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Introduction. Painful vaso-occlusive crises (VOCs)
remain the most frequent reason for hospital admission
in sickle cell disease.! However, abrupt clinical
deterioration after an apparently typical VOC should
prompt immediate reconsideration of the working
diagnosis. When respiratory failure, neurological
impairment, and progressive cytopenias develop, the
diagnostic landscape becomes complex. Infectious
complications, acute pulmonary syndromes, thrombotic
microangiopathy, hyperhaemolytic states, and other
systemic inflammatory conditions must all be
considered. Notably, acute pulmonary syndromes
(including acute chest syndrome) can overlap clinically
with infection and may require early specialist-directed
escalation and transfusion strategies.? Early anchoring to
the most statistically prevalent diagnosis, particularly
infection, may delay recognition of rarer but life-
threatening disease-specific complications.

In this setting, laboratory trends must be interpreted

within a sickle cell-specific pathophysiological
framework. Disproportionate lactate dehydrogenase
elevation, abrupt  thrombocytopenia, = marked

erythroblastosis, or mismatch between inflammatory
markers and clinical severity may signal mechanisms
distinct from those typically encountered in the general
population.’

These complexities highlight the importance of
stepwise evaluation and early involvement of
specialized hemoglobinopathy centres in case clinical
evolution is atypical or rapid.*

We report the case of abrupt multiorgan deterioration
in a young woman with haemoglobin sickle-beta-
thalassemia (HbS/B*-thalassaemia) initially managed as
an uncomplicated vaso-occlusive episode. The
diagnostic process evolved through sequential
reassessment of clinical and laboratory findings,
illustrating how systematic differential reasoning can
uncover an unexpected underlying mechanism. This

differential  diagnosis and  reassessing initial
assumptions when the clinical course deviates from the
anticipated trajectory.

Report of the Case. Case presentation and clinical
history: A 20-year-old woman with sickle
cell/thalassemia presented to an emergency department
with severe pain involving both upper and lower limbs.
She was receiving hydroxyurea (20 mg/kg/day) and
underwent occasional erythrocytapheresis prior to long-
haul flights. Her clinical phenotype was predominantly
haemolytic, with fewer VOCs controlled with home
analgesia. She had no prior history of multiorgan
complications. She presented with intense limb pain
(VAS >8) unresponsive to home therapy, consistent
with VOCs.

Initial assessment and clinical evolution: Initial
assessment was performed at a peripheral hospital
without on-site haemoglobinopathy expertise. On
examination, she was afebrile and hemodynamically
stable, with normal oxygen saturation on room air. No
cardiac, pulmonary, or abdominal abnormalities were
detected. Initial laboratory tests showed: white blood
cells (WBC) 6,700/uL, haemoglobin (Hb) 10.8 g/dL,
Platelets 180,000/uL, D-dimer 1,000 ng/mL, LDH 300
U/L, CRP 0.68 mg/dL, HbS 50%, HbF 20%.

She was treated according to standard VOC
management with morphine, intravenous hydration,
low-flow oxygen, and prophylactic low-molecular-
weight heparin.

Within 24 hours of symptom onset, she rapidly
progressed to acute respiratory failure accompanied by
confusion and fever, requiring intubation and admission
to the intensive care unit (ICU) on day +2.

Repeat laboratory testing showed: WBC 4.58
x1073/ul,, Hb 9.3 g/dL, platelets 89 x10”3/uL, nucleated
red blood cells (NRBC) 0.05 x10"3/uLL (1.1/100 WBC),

case highlights the importance of maintaining a broad  reticulocytes 0.128 x10"6/uL  (3.96%), alanine
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aminotransferase ~ (ALT) 36 U/L, aspartate
aminotransferase (AST) 73 U/L, creatine kinase (CK)
211 U/L, LDH 1,488.8 U/L, total bilirubin 3.7 mg/dL
(direct bilirubin 0.8 mg/dL), creatinine 0.54 mg/dL,
undetectable haptoglobin, CRP 10.95 mg/dL, and
procalcitonin 0.44 ng/mL. Additional laboratory data
are reported in Tables 1A and 1B. Parvovirus B19
testing was negative. Brain computed tomography (CT)
was unremarkable. CT pulmonary angiography
excluded pulmonary embolism but shows bilateral
pulmonary infiltrates. Transthoracic echocardiography
showed right ventricular dilatation and dysfunction
consistent with acute pressure overload.

