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One of the reasons of high pediatric mortality in developing countries, sickle cell disease is gradually emerging and is becoming a public health problem in many
countries where it is rife. In Algeria the incidence is 2.7%. The management of sickle cell disease is increasingly better codified now thanks to better knowledge
of the condition. It takes into account not only currently accepted universal principles but also the realities specific to our country.

Purpose: to share with health care professionals our therapeutic attitude during main acute complications as well as during the inter-critical phase of sickle cell
disease in Algerian children.

Clinical cases. In this article, we presented three clinical cases concerning two adolescents and a two-year-old infant, carriers of major sickle cell syndrome,
who were hospitalized for severe forms.

Conclusions. Providing right care for children with sickle cell disease could help prevent or improve many complications associated with this disease and allow them
to lead healthier and more productive lives. Our patients were presented late. These cases revealed the problematic nature of early diagnosis, regular follow-up and
early detection of complications in SCD patients especially with asymptomatic osteonecrosis of the femoral head.

The research was carried out in accordance with the principles of the Helsinki declaration. The informed consent of the patients was obtained for conducting
the studies.

No conflict of interest was declared by the author.
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KniHiko-TepaneBTHYHi acnekTH cepnonofgibHOKNITUHHOI aHEMIi Y TPbOX KNiHIYHNUX BUNagKax
S. Aggoune

Pediatric Hassan badi hospital, El Harrach, Algeria

Algiers's University

OpHieto 3 XxBOPOO, L0 NPM3BOANTL A0 BUCOKOI CMEPTHOCTI Cepe AiTel y KpaiHax, L0 pO3BMBAIOTLCS, € CEPNONOAIGHOKITUHHA aHeMis, ika MOCTYNOBO Habupae
MOLUMPEHHS | CTae OfHIEt0 3 NPo6IeM rPOMAACLKOI OXOPOHU 3[0POB'S B 6araTbox KpaiHax. B Amxupi 3axBOPIOBaHICTb CTaHOBUTL 2,7%. BefeHHs nauieHTiB
3 CepronofibHOKNITUHHO aHeMieto Tenep HabaraTo Kpalle CUCTeMaT30BaHe 3aBAsAKM BinbLL IMGOKOMY PO3YMIHHIO LbOro CTaHy. BoHo 6epe 40 yBaru npuitHATI
HWUHI YHIBEPCANbHI NPUHLMNK, & TAKOX peanii, XapakTepHi Ans HaLloi KpaiHu.

MeTta — noginuTucs 3 MeAMYHUMN NpaLiBHUKAMN TepaneBTUYHOK MO3ULIE Mif YaC OCHOBHWUX FOCTPUX YCKMAAHEHb, a TAKOX Mif 4ac MKKPUTMYHOI hasu
€epnonoAi6HOKNITUHHOT aHeMii cepef] aMKNPCbKMX AiTei.

KniHi4Hi BUNagku. Y it cTatTi HaBeAGHO TPW KNMiHiYHI BUNAAKM Yy ABOX NIANITKIB Ta ABOPIYHOI AUTUHM, LLO CTPAOXKAAIOTb HAa CEPNONOAIGHOKNITUHHIA CUHAPOM,
i rocnitaniaosaHi 3 NPUBOAY TXKUX (POPM 3aXBOPIOBAHHSI.

BucHoOBKM. HagaHHS HaneXXHOro [ornsAy 3a AiTbMuU 3 CeprnonoaiGHOKMITUHHOI aHeMielo MOXe JOMOMOTTY 3ano6irTi abo nonerwnTy nepebir 6aratbox YCKNagHeH b,
MOB'A3aHUX 3 LMM 32XBOPIOBAHHAM, Ta MOXE [03BONTM IM BECTU 3[0POBILLE Ta NPOLYKTUBHILLE XMTTA. MauieHTn, onucani B CTarTi, 6ynn rocnitaniaosaxi nisHo.
Lli Bunagkn BusiBuAN Npo6aemMu paHHbOI AiarHOCTUKIA, AMCNAHCEPHOrO CMOCTEPEXEHHS Ta PaHHBOTO BUSIBNIEHHS YCKNaAHEHb Y XBOPUX Ha CEPMNONOAIBHOKNITUHHY
aHeMmito, 0c06N1BO Y BMNAAKY 663CMMMNTOMHOIr0 OCTEOHEKPO3Y FONOBKM CTErHOBOI KICTKM.

