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Summary. Patients with sickle cell disease are more 
susceptible to osteomyelitis and septic arthritis than 
the population at large. Seventy eight patients with 
these conditions were admitted to our hospital from 
April 1988 to March 1991. Thirty had sickle cell 
disease, 14 had the sickle cell trait and 34 had nor- 
mal electrophoresis. The tibia, followed by the femur 
and humerus were the bones most commonly af- 
fected, and the knee was the joint most often in- 
volved. Salmonella was the commonest organism in 
osteomyelitis and septic arthritis in sickle cell dis- 
ease, whereas staphylococcus was commonest in 
normal patients and those with the sickle cell trait. 
Antibiotics that cover these two organisms must be 
considered in patients with sickle cell disease who 
are suspected of  having osteomyelitis or septic ar- 
thritis. 

R~sum~. Les malades atteints de drdpanocytose sont 
plus exposes aux ostdomydlites et aux arthrites septi- 
ques que les sujets normaux. En ttvis arts, d'Avril 
1988 d Mars 1991, 78 malades ont dtd admis d 
l'h6pital central de Qatif pour ostdomydlite et/ou 
arthrite septique. Ils pr~sentaient 66 localisations 
osseuses et 38 articulaires. Trente malades avaient 
une drdpanocytose homozygote, quatorze une h6mo- 
globinose h6t6rozygote et les autres une dlectropho- 
rbse normale de l'hdmoglobine. Chez les trente 
malades dr@anocytaires, il y avait 32 localisations 
osseuses et 16 atteintes articulaires. Le tibia dtait la 
localisation la plus frdquente (43.9%) suivi par le 
f6mur (21.2%) et par l'humdrus (18.2%). Le genou 
dtait l'articulation la plus souvent atteinte par 
l'arthrite septique (58.8%). Les salmonelles dtaient 
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les bactdries les plus fr~quemment en cause chez les 
malades dr@anocytaires (homozygotes ), tandis que 
les staphylocoques dords dtaient plus commundment 
retrouvds chez les malades h6tirozygotes et chez les 
sujets normaux. Les antibiotiques efficaces gtla fois 
vis-h-vis des salmonelles et des staphylocoques 
dor~s doivent Otre utilisds chez les malades atteints 
de drdpanocytose ou d'hdmoglobinose hdtdrozygote 
chaque fois qu'existe une suspicion d'ostdomydlite 
et/ou d' arthrite septique. 

Introduction 

Patients with sickle cell disease are known to have a 
greater susceptibility to severe bacterial infections 
than the population at large [4, 14, 15]. Among these 
infections are osteomyelitis and septic arthritis. In 
general, the commonest  infecting organism in these 
conditions is staphylococcus aureus, but when osteo- 
myelitis occurs in patients with sickle cell disease 
salmonella is more common [1, 4, 8, 12, 21]. This 
has been reported from different parts of the world, 
but two recent papers f rom the Eastern province of  
Saudi Arabia have reported otherwise [ 17, 18]. 

The present study describes the pattern of  bacte- 
rial infections in our patients with osteomyelitis and 
septic arthritis who also have sickle cell disease. 

Patients and method 

A retrospective review has been carried out of all patients with a 
diagnosis of osteomyelitis and septic arthritis, or both, who were 
admitted to our hospital between April 1988 and March 1991. 
The records were examined for the age at onset, sex, site of 
involvement, type of infection, haemoglobin electrophoresis and 
the causative organism. 
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Table 1. Numbers of Osteomyelitis and Septic Arthritis in rela- 
tion to each category of patients according to the haemoglobin 
electrophoresis 

Patient's Total No. of osteo- No. of septic Total 
category No. of myelitis arthritis no. of 

patients attacks attacks attacks 

HbSS 30 32 16 48 
HbAS 14 10 8 18 
HbAA 34 24 14 38 

Total 78 66 38 104 

Table 2. Anatomical sites of osteomyelitis and septic arthritis in 
30 patients with sickle cell disease 

Osteomyelitis No. Septic arthritis No. 
(32 attacks) (16 attacks) 

Tibia 14 Knee 7 
Humerus 9 Hip 4 
Femur 6 Shoulder 2 
Sternum 1 Elbow 2 
Radius 1 Stemoclavicular 1 
Metacarpal 1 joint 

The diagnosis of sickle cell disease was made on the basis of 
a positive sickling test and haemoglobin electrophoresis using 
the Super Z Electrophoresis kit (Helena Laboratories). Sickle 
cell trait occurs in heterozygotes in which the sickle cell gene is 
inherited from one parent, is usually asymptomatic and is con- 
sidered to be benign, although it may become symptomatic 
under extreme anoxic conditions. 