Differential diagnosis and diagnostic reassessment. At
the referring ICU, the initial working diagnosis was
septic deterioration secondary to pulmonary infection
complicating VOC. Broad-spectrum antibiotic therapy
with piperacillin/tazobactam was started, vasopressor
support with noradrenaline was required, and an
automated red cell exchange was performed. Due to
ongoing clinical instability and the need for specialised
expertise, the patient was transferred to our
hemoglobinopathy referral centre. On arrival (day +4),
laboratory findings showed rapidly worsening anaemia
and thrombocytopenia with apparently normal WBC
count and unaltered RBC indices (Table 1A-B). Tests
showed evolving multiorgan dysfunction: LDH 2,482
U/L; CK 514 U/L; AST 26 U/L; ALT 127 U/L; gamma-
GT 38 U/L; Alkaline phosphatase 137 U/L; total
bilirubin 2.0 mg/dL and direct 0.58 mg/dL; ferritin 4,235
ng/mL; T-troponin 213 pg/mL; myoglobin 72 ng/mL;
NT-proBNP 7,309 pg/mL.

The combination of progressive cytopenias,
neurological impairment, and organ dysfunction raised
concern for thrombotic microangiopathy, particularly
thrombotic ~ thrombocytopenic ~ purpura  (TTP).
ADAMTSI13 activity was reduced (33%) but remained
above 10% and ADAMTSI13 inhibitors were negative.
Peripheral blood smear showed marked erythroblastosis
without schistocytes.

Final diagnosis. The absence of microbiological
evidence, together with the lack of sustained response to
antimicrobial therapy, also made sepsis less convincing
as the unifying diagnosis. Moreover, within the context
of sickle cell disease, disease-specific complications
were considered more plausible explanations for the
rapidly progressive clinical picture. Despite initial
concern for thrombotic microangiopathy, several
elements were incongruent with this diagnosis. The
absence of schistocytes on peripheral smear and
ADAMTSI13 activity above the critical threshold
strongly argued against a diagnosis of classical
thrombotic thrombocytopenic purpura. Moreover, the
earliest biochemical abnormalities were characterised
by disproportionate elevations in creatine kinase and

lactate dehydrogenase, which preceded the development
of overt cytopenias. The marked peripheral
erythroblastosis suggested acute marrow disruption
rather than primary microangiopathy.

The combination of rapidly progressive respiratory
failure, neurological impairment with unremarkable
brain CT imaging, evolving multiorgan dysfunction, and

an  erythroblastic = blood  picture  prompted
reconsideration of the diagnostic hypothesis.
Further investigations included MR,

bronchoalveolar lavage (BAL) cytology, and bone
marrow biopsy.

Brain imaging demonstrated a characteristic starfield
pattern consistent with cerebral fat embolism, and BAL
cytology identified fat globules. Bone marrow biopsy
subsequently revealed extensive medullary necrosis
with sinusoidal stasis and sickled erythrocytes (Figure
1).

Taken together, the clinical, laboratory, radiological,
and histopathological findings confirmed the diagnosis
of acute bone marrow necrosis (BMN) leading to
secondary fat embolism syndrome (FES).

Treatment and outcome. Therapeutic plasma exchange
(PEX) with plasma replacement was initiated on day +7.
During her ICU stay, she underwent 11 PEX sessions
and 2 red cell exchange procedures with supportive
simple transfusions as clinically indicated (Figure 2).
Clinical recovery was progressive. Haematological
parameters and haemolytic indices improved by day +9.
Despite the striking abnormalities on brain MRI, the
patient regained consciousness by day +12 and achieved
complete neurological recovery, without residual motor,
sensory, or autonomic deficits. Follow-up laboratory
tests showed normalisation of inflammatory markers
and CK levels. Repeat brain MRI showed marked
radiological improvement without structural sequelae.
She was subsequently referred for structured neuro-
rehabilitation and achieved full functional recovery.