[locnimKeHHs NpoBOAWAOCA BiANOBIAHO O NPUHLMNIB MeNbCiHCLKOI Aeknapauii. Ha npoBefeHHs LOCNiMKeHb 0TPUMAHO iH(POPMOBaHY 3rofy 6aTbKiB, naLieHTiB.
ABTOp 3asBNA€ NPO BiACYTHICTb KOH(AIKTY iHTEpECIB.

Knio4oBi cnoBa: cepnoBMAHOKMITUHHA aHEMis, FOCTPA aHEMIst, iHCYNbT, OCTEOHEKPO3.

KHMHMKO-TepaneBTM‘IECKMe dCNeKTbl cepI'IOBVIﬂHOKHETO'-IHOﬁ AHEMUU B TPEX KINUHUYECKKUX cnyvanx
S. Aggoune

Pediatric Hassan badi hospital, El Harrach, Algeria

Algiers's University

OfHUM 13 3a60N1€BaHNA, NPUBOLALLNX K BbICOKOW CMEPTHOCTW CPeAM LeTell B PA3BUBAOLLMXCA CTPaHaX, ABNSETCA CEPNOBUAHOKMIETOYHAS aHeMus, KoTopas
MOCTENEHHO PacnpOCTPAHAETCA W CTAHOBUTCA OAHOM U3 Npo6em 06LLEeCTBEHHOM0 3APAaBOOXPAHEHNS BO MHOTUX CTpaHax. B Amxupe 3a60/1eBaemMOCTb COCTaBnseT
2,7%. BefeHne naumneHToB C CEPNOBUAHOKIETOMHON aHeMUel Tenepb HAMHOMO fyuLle CUCTEMATU3NPOBAHO 6narofapst 6omee ry60KOMY MOHUMAHMID 3TOrO
cocTosiHUA. OHO MPUHUMAET BO BHUMAHUE NPUHSATLIE HbIHE YHUBEPCANbHbIE MPUHLNMI, @ TAKXKE Peaniu, XapakTepHble Anf Haleh CTPaHbI.

Llenb — nogennTbCs ¢ MEeAMLMHCKUMI PABOTHUKAMU Halleid TepaneBTMYECKOW MO3vuMen BO BPEMS OCHOBHbIX OCTPbIX OCMOXHEHUIA, a Takke BO Bpems
MEXKPUTUYECKON (ha3bl CepnoBMAHOKIIETOYHON aHeMUN CPeaU arKUPCKUX AeTen.

Knuuuyeckue cnyyau. NpeacTasneHbl TpU KIUHUYECKUX Cy4as Yy ABOWX NMOAPOCTKOB W ABYX/ETHEr0 pebeHka, CTpajatoLLx CepnoBUAHOKETOYHbIM CUHAPOM,
roCnUTaNN3NPOBAHHbIX MO MOBOJY TAXENbIX (hOpM 3a6051eBaHMS.

BoiBogbl. Oka3aHue Haanexawiero yxoga 3a AeTbMU C CEPNOBMAHOKIETOMHOW aHeMMeidl MOXET MOMOYb NpedynpeauTb UNuU 06NeryuTb TeYeHWe MHOrUX
OCNOXHEHWIA, CBA3AHHBIX C 3TUM 3a60/1€BAHNEM, 1 MOXET NMO3BONMNTb M BECTU 60MEe 3[0POBYIO XMU3Hb. MaumeHTbl, OMUCaHHbIe B CTaTbe, NOCTYNNAM NO3AHO.
9Tn cnyyvau BbIABUNK NPO6IEMbI PaHHEeR AUArHOCTUKIA, AUCMAHCEPHOTO HABMOAEHNS U PAHHEr0 BbISBNEHUS OCNOXHEHWA Y 6ONbHbIX C CEPrOBUAHOKNETO4HON
aHeMuel, 0COBEHHO B Cny4ae 6eCCUMNTOMHOIO 0CTEOHEKPO3a rofoBKN 6efipEHHON KOCTH.

ViccnemoBanue BbINOMHEHO B COOTBETCTBUN C NPUHLMNAMKU XeNbCUHKCKOI feknapauun. Ha nposefeHne UccnefoBaHmin Nony4eHo MHAOPMMPOBAHHOE cornacue
poAauTenei, nauneHToB.

