
ACS: intravenous fluids, broad-spectrum antibiotic therapy
(second-generation cephalosporins), prophylaxis with low
molecular weight heparin, and high-flux oxygen. Pain was
controlled by multimodal analgesia with the simultaneous
infusion of tramadol (7.2 mg/kg/day) and ketorolac (0.86 mg/
kg/day) and metoclopramide (0.57 mg/kg/day) in combina-
tion with buccal tablet fentanyl (200 ug), as breakthrough
pain medication for the first 48 hours of hospitalization.
Erythropoietin (20,000 U, 3 times/week until the patients’
discharge) and folate supplementation were also start-
ed and phlebotomy was minimized. We then considered
alternative treatments to interrupt the vicious cycle sus-
taining ACS and to prevent a possible worsening of clinical
manifestations. We decided to infuse immunoglobulins
based on the reported observations that immunoglobulins
attenuate the progression of ACS and reduce the duration
of hospitalization of patients with SCD experiencing VOC.®*°
Indeed, previous studies in mice and patients with SCD
have shown that the infusion of immunoglobulins has
an anti-inflammatory effect, with improvement of endo-
thelial cell-cell interactions, and an immunomodulatory
effect, targeting overactivated neutrophils.”® In our cases,
intravenous immunoglobulins were administered at the
dosage of 400 mg/kg/day for 5 days, considering the pa-
tients’ features (no renal or hepatic dysfunction) and ACS
associated with a hyperinflammatory state, as indicated
by the marked increases of C-reactive protein, fibrinogen
and ferritin™ (Figure 1A, B). The infusion of immunoglobu-
lins was well tolerated without major adverse events, as
found in previous clinical studies on immunoglobulins in
patients with SCD.® Although the daily dose of immuno-
globulins was concordant with the doses used in previous
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studies in patients with SCD, we decided to maintain the
infusions for a longer time, for a period similar to that used
in other disorders characterized by an auto-inflammatory/
hyperinflammatory landscape related to an intense cy-
tokine storm, such as macrophage activation syndrome,
primary and secondary hemophagocytic lymphohistiocy-
tosis, and multisystem inflammatory syndrome associat-
ed with coronavirus disease 2019." As shown in Figure 1,
the infusion of immunoglobulins allowed a steady rise in
hemoglobin concentration associated with a decrease in
markers of hemolysis and reductions in neutrophil counts
and C-reactive protein levels. In both patients, intrave-
nous analgesia was switched to oral analgesia at day 5 of
hospitalization. The patients’ gas exchange improved such
that cases 1 and 2 no longer required high-flow oxygen at
days 5 and 6, respectively. The patients were discharged
after 12 and 10 days of hospitalization, respectively, with
hemoglobin levels of 8.9 g/dL for case 1, and 7.1 g/dL for
case 2 (Figure 1). At 30 days after discharge, both patients
showed sustained hemoglobin levels of 10.7 g/dL (case 1)
and 8.3 g/dL (case 2) associated with decreases in ferritin
and fibrinogen concentrations, which reached values similar
to baseline (Figure 1).

We believe that our cases are clinically relevant in the
management of severe ACS in Jehovah’s Witnesses with
SCD. Although the mechanisms of action of intravenous
immunoglobulins are not fully understood, immunoglob-
ulins might act in both an Fc receptor dependent and
independent manner mediated by the Fab fragment.? An
attractive additional effect of immunoglobulins is their
ability to inhibit neutrophil extracellular trap (NET) forma-
tion, as demonstrated in a murine model of myeloperoxi-
dase-specific antineutrophil cytoplasmic antibody-associ-
ated vasculitis. NET might enhance endothelial activation,
increasing VCAM-1 and ICAM-1 expression.” They may also
play a role in vessel occlusion by providing a scaffold for
platelets and red cells. Of note, we recently showed an
impairment of pro-resolving mechanisms in patients with
SCD, promoting abnormal NETosis and sustaining autoim-
munity and autoinflammation in SCD.*'"® In addition, NET
have been shown to contribute to the pathogenesis of acute
sickle cell-related lung damage.* Manwani et al. reported
a reduction in overactivation of neutrophils in a phase II,
randomized, double-blind study of immunoglobulins in-
fused in SCD patients during VOC.® This further supports
the role of immunoglobulins in tackling the biocomplexity
of sickle cell-related inflammatory vasculopathy. Of note,
infusion of immunoglobulins has been reported to neu-
tralize pro-inflammatory cytokines and to scavenge C3a
and Cb5a complement fractions.” This is of interest since
growing evidence highlights the contribution of heme-me-
diated activation of the alternative complement pathway
in the pathogenesis of severe acute VOC and ACS. Thus,
the multimodal action of intravenous immunoglobulins
supports their use in the clinical management of severe

Table 1. The patients’ clinical characteristics and biochemistry
values at time of arrival at the Emergency Department.