Blood cultures were performed on patients with suspected 
osteomyelitis or septic arthritis after removing 10 ml of blood in 
adults or 3 ml in children. The specimen was divided; NR6A 
was used for aerobic and NR7A for anaerobic culture. Both 
bottles were incubated for 7 days at 37°C and read daily on 
Bactec NR660 (Becton Dickinson). Subcultures were made on- 
blood agar, chocolate agar and MacConkey's agar incubated 
anaerobically for 48 h. Aspirate or pus swabs were cultured on 
chocolate and MacConkey's agar incubated aerobically and on 
blood agar anaerobically. Micro-organisms were identified by 
standard techniques [7] and sensitivity by the Stokes compara- 
tive method [20]. 

16 

14 

121 
10- 

No. 
8 

6 

4 

2 

0 
1 2 3 
Age in Decades 

Fig. 1. The number of 
patients with sickle cell 
disease in different age 
groups 

The 30 patients with sickle cell disease were ana- 
lysed separately and comparative analysis was made 
of  the other 2 groups. Of  the 30, 18 were male and 12 
female (M/F:I .5 /1) .  They were aged f rom 1 to 
29 years (mean 13.4 years), and most were under 
20 years (Fig. 1). Haemoglobin electrophoresis re- 
vealed HbS of  61 to 95 (mean 78.76) and HbF 5 to 35 
(mean 20). These patients had had 32 attacks of  
osteomyelitis and 16 of  septic arthritis. Two patients 
had both conditions, 2 had septic arthritis affecting 2 
joints, and in 2 patients 2 bones were affected at the 
same time. In 2 multiple sites were involved includ- 
ing the right femur, right tibia, right humerus, both 
knees, right hip and right shoulder in one, and in the 
other the left femur, right femur, left tibia, both knees 
and the left hip (Fig. 2). The sites of  osteomyelitis 
and septic arthritis are shown in Table 2. 

In 32 attacks of  osteomyelitis, salmonella was the 
causative organism in 21 (63%), staphylococcus 
aureus in 6 (19%), haemophilus influenzae in 1 and 
there was no growth in 4. In 16 attacks of  septic 
arthritis, salmonella was responsible in 7 (44%) and 
staphylococcus aureus in 4 (25%) (Fig. 3). 

Resul t s  

During the 3 year period, 78 patients with osteomy- 
elitis or septic arthritis were admitted. They  had 
suffered 66 attacks of  osteomyelitis and 38 of  septic 
arthritis. Five patients had both conditions, 3 had 
osteomyelitis affecting 2 bones and 2 had septic ar- 
thritis of  2 joints each. Two patients had infection in 
multiple sites. Of  these 78 patients, 30 had sickle cell 
disease (HbSS), 14 had the sickle cell trait (HbAS) 
and 34 had normal haemoglobin electrophoresis 
(Table 1). 

D i s c u s s i o n  

The sickle cell gene is prevalent in the Eastern pro- 
vince of  Saudi Arabia and is characterised by a 
higher level of  both total and foetal haemoglobin 
[16]. The disease has been reported to have a wide 
spectrum of  clinical severity, but the clinical course 
is usually more benign than in other countries [16]. 
This has been attTibuted to the high levels of  
haemoglobin F and the frequently associated thalas- 
saemia [3, 16]. Nevertheless, sickle cell disease in 



400 A.H. AI-Salem et al.: Osteomyelitis and arthritis in sickle cell disease 

Fig. 2. Radiographs of a patient with 
sickle disease who had osteomyelitis and 
septic arthritis affecting multiple sites, in- 
cluding the right humerus, right femur and 
right knee, right tibia, right shoulder, left 
knee and right hip 
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Fig. 3. Incidence of infecting organisms in patients with sickle 
cell disease 

the Eastern province is associated with serious mor- 
22 bidity [18]. 
20 Bone and joint  complications are among the most  

common sequelae and 80% of the patients suffer 
18 from such complications which can produce serious 
16 disability. The commonest  organism causing osteo- 

myelitis and septic arthritis is in general the staphylo- 
14 coccus aureus, but in patients with sickle cell disease 

salmonella has been reported frequently [1, 4, 8, 12, 
12 z 6" 21]. This was first recorded in 1925 [5], but the 
10 association between the two diseases was not recog- 

nised until 1951 [10]. Since then, reports from differ- 8 
ent parts of  the world have confirmed this associa- 

