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medical department because of chest 
pain, shortness of breath and cough-
ing. Six years previously she presented 
with microcytic anemia. Genetic testing 
revealed that she had SCD of SS pheno-
type. SCD was also diagnosed in her two 
younger brothers. So far there has been 
no need for blood transfusions. 

In the year before admission she suf-
fered from leg ulcers considered to be 
a vaso-occlusive complication of SCD 
and she was treated with local antibiot-
ics. In the week before admission these 
ulcers had worsened. Also in the last 
year she suffered from recurrent sei-
zures. The neurological workup, includ-
ing magnetic resonance angiography, 
led to the diagnosis of Moyamoya syn-
drome, a rare neurological complica-
tion strongly associated with SCD. She 
was treated with levetiracetam 500 mg 
twice daily, which partially controlled 
her seizures; her last seizure occurred 
one week prior to admission. She does 
not smoke and had not received influ-
enza or pneumococcal vaccines. 

On admission her respiratory rate 
was 26 breaths/minute and oxygen 
saturation 92% on ambient air. Her 
temperature was 39ºC. She was alert 
without any neurological deficit. Diffuse 
crackles and decreased lung sounds over 
the left hemothorax were heard. On the 
medial aspect of both legs above the 
ankles, ulcers with a diameter of 7 cm 
were present without signs of indura-
tions or pus [Figure A]. The rest of the 
physical examination was normal. 

Her hemoglobin was 6.5 g/dl and 
hematocrit 18.7%, her white blood cell 

s ickle cell disease is the most com-
mon inherited disorder among men 

and women of African ancestry. One of 
every 650 Africans is born with SCD 
and more than 8% are heterozygous for 
the sickle cell gene [1]. SCD is becom-
ing more common in Israel in general, 
and in southern Israel in particular, 
owing to the presence of a community 
of African-Americans numbering about 
3000 known as the "African Hebrews" 
that settled in several Negev towns. Also 
in the south are growing numbers of 
temporary foreign workers and refugees 
from the African continent. 

As a result of these new populations 
more patients with SCD are expected to 
be encountered in Israel. We describe 
a young woman from the “African 
Hebrew” community with known SCD 
who was admitted with an acute chest 
syndrome; we also review the available 
literature on the management of acute 
complications associated with SCD. 

Patient descriPtion

A 23 year old woman of African-Amer- 
ican origin was admitted to the internal 

SCD = sickle cell disease

count was 21,800/μl with 61% poly-
morphonuclear cells, and platelets were 
in the normal range. The direct blood 
smear revealed a few target cells and 
many sickle cells. Her kidney function 
and electrolytes were normal with 1337 
U/L lactate dehydrogenase. Blood gas 
analysis revealed respiratory alkalosis: 
pH 7.5, PCO2 20, PO2 68, HCO3 20, and 
Sat 92.

Her chest X-ray demonstrated a left 
lower lobe infiltrate. Her oxygen satu-
ration was much lower than expected 
from the radiological scan, and com- 
puted tomographic angiography reveal- 
ed bilateral lower lobe consolidations in 
the lung with right minimal pleural effu-
sion and areas of ground-glass opacities, 
without any evidence of a pulmonary 
embolism [Figure B]. 

Treatment comprised oxygen by 
nasal prongs, nebulized salbutamol 
and ipratropium bromide, intravenous 
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cefuroxime and oral roxithromycin, as 
well as a blood transfusion. Her blood 
cultures were sterile and serology for 
Mycoplasma was negative. 

She was discharged one week later 
after her temperature had returned to 
normal and her complaints had resolved. 
After discharge she was seen in the 
hematology clinic with persistent anemia 
despite iron therapy. Thus, she continued 
to receive blood transfusions to keep her 
hemoglobin above 10 g/dl. She has had 
no further seizures but was rehospital-
ized due to leg pain, which was treated 
with analgesics and transfusions.

comment

We report a young woman of African-
American ethnicity who presented with 
acute chest syndrome related to sickle 
cell disease. Acute events associated 
with SCD include vaso-occlusive crisis 
and acute chest syndrome [1-3]. These 
events often result in admission to hos- 
pital, with considerable morbidity, som- 
etimes leading to death [1,3]. 

The most commonly reported acute 
event is vaso-occlusive crisis associated 
with hemolysis resulting in microvascu-
lar entrapment of abnormal red blood 
cells followed by increasing viscosity 
and occlusion of the vascular bed [2]. 
This leads to tissue hypoxemia resulting 
in severe pain due to organ ischemia and 
infarction, and subsequent development 
of an inflammatory reaction [2]. Our 
patient had already suffered for more 
than one year from these ischemic leg 
ulcers that had worsened in the week 
before admission. 

Another acute event complicating 
SCD is the acute chest syndrome, which 
is defined as the occurrence of fever and 
respiratory complaints (cough, chest 
pain, coughing and wheezing) along 
with a new pulmonary infiltrate [1,2]. 
A recent prospective multicenter study 
reported pneumonia and fat embo-
lism as frequent causes of acute chest 
syndrome, although the etiology was 
unknown for about half the patients 

[1]. Fat embolism is the result of a vaso-
occlusive crisis of the bone marrow of 
the long bones undergoing necrosis 
and is transported in the bloodstream 
to the pulmonary circulation where it 
induces a severe inflammatory response 
and subsequent endothelial dysfunction 
[2]. Acute chest syndrome may cause 
hypoxemic respiratory failure, even 
acute respiratory distress syndrome 
requiring mechanical ventilation. In 
such cases the mortality rate may reach 
30%, which is similar to that seen in 
ARDS of other etiologies [2].