Discussion. BMN encompasses a spectrum ranging
from focal marrow infarction during VOC to extensive,
life-threatening medullary destruction.’ While localised
marrow infarction is common and usually self-limited in
SCD, the generalised variant is rare and may precipitate
systemic FES and multiorgan dysfunction.® The
syndrome remains under-recognised because its earliest
manifestations  overlap with more common
complications such as infection and ACS().®”

Our patient's course was highly consistent with the
phenotype described in published series of BMN/FES: a
seemingly uncomplicated pain crisis followed by abrupt
respiratory and neurological deterioration, a rapid fall in
haemoglobin and platelets, and marked LDH
elevation.**

A particularly informative clue was the striking
erythroblastosis. In contrast to classical TTP, BMN/FES
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Table 1A. Laboratory evolution during hospitalization: hematological panel.

Parameter Day +2 Day +4 Day +6 Day +7 Day+9 | Day+11 | Day +12 | Day +17 | Day +21 | Day +24
WBC (x10°/L) 4.58 12.6 6.75 5.46 3.51 8.45 9.98 4.98 5.13 4.83
Hb (g/dL) 9.3 7.5 7.3 7.5 8.1 8.3 9.6 7.8 9.0 9.3
MCV (fL) 86.4 84.0 84.8 86.7

Platelets

(x10°IL) 89 26 40 62 71 110 189 275 297 210
NRBC (/100

WBC) 1.1 151 243 159 11.7 2.7 0

Abbreviations: WBC, white blood cells; Hb, haemoglobin; MCV, mean corpuscular volume; NRBC, nucleated red blood cells.

Table 1B. Laboratory evolution during hospitalization: haemolytic and biochemistry panel.

Parameter Day +2 Day +4 Day +6 | Day +7 Day +9 | Day +11 | Day +12 | Day +17 | Day +21 | Day +24
LDH (U/L) 1488 2482 1532 338 394 235 228 240
Direct bilirubin

(mg/dL) 0.8 0.58

Total bilirubin

(mg/dL) 3.7 2.0 1.2 1.2 1.6 0.5 0.7
Gamma-GT

(UIL) 38 47 40
Alkaline

phosphatase 137 68

(U/L)

CK (U/L) 211 514 546 13 14
Creatinine

(mg/dL) 0.54 0.6 0.69 0.57 0.51
CRP (mg/L) 109.5 290 248 185 64 20 12 10
Haptoglobin <0.1g/L <0.1 g/L

Reticulocytes

(x10%/uL) 0.128 0.117 0.17 0.32 0.17
Fibrinogen

(mg/dL) 498 696 764 357 306
Ferritin (ng/mL) 4235 7395 3184 4092 3331 3890

IL-6 (pg/mL) 23 6.9

IL-1B (pg/mL) 2

HbA (%) 66 54 65
HbA2 (%) 2.3 24 2.4
HbF (%) 44 5.6 6.8
HbS (%) 114 24 15

Table 1A-1B: Longitudinal laboratory data from day +2 to day +25 following clinical deterioration. The acute phase was characterised by a
marked rise in LDH, ferritin, inflammatory markers, and nucleated red blood cells (NRBCs), associated with progressive anaemia and
thrombocytopenia. The subsequent decline of these parameters paralleled clinical recovery. The dynamic pattern of extreme hyperferritinaemia,
pronounced erythroblastosis, and disproportionate LDH elevation provided key diagnostic clues during the differential evaluation. Blank cells
indicate parameters not assessed at the corresponding timepoint (LDH, lactate dehydrogenase; WBC, white blood cell count; RBC, red blood
cell count; Hb, haemoglobin; Hct, haematocrit; MCV, mean corpuscular volume; MCH, mean corpuscular haemoglobin; MCHC, mean
corpuscular haemoglobin concentration; plt, platelets; NRBC, nucleated red blood cells; ALT, alanine aminotransferase; AST, aspartate
aminotransferase; CK, creatine kinase; CRP, C-reactive protein; IL-6, interleukin-6; IL-1p, interleukin-1 beta; HbA, adult haemoglobin A;
HbA2, haemoglobin A2; HbF, foetal haemoglobin; HbS, sickle haemoglobin.