Characteristics Case 1 Case 2
Age/Sex/Genotype 46/F/SB° 18/F/SS
elIEE (e, (14 mg;(/igsglday) (13 mg\;(/(la(Z/day)
Annual rate of severe VOC 2 1
Splenectomy Hyposplenism Yes
Sickle cell-related retinopathy No No
Sickle cell-related cardiomyopathy No No
\ii;;kclﬁl gre)!;:]eylated cerebral Yes (stroke) No
History of renal papillary necrosis Yes No
Hematocrit (35-45), % 27 24
Hemoglobin (12-16), g/dL 9 7.9
MCV (80-99), flL 69.5 74
MCH (26-34), pg 22.7 28
MCHC (310-360), g/L 347 326
Erythroblasts (0), x10°%L 0.35 0.37
Reticulocytes (15-98), x10%/L 145.0 127.1
Platelets (150-450), x10%/L 386 427
WBC (4.5-11), x10°%/L 10.8 19.5
Neutrophils (1.8-8), x10°%/L 5.8 -

Creatinine (44-88), umol/L 52 43

eGFR (90-120), mL/min/1.73 m2 109 143
ACR (<80) mg/g creatinine <30 <30
AST (5-45), U/L 35 31

ALT (6-45), U/L 25 12
Ferritin (70-200), pg/L 272 380
Transferrin saturation (20-45), % 24 26
LDH (135-214), U/L 679 427

Normal ranges are reported between brackets. F: female; VOC: va-
so-occlusive crises; MCV: mean corpuscular volume; MCH: mean
corpuscular hemoglobin; MCHC: mean corpuscular hemoglobin con-
centration; WBC: white blood cells; ACR: albumin/creatinine ratio;
eGFR: estimated glomerular filtration rate; AST: aspartate aminotrans-
ferase; ALT: alanine aminotransferase; LDH: lactate dehydrogenase.

VOC in special populations such as SCD patients who might
refuse transfusion for religious reasons or who might be
not eligible for transfusion because of alloimmunization or
previous delayed hemolytic reactions.”® Our observation is
important in the setting of Jehovah’s Witnesses with SCD
since HBOC-201, a cell-free polymerized bovine hemoglobin
or polymerized hemoglobin, might not always be available.?
In addition, in SCD a major limitation of this therapeutic
approach is the detrimental effect of free hemoglobin over-
load on inflammatory vasculopathy during sickle cell-related
acute VOC. Indeed, this might contribute to amplifying the
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Figure 1. Graphical representation of the two cases of Jehovah’s Witnesses with sickle cell disease and acute chest syndrome.
(A) Hemoglobin and lactate dehydrogenase at the patients’ admission to the Emergency Department (time 0), during hospital-
ization and at 30 days after hospital discharge. (B) Markers of systemic inflammation, C-reactive protein, neutrophils and ferritin.
The red arrows indicate the days of immunoglobulin intravenous administration. Immunoglobulins were administered at the
dosage of 400 mg/kg/day for 5 days. Hb: hemoglobin; ED: Emergency Department; LDH: lactate dehydrogenase; CRP: C-reactive
protein.

endothelial vascular activation/damage by reducing nitric phils, and platelets in the microcirculation; (ii) reduce the
oxide viability and increasing a pro-oxidant intravascular cytokine storm; and (iii) attenuate the overactivation of
environment. In a few cases of patients treated with a free neutrophils with possible beneficial effects on NET and
hemoglobin formulation, increased methemoglobin for- complement activation.

mation and arterial blood hypertension were reported as In summary, our encouraging data support the use of 5 days
adverse events, but no deaths related to free hemoglobin of treatment with immunoglobulins in special populations
formulation were recorded for SCD patients.*" such as Jehovah’s Witness SCD patients and patients at
In steady state, hydroxyurea remains the main long-term risk of a severe hemolytic transfusion reaction.
therapeutic approach also in Jehovah’s Witnesses SCD pa-

tients. However, closer monitoring of the complete blood

count might be considered for this special population of Authors

SCD patients compared to the monitoring schedule for

the general SCD population. In our patients, we observed Francesca Begali,”> Jacopo Ceolan, Silvia Vitale,> Simone
worsening of anemia with a hydroxyurea dosage higher Villaboni,”> Matteo Merlo,"? Rachele Zamperini,”> Roberto Bertazzo,"?
than 15 mg/kg/day at steady state (Table 1). Although our Soraia Ribeiro Luz,? Filippo Mazzi, and Lucia De Franceschi'?

cases were from a special population of SCD patients (Je-

hovah’s Witnesses), infusion of immunoglobulins might also 'Azienda Ospedaliera Universitaria Integrate and 2Department of

be considered as adjuvant rescue therapy in the general Engineering for Innovative Medicine, University of Verona, Verona,
population of patients with SCD with severe, complicated Italy

ACS."

In conclusion, this is the first report on Jehovah’s Witness Correspondence:

patients with SCD and ACS treated with intravenous im- L. DE FRANCESCHI - lucia.defranceschi@univr.it

munoglobulins, which were well tolerated without adverse https:/doi.org/10.3324/haematol.2025.287956

events. Although immunoglobulins do not directly affect

hemoglobin levels, they might play a pivotal role during Received: April 15, 2025.

acute severe sickle cell-related VOC. Indeed, immunoglob- Accepted: September 24, 2025.

ulins might: (i) block the entrapment of red cells, neutro- Early view: October 2, 2025.
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