ABTOp 3asBNAET 06 OTCYTCTBUN KOH(ANKTA UHTEPECOB.

Kniouesble cnoBa: ceprnoBnaHOKIETOYHAs aHEMUS, OCTPas aHEMUS, MHCYMbT, 0CTEOHEKPO3.
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Introduction

About 2% of newborn babies suffer from sickle
cell disease (SCD), predominantly Hb SS and SC
disease types [3]. SCD has a worldwide distribu-
tion. It is estimated that 300,000 infants are born
annually with SCD, most of them in sub-Saharan
Africa [25,39]. Sickle cell disease is spreading
around the world due to increased migratory flows
and geographic spread of certain pathological
genes. In some African countries, from 50 to 80% of
children die before the age of five years [6,23].
Currently the SCD incidence in Algeria is 2.7% [8].

Pain (acute or chronic) is the hallmark feature
of SCD [13]. The frequency and severity of painful
episodes vary widely both across patients and over
time in each patient. Effective treatment of acute
pain is one of the most common and challenging
problems in the management of SCD. Vaso-occlu-
sion episodes (VOEs) are severe, which manifest
themselves with acute pain as a result of VOEs
with inflammatory and ischaemic consequences
[34]. Other defined sickle cell disease complica-
tions include sequestration crisis (pooling the
blood into an organ), aplastic crisis (reduced func-
tion of bone marrow), haemolytic crisis (rapid
breakdown of blood cells causing a decrease in
haemoglobin levels), acute chest syndrome (ACS),
or other acute organ damage (including myocar-
dial infarction), and stroke [13,16].

Immune function in pediatric SCD patients is
impaired for variety of reasons, including deficient
splenic clearance of opsonized encapsulated bacte-
ria [10,11]. This results in a propensity to infection
by encapsulated bacteria such as Streptococcus
pneumoniae, Haemophilus influenzae, Salmonella
typhi and non-typhi, and Meningococcal species.

Management includes treatment of the underly-
ing infection, blood transfusion and some supportive
measures. Hypersplenism may warrant elective
splenectomy, though a more common presentation is
functional hyposplenism as a result of splenic infarc-
tion. Acute painful crises may occur caused by a
combination of VOEs and inflammation due to rais-
ing the intramedullary pressure. Small bones of the
hands and feet as well as juxta-articular long bones
may be affected. Painful crises can be precipitated by
cold, infection, hypoxia, dehydration, stress [9].

Given the risk of poor adherence to daily pro-
phylaxis and the development of penicillin resist-
ant Streptococcus pneumoniae strains, immuniza-
tion against pneumococcal infection as well as
penicillin prophylactics is recommended. The re-
commended immunization schedule for previously
unvaccinated children with SCD consists of three
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doses of conjugated vaccine 6 to 8 weeks apart,
followed by a booster dose 1 year later, then by
a polysaccharide vaccine after age of 2 years, with
additional doses every 3—5 years [18].

The research was carried out in accordance
with the principles of the Helsinki declaration.
The informed consent of the patients was obtained
for conducting the studies.

Clinical cases

During the follow-up of our patients with
major sickle cell syndrome, we were confronted
with extremely serious and rare clinical forms. The
research was carried out in accordance with the
principles of the Helsinki declaration. The
informed consent of the patients was obtained for
conducting the studies.

The first patient was a two-year-old infant
with S/B thalassemia, who was consulted in the
emergency unit for severe acute anemia. Clinical
examination revealed intense skin and mucous
pallor, pain in the region of spleen, tachycardia
with the heart rate 130/min, and type III
splenomegaly.

The second patient was a 13-year-old teenag-
er, who referred to our hospital for the manage-
ment of excruciatingly rebellious headaches with
convulsive illness. Post critical clinical examina-

Fig. 1. Axial view, bilateral lesions of the anterior junctional white
matter, extended in the right range, multiple hypersignals on the left
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tion found the adolescent girl in stage I coma,
afebrile, hemodynamically stable with moderate
skin-mucous pallor, with no fever. Her weight was
27.4 kg and height 139 cm with a body mass index
of 14.18 kg/m” The arterial pressure was
110/60 mm Hg,:the heart rate was 112 beats/min;
the respiratory rate was 32 per minute. Hemiparesis
of the right half of the body was revealed.