typically produces a leukoerythroblastic picture with
numerous nucleated red blood cells, whereas TTP is
characterised by microangiopathic haemolysis with
prominent schistocytosis and severe ADAMTSI13
deficiency.® Therefore, although occasional schistocytes
may be observed in critically ill patients, the

predominance of erythroblastosis over
microangiopathic fragmentation should favour marrow
disruption  rather = than  primary  thrombotic
microangiopathy.>® This distinction proved critical in
redirecting the diagnostic pathway: the main differential
diagnoses considered are in Table 2.
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Figure 1A. Bone marrow biopsy demonstrating extensive medullary necrosis characterised by loss of normal haematopoietic architecture,
areas of sinusoidal stasis, and the presence of sickled erythrocytes within necrotic marrow spaces. embolic involvement.

Figure 1B. Brain magnetic resonance imaging showing multiple punctate diffusion-restricted lesions diffusely distributed in the cerebral
parenchyma, producing the characteristic “starfield” pattern consistent with cerebral fat embolism.

Figure 2. Clinical timeline and therapeutic interventions

Day 12
Awakening
Day 2 Day 6 PT>150 Day 24
ICU + intubation Day 4 NRBC peak NRBC 0 Discharge
Referral centre Day 21
Day 0 LDH/CRP/Bili peak Day 7 Inflammatory nadir
Onset + ER PLT nadir Diagnosis L-6/L-1B
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Imaging reassess.
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o 5 10 15 20 25

Days from symptom onset

Figure 2. Clinical timeline and therapeutic interventions. Chronological representation of major clinical events, laboratory turning points,
and therapeutic interventions from symptom onset (day 0) to discharge (day 24). The timeline explicitly shows ICU admission and intubation
on day +2. Red circles indicate major clinical events and laboratory turning points; green triangles indicate therapeutic interventions, including
simple transfusion, red cell exchange (EEX), and plasma exchange (PEX). It highlights the temporal relationship between diagnostic
reassessment, exchange-based therapy, and subsequent recovery.

Marked hyperferritinaemia represented another = macrophage activation after release of necrotic marrow
useful clue. In BMN/FES, ferritin elevation probably  contents into the circulation.®”%1°
reflects the combined effect of tissue necrosis, cytokine-
driven acute-phase activation, and secondary  Diagnostic Crossroad: Sepsis and Thrombotic
Microangiopathy. The initial suspicion of infection was

www.mjhid.org Mediterr ] Hematol Infect Dis 2026; 18; 2026042 Pag. 4/6



Table 2. Differential diagnostic features of acute deterioration in sickle cell disease.

Sepsis / severe infection

Elevated CRP and procalcitonin; leukocytosis
or leukopenia; organ dysfunction markers may

rise

Pulmonary infiltrates or
other site-specific
infectious focus

Fever, haemodynamic instability,
microbiological evidence of infection,
and response to antimicrobial therapy

Acute chest syndrome
markers may increase; platelets often less
severely affected early

Inflammatory markers may rise; haemolysis

New pulmonary infiltrates|Chest pain, hypoxia, and respiratory
on chest imaging symptoms during or shortly after VOC

with fat embolism
syndrome

thrombocytopenia, pronounced

usually absence of schistocytes

Thrombotic Severe thrombocytopenia; microangiopathic No specific radiological |Neurological symptoms and renal
thrombocytopenic haemolytic anaemia with schistocytes; pattern involvement with clear evidence of
purpura ADAMTSI13 activity typically <10% red cell fragmentation

Bone marrow necrosis  |Marked LDH elevation, hyperferritinaemia, Brain MRI with a Sudden deterioration after severe

leukoerythroblastic picture with NRBCs, and

"starfield" pattern; VOC, rapid respiratory failure,
pulmonary infiltrates may |neurological impairment, and marrow
also be present necrosis on biopsy