On admission our patient presented a 
differential diagnosis including commu- 
nity-acquired pneumonia and pulmo-
nary embolism; the latter was not con-
firmed by the CT angiography, leading 
to the realization that she had suffered 
an acute chest syndrome event. It is not 
possible to unequivocally distinguish 
this syndrome from pneumonia based 
on radiological findings [1-3]. Our 
patient was hypoxemic with severe ane-
mia and worsening of her neurological 
disorder (the seizure occurred one week 
prior to admission) and vaso-occlusive 
disease. The discrepancy between the 
severity of her clinical presentation and 
the radiological findings supported the 
diagnosis of an acute chest syndrome 
and not just a simple pneumonia. In 
both conditions the management is sup-
portive and includes broad-spectrum 
antibiotics, oxygen and fluids. However, 
patients with acute chest syndrome may 
also need blood transfusion and control 
of pain that follows veno-occlusive 
events. It is noteworthy that due to a 
non-functioning spleen, patients with 
SCD are prone to infection, empha-
sizing the importance of vaccination 
against pneumococcal infections [1]. It 
was reported that 80% of patients who 
suffered an acute chest syndrome will 
have a subsequent recurrence [2]. 

Patients with SCD-related cerebro-
vascular complications are more likely 
to develop acute chest syndrome [1]. 

ARDS = acute respiratory distress syndrome

Our patient had been diagnosed with 
Moyamoya syndrome, a neurological 
condition defined on magnetic resonance 
angiography as a telangioectatic network 
of collateral vessels that develops as a 
result of large cerebral vessel occlusion 
and is associated with recurrent stroke 
[4]. Moyamoya syndrome has been 
strongly associated with SCD. Recurrent 
and difficult to control seizures, as in our 
patient, have been reported as part of the 
Moyamoya syndrome.

Long-term follow-up for patients 
recuperating after an acute SCD-related 
event is warranted since hyper-reactive 
airways and chronic lung disease are 
not uncommon [5]. Patients with acute 
veno-occlusive events should also be 
followed for the development of pulmo-
nary hypertension, which is associated 
with decreased survival [2].

In summary, we report a young 
woman of African-American ancestry 
known to suffer from SCD complicated 
with recurrent seizures (Moyamoya syn- 
drome) and leg ulcers. She was admitted 
with an acute febrile respiratory illness 
consistent with acute chest syndrome, 
an event indistinguishable from other 
more common pulmonary conditions 
like pneumonia and pulmonary embo-
lism. The latter was not confirmed by 
CT angiography. Moyamoya second-

[B] Chest CT-angiography of the patient with acute chest 
syndrome, showing bilateral lower lobe consolidations with 
right minimal pleural effusion and areas of ground-glass 
opacities with no evidence of pulmonary emboli
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considering the increase in predisposed 
populations in Israel. 
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“men become civilized, not in proportion to their willingness to believe,  
but in proportion to their readiness to doubt”

H.L. Mencken (1880-1956), U.S journalist, essayist, magazine editor, satirist, acerbic critic of American life  
and culture, and a student of American English. He is regarded as one of the most influential  

American writers and prose stylists of the first half of the 20th century

The antibody-producing cells of our immune system are 
able to secrete their own weight in antibodies each day. 
This prodigious feat relies on the endoplasmic reticulum 
(ER), which ensures that secreted proteins are folded and 
packaged correctly. Misfolded proteins are horrifically 
sticky and potentially harmful; luckily, the ER detects, via 
the unfolded protein response (UPR), when it is full up and 
boosts its handling capacity by, for example, increasing 
the expression of ER-resident chaperone proteins that 
untangle protein aggregates. Schuck et al. found that 
a dramatic expansion of the area and volume of the ER 

during the UPR helps to alleviate the refolding bottleneck. 
The UPR drives ER expansion through increased synthesis 

of membrane lipids, which are incorporated into the 
peripheral ER. The shape of the ER enlargements, be they 
sheets or tubules, does not seem critical; rather, it is the 
increase in volume, which facilitates protein refolding 
and reduces the chance of aggregation, and the increase 
in surface area, which promotes membrane-associated 
degradation processes. 
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the endoplasmic reticulum helps the refolding of proteins

Our guts are colonized by trillions of commensal microbiota, 

whose influence on our immune systems is just beginning 
to be appreciated. Altered colonization has been associated 
with diseases such as allergy and inflammatory bowel 
disease, suggesting that commensals may play an important 
role in regulating immune system responses; to what extent, 
however, is not yet understood. Gaboriau-Routhiau et al. 
(Immunity 2009; 31: 677) addressed this issue by comparing 

germ-free and normally colonized mice. They found that 
commensal microbiota were critical for maintaining T cell 
homeostasis in the gut. Germ-free mice exhibited altered 
gene expression profiles of cytokines and transcription 

factors that were associated with T helper cell-mediated 
immune responses. Recolonization with microbiota derived 
from mouse fecal matter restored normal expression 
patterns. Surprisingly, this effect was largely restricted to 
one strain of bacteria: the segmented filamentous bacteria 

(SFB). Similar findings were obtained by Ivanov et al. (Cell 
2009; 139: 485), who demonstrated the effects of SFB on 
interleukin 17-producing T helper cell responses. Thus, these 
results indicate that T cell immunity is regulated by both 
host- and microbiota-derived factors and that microbes may 
actively shape T cell populations in the gut. 
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commensal microbiota are critical for maintaining t cell homeostasis in the gut