The third patient, a 12-year-old teenager, who
was admitted in emergency for lameness. On clini-
cal examination, there was pain on palpation of the
right lower limb, with limited abduction move-
ments of the same limb. Furthermore, he was
afebrile but reported a pain score of 3 according to
the Visual Analogue Scale (VAS).

Results

For our little infant, the blood count found an
acute anemia at 4 g/dl, the reticulocyte rate was
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400,000/mm’. Our emergency management quick-
ly corrected this acute anemia by blood transfu-
sion after a bedside compatibility test, increasing
the hemoglobin level to a baseline hemoglobin of 9
g/dl. The transfusion took two hours and a half,
due to the low hemoglobin level on admission. For
the adolescent admitted in convulsive state, mag-
netic resonance imaging showed the absence of
aneurysm or arteriovenous malformation (Fig.
1,2).

The teenager of the second clinical case had
benefited from hyperhydration with analgesics.
Then a transfusion exchange was performed aimed
at reducing hemoglobin S to 30%. Currently the
teenager is on a transfusion exchange sub-program
with rehabilitation sessions for her right hemiple-
gia. For other 12-year-old boy, the hip x-ray
revealed radiological abnormalities. Magnetic re-
sonance imaging of the hip had found foci of dif-

Fig. 2. Early subacute ischemics of the corona radiata of the right fronto-parietal junctional zone, late subacute ischemical lesion of the
left deep white matter, multiple micronodular lesions of the deep white matter and periventricular more important diffuse at the level of
the right hemisphere
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fuse upper left femoral epiphyseal bone infarction,
left upper metaphyseal, and focal right upper
femoral epiphyseal (Fig. 3).

The teenager benefited from hyperhydration
with analgesics for level 2. Orthopedic treatment
was offered with a splint kept in abduction for six
months with radiological controls. After a year
of follow-up, he resumed walking with slight right
lameness, and was put on the «Hydrea» because
of the severe clinical course of his disease (an acute
chest syndrome, several attacks of vasoocclusive
crises).

Discussion

Since the average lifespan of sickle cells
is about two weeks due to chronic hemolysis, there
is very active erythropoiesis. Each patient has
a baseline hemoglobin level which is specific to
them and results from the hemolysis-production
balance, this level generally varying between 6 and
11 g/dL and remaining more or less stable for the
same patient in the absence of complications.

Acute splenic sequestration is defined as an
increase in the size of the spleen of 2 c¢cm, and a
drop in hemoglobin of at least 2 g/dl, frequently
accompanied by thrombocytopenia and general
and abdominal signs [12].

Children with homozygous sickle cell disease
(HbSS) are often affected until the age of six while
individuals with other heterozygous forms of sick-
le cell disease (HbSBThal, HbSC, HbSD) are at
risk even during adulthood [15]. In addition, most
of the patients hospital courses were characterized
by hemodynamic instability manifesting with
hypotension, tachycardia, or orthostasis [27]. The
incidence of Acute Splenic Sequestration Crisis
(ASSC) was found to occur in 10 to 30% of SCD
children younger than 5 years [17,21]. After the
second episode, a transfusion program should be
discussed for children. A splenectomy is some-
times justified in severe or recurrent forms.
Education of parents on palpation of the spleen
and recognition of signs of acute anemia is there-
fore essential [7]. Subsequent transfusions, if ne-
cessary, should be administered with caution and
in smaller volumes due to the potential for auto-
transfusion of sequestered blood which could
result in hyperviscosity. Splenectomy should
be considered in cases of severe or recurrent acute
splenic sequestration [11].

Our first patient has no indication for splenec-
tomy since he has never had an identical episode.

Another serious complication in pediatric
hematology is cerebral vasculopathy. Ischemic
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Fig. 3. Decrease in left and right epiphyseal height with irregular
appearance of the left epiphyseal contours

stroke is 250 times more common in children with
sickle cell disease than in the general pediatric
population.

Stroke symptoms and signs in SCD patients are
similar to those in other stroke patients; therefore,
excluding other traditional risk factors is mandato-
ry. According to literature data, in children 27% of
ischemic strokes are manifested by the first epileptic
seizure [32]. Convulsions iare the revealing mode of
the ischemical cerebral accident in our patient.