Abbreviations: CRP, C-reactive protein; VOC, vaso-occlusive crisis; ADAMTS13, a disintegrin and metalloproteinase with thrombospondin
type 1 motif 13; NRBC, nucleated red blood cells; MRI, magnetic resonance imaging.

understandable given the presence of fever and
pulmonary infiltrates. Fever and pulmonary infiltrates,
by contrast, are not specific, since they may be present
in sepsis, ACS, and FES alike.®* BMN/FES is frequently
misinterpreted initially as infection or multiorgan failure
syndrome.® For this reason, dynamic interpretation of
laboratory trends is often more informative than isolated
values.

However, the early biochemical profile
(disproportionate LDH and CK elevation preceding
overt inflammatory escalation) was mnot entirely
consistent ~ with  isolated sepsis. = Thrombotic
microangiopathy was a legitimate alternative diagnosis.
BMN/FES can closely mimic TTP, presenting with
anaemia, thrombocytopenia, neurological impairment,
renal dysfunction, and elevated LDH.!” Nevertheless,
preserved ADAMTSI13 activity and the absence of
schistocytes made classical TTP unlikely.

Extensive BMN results in the release of fat globules
and necrotic marrow elements into the circulation,
leading to pulmonary and systemic microvascular
obstruction.>® These embolic phenomena account for
the characteristic combination of respiratory failure,
encephalopathy, and multiorgan dysfunction. A brain
MRI demonstrating the starfield pattern is a radiological
hallmark of cerebral fat embolism and has been
consistently described in SCD-associated FES.%!!

Brain MRI played a pivotal role in diagnosis. The
characteristic "starfield" pattern is a major radiological
clue to cerebral fat embolism and may be present even
when initial brain computed tomography is normal.”!?
Recent case reports have also highlighted that cerebral
FES may manifest with severe neurological phenotypes,
including status epilepticus, reinforcing the need for
early MRI in unexplained neurological deterioration in
sickle syndromes.!?

Historical mortality of BMN/FES approached 64%
overall.® However, outcomes differ significantly
depending on therapeutic strategy, reaching 91%
without transfusion.® Exchange transfusion likely
improves haemodynamic rheology and limits ongoing

sickling and marrow injury;>® when performed early, it
has been associated with improved survival by limiting
bone marrow injury.®*”® PEX has been used as
adjunctive therapy in severe cases, with the rationale of
attenuating the inflammatory cascade and removing
circulating toxic mediators; however, the evidence
remains limited to case reports and small series.®!%! In
our patient, sequential use of red cell exchange and PEX
was followed by progressive haematological and
neurological recovery, in line with the emerging
experience reported in recent literature.”!"3

Overall, this case underlines that BMN/FES should
be suspected whenever a patient with sickle cell disease
develops sudden multiorgan deterioration after an
apparently standard VOC, especially in the presence of
erythroblastosis, thrombocytopenia, marked LDH
elevation, and unexplained neurological impairment.
Early referral to a specialised haemoglobinopathy centre
can be crucial for both diagnostic accuracy and timely
initiation of exchange-based therapy.

Key Diagnostic Lessons from This Case. In sickle cell
disease, sudden respiratory and neurological worsening
after an apparently typical VOC crisis should prompt
immediate diagnostic reassessment rather than being
attributed to infection alone. In this setting, marked
erythroblastosis, a rapid decline in platelet count,
disproportionate LDH elevation, and hyperferritinaemia
are important clues suggesting bone marrow necrosis
with fat embolism syndrome. The absence of
schistocytes together with ADAMTSI13 activity above
10% helps distinguish this presentation from classical
thrombotic thrombocytopenic purpura. Brain MRN may
provide decisive support, particularly when the
characteristic “starfield” pattern is present, indicating
cerebral fat embolism. Early recognition is crucial
because management depends on rapid specialist
involvement and prompt exchange transfusion, while
adjunctive plasma exchange may be considered in
severe cases or when the clinical course remains
refractory.
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