6 tion, including an earlier paper from the Eastern pro- 
vince of  Saudi Arabia [2]. On the other hand, the 4 
staphylococcus aureus was found to be the corn- 

2 monest  causative organism in sickle cell haemoglo- 
binopathy with osteomyelitis and septic arthritis in 
two reports from this province [17, 18]. Contrary to 
this, we have found that salmonella is more common 
in both complications; the reason for this difference 
is not known. Patients with sickle cell trait (HbAS) 
do not have more risk of  salmonella osteomyelitis 
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Tab le  3. Causat ive  o rgan i sms  of  os teomyel i t i s  
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T y p e  o f  o r g a n i s m  Norma l  patients  (HbAA)  Sickle cell patients  (HbSS) Sickle cell trait (HbAS)  
(24 attacks) a (32 attacks) (10 attacks) 

No  Growth  3 4 2 
Sa lmonel la  - 21 - 
Staph A u r e u s  19 6 6 
H. In f luenza  - 1 - 

B-hemoly t i c  s treptococci  4 - - 
P s e u d o m o n a s  1 - 1 
Proteus  mirabil is  3 - 1 
E. Coli  1 - - 
Providencia  staurtii  1 - - 
Staph Epidermidis  - - 1 
Anaerobic  s treptococci  - - - 

a In 5 pat ients  more  than  one o rgan i sm were isolated f rom pus  culture and sensi t ivi ty  

Tab le  4. Causa t ive  o rgan i sms  o f  septic arthritis 

Causa t ive  o r g a n i s m  Norma l  patients  (HbAA)  Sickle cell patients  (HbSS) Sickle cell trait (HbAS)  
(14 attacks) (16 attacks) (8 attacks) 

No  Growth  4 2 1 
Sa lmone l la  - 7 - 
Staph A u r e u s  9 4 5 
E. Coli  - 1 - 
Enterobacter  c loacae - 1 - 
Brucel la  1 - - 
Klebs ie l la  - - 2 
Serratia - 1 - 

Tab le  5. Sensi t ivi ty pat tern o f  sa lmonel la  isolated f rom sickle cell d isease  patients with os teomyel i t i s  and/or  septic arthritis at our  
hospi tal  

Ant ibiot ic  A m p i -  Chlor-  Cot r imox-  Ceftri- Cefer-  Genta-  Ceftiz- Norf lox-  
cillin amphen ico l  azone axone  ox ime  m y c i n  ox ime  ocin 

Sa lmonel la  sensi t iv i ty  24 100 80 100 85 100 100 89 
(%) 

than normal individuals. Fourteen of our patients 
with the sickle cell trait suffered 10 attacks of osteo- 
myelitis and 8 of septic arthritis in which staphylo- 
coccus aureus was the commonest organism, which 
is similar to patients with normal haemoglobin elec- 
trophoresis (Tables 3 and 4). 

The reason for the high susceptibility of patients 
with sickle cell disease to salmonella is not known, 
but several factors have been incriminated, including 
hyposplenism and a defective complement system 
which hinders phagocytosis of salmonella [9, 13, 
19]. Impaired function of macrophages as a result of 
phagocytosis of the breakdown products of red blood 
cells reduces the capacity of these cells to ingest and 
kill salmonella [11]. 

In order to prevent the crippling sequelae of osteo- 
myelitis and septic arthritis, early and intensive treat- 
ment is essential; antibiotics must be started without 
waiting for the result of cultures, which can some- 
times be negative. Our results indicate the need for 
antibiotics effective against both salmonella and 
staphylococcus aureus, and not just against the 
staphylococcus as has been suggested by others [ 17]. 
A combination of anti-staphylococcal penicillin with 
chloramphenicol or a third generation cephalosporin, 
such as ceftriaxone or ceftizoxime, should be given 
initially and continued until the microbiological re- 
sults are available (Table 5). 
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