The prevention is done by the practice at the
age of 12 months of the DTP with measurement of
the cerebral wave fastness which must not exceed
20 mm/s. The management is twofold: primary
prevention, i.e. prevention of the first stroke which
affects the child, and prevention of recurrence
(secondary prevention) after the first stroke.
Primary prevention is based on two findings: the
majority of cerebral infarctions are secondary to
obstruction or occlusion of the internal carotid
artery or anterior cerebral arteries; the need for
screening for the risk of stroke by ultrasound
examination and transcranial Doppler examina-
tion from the age of 12/18 months because of the
negative correlation between circulatory speeds
and the diameter of the arteries [37].

Compared with normal populations, individu-
als with SCT show increased coagulation activity
measures with higher levels of D-dimers, throm-
bin-antithrombin complexes, and prothrombin
fragments, and their absolute blood monocyte lev-
els are higher [36]. Subclinical sickling occurs in
these cases upon loss of normal phospholipid
asymmetry, resulting in abnormal phos-
phatidylserine that contributes to hemostatic
problems [5,33].

Therefore, in the setting of a focal neurological
deficit, it is important not to miss the second com-
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plication like aneurysms with or without sub-
arachnoid hemorrhage while deciding on acute or
secondary preventive strategies [4,29].

There is consensus in the literature that abnor-
mal TCD (e.g. high-risk classification for stroke)
in children indicates a chronic transfusion regimen
to prevent the first episode, i.e. primary preven-
tion using regular transfusion program (RTP)
[1,2]. However, the use of RTP after an abnormal
TCD eventually treats about 40% of children who
would not progress to clinical stroke, exposing
them to repeated transfusions, which are not risk-
free [22]. If a child who had abnormal TCD
screening measurement meets criteria for transi-
tioning to maximum tolerated dose of hydroxy-
urea, after 1 year of regular blood transfusion ther-
apy, a discussion with the family should include
whether hydroxyurea is preferable to regular
blood transfusion therapy [38]. Prior to consider-
ation of transitioning from regular blood transfu-
sion therapy to maximum tolerated dose of
hydroxyurea, MRI of the brain should be complet-
ed to exclude silent cerebral ischemic lesions, and
intracranial MRA should be completed to deter-
mine the presence and extent of cerebral vascu-
lopathy, per the TWiTCH protocol [38].

The third complication that can be seen in
major sickle cell syndromes, is aseptic osteonecro-
sis of the femoral head, with prevalence from 2.9%
to 41% [24,28] and with incidence ranging from
about 2 to 4.5 cases per 100 patient-years [26].

Studies have shown the relationship between
the fetal hemoglobin rate and the incidence of
morbid events in patients with sickle cell anemia,
and found a significantly lower incidence of avas-
cular necrosis (considering any location) when the
HbF levels were above 10% [31]. 99mTc scintigra-
phy and MRI are useful for diagnosis. More
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recently, MRI has largely replaced radionuclide
bone scintigraphy because of its greater sensitivity
(up to 100%, compared to 90% for bone scintigra-
phy) [35]. Magnetic resonance imaging is the most
sensitive and specific radiological modality in the
detection of osteonecrosis [20,30]. MRI with dif-
fusion sequences, T2 mapping and mapping of the
apparent diffusion coefficient has also been advo-
cated more recently, although the utility of these
techniques for the assessment of osteonecrosis
remains to be investigated [14,40].

The treatment is not codified. For femoral
involvement, it must combine bed rest, analgesic
treatment and possibly immobilization. In the pedi-
atric population, treatment is based on the age of
disease onset, associated symptoms and the extent
of femoral head involvement. Treatment options
range from non-operative symptomatic treatment
for weight relief and cast with fixation on femoral
and pelvic bones following surgical procedures.

Treatment options include early stage femoral
head decompression, rotational osteotomies, and
late stage prosthetic surgery, osteotomies. Early
intervention has been shown to improve out-
comes [19].

Conclusion

Providing the right care for children with sick-
le cell disease could help prevent or improve many
complications associated with this disease and
enable them to lead healthier and more productive
lives. Our patients were presented late. These
cases revealed the problematic nature of early
diagnosis, regular follow-up and early detection of
complications in SCD patients, especially with
asymptomatic osteonecrosis of the femoral head.

No conflict of interest was declared by the
author.
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