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The changing epidemiology of acute and
subacute haematogenous osteomyelitis in

> M. J. G. Blyth, R. Kincaid, M. A. C. Craigen, G. C. Bennet

From the Royal Hospital for Sick Children, Glasgow, Scotland

e have reviewed the incidence of
bacteriologically or radiologically confirmed

acute haematogenous osteomyelitis in children under
13 years of age resident in the area of the Greater
Glasgow Health Board between 1990 and 1997. In this
period there was a fall of 44% in the incidence of
both acute and subacute osteomyelitis, mainly
involving the acute form (p = 0.005). This mirrors the
decline of just over 50% previously reported in the
same population between 1970 and 1990. Using
multiple regression analysis a decline in incidence of
0.185 cases per 100 000 population per year was
calculated for the 28-year period (p < 0.001).

Staphylococcus was the most commonly isolated
pathogen (70%). Only 20% of patients required
surgery and there was a low rate of complications
(10%). In general, patients with a subacute
presentation followed a benign course and there were
no complications or long-term sequelae in this group.

Haematogenous osteomyelitis in children in this
area is becoming a rare disease with an annual
incidence of 2.9 new cases per 100 000 population per
year.
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Our aim was to assess the changing epidemiology of acute
and subacute osteomyelitis in a single health district from
1990 to 1997, with particular reference to the incidence and
the type (acute or subacute) and site of presentation. In
addition, we assessed and compared the pathogens respons-
ible, the routes and duration of antibiotic therapy, the need
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for surgery and the complications encountered with those
of earlier series." "’

The study repeated that of Craigen, Watters and Hack-
et~ on the same reference population between 1970 and
1990. By using identical methods we were able to observe
trends, particularly with regard to incidence, over a period
of 28 years.

Patients and Methods

The Information and Statistics Division of the National
Health Service in Scotland provided data based on the
Scottish hospitals discharge system (SMR1) which identi-
fies and codes all Scottish hospital inpatient and day-care
admissions. The SMR1 was used to identify all those
patients under the age of 13 years resident in the Greater
Glasgow Health Board area who had a hospital admission
code for osteomyelitis between 1990 and 1997.

The case notes were then examined to see if they sat-
isfied the accepted criteria for the diagnosis of acute osteo-
myelitis, namely a clinical history and either bacteriological
confirmation from blood culture or specimens obtained at
surgery, or radiological confirmation from bone scan or
radiographic changes.4 We excluded patients with a history
of penetrating injury and those with involvement of the
spine or skull.

Information was collected from the case notes regarding
the mode of presentation. An acute presentation implied a
history of less than two weeks and subacute of more than
two weeks. We recorded the patients’ age, the site of
infection, bacteriology and radiology, the duration and
route of antibiotic therapy, the nature and timing of surgery
and the complications encountered.

In addition, the SMR database produced a deprivation
category score for each patient. This gives an assessment of
the social status of the patient based on data from the 1991
census. Variables such as car ownership, male unemploy-
ment and overcrowding in the home are used to calculate a
mean score for a given postcode sector with each sector
assigned a score from 1 to 7. A deprivation category of 1
assumes a higher social class with 7 allotted to the most
deprived areas.

The data collected were then subjected to statistical analy-
sis using chi-squared and multiple regression analysis tests.
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Results

The SMR codes generated 83 patients in the eight-year
period who had been treated in four hospitals with most
attending the Royal Hospital for Sick Children, Glasgow.
Seven sets of case notes had been either lost or destroyed.
Of the remaining 76 there were 50 cases of proven osteo-
myelitis which met the rigid inclusion criteria. An addi-
tional 12 patients gave a history suggestive of infection but
did not have the necessary bacteriological or radiological
confirmation. Eleven patients met the specific exclusions of
a history of penetrating injury or spinal involvement. Only
three out of the 76 patients clearly did not have osteo-
myelitis and had been coded incorrectly, giving a coding
error of 4%.

Age. The mean age of the patients was 5.4 years (1 month
to 12 years). The distribution of ages is shown in Figure
1.

Incidence. The incidence of acute and subacute forms of
the disease as well as the overall incidence is shown in
Figure 2. The reduction in overall incidence was due to a
reduction in the acute form of the disease, confirmed by
regression analysis (p <0.005). The same analysis con-
firmed that there was no significant change in the incidence
of the subacute form of the disease (p < 0.855).

Site. There was a proportionate reduction in osteomyelitis
in long bones compared with other sites during the period
of the study (Fig. 3).

Bacteriology. Staphylococcus aureus was the most com-
monly isolated bacterium with a greater percentage of acute
cases yielding a positive culture (Table I).

Treatment with antibiotics. The mean duration of treat-
ment was one day for intravenous therapy (0 to 4) followed
by a median of four weeks of oral therapy (1 to 32). In most
children flucloxacillin was used initially on a ‘best-guess’
basis, followed by a change depending on the results of
culture sensitivities when these were available.

In four patients there was a change of antibiotics. In
these children Streptococcus had been isolated. In one the
antibiotic was changed to ampicillin from flucloxacillin. In
two penicillin and clindamycin were substituted for Aug-
mentin in one and for Magnapen in the other. In the fourth
child flucloxacillin was changed to ampicillin.

Of two other children in whom Streptococcus was iso-
lated, one was a subacute case in which antibiotic therapy
had not been started until the culture was available and the
other had been treated initially with Magnapen, which it
was felt appropriate to continue.

Surgery. Eleven patients (22%) had surgery, the indication
for which was the clinical suspicion of a collection of pus.
The median time to surgery was three days (1 to 60). A
further seven had aspiration of bone or soft tissue for
diagnostic purposes.

Complications. There were six complications in 50
patients (12%) (Table II). Age appeared to be the only
factor influencing the rate of complications. Three of the

8 -
7 4
6
5 57
2
E 44
>
=z 34
2 4
1
O 4
0 1 2 3 4 5 6 7 8 9 10 11 12
Age (years)
Fig. 1
Distribution of the ages of the 50 patients with osteomyelitis.
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Sites affected with osteomyelitis.

Table I. Bacteria isolated from 20 of the 50 children with osteomyelitis

Organism Total Acute Subacute
Staph. aureus 13 (65%) 11 2
Streptococcus 6 5 1
Staph. epidermidis 1 0 1

six occurred in patients under the age of two years.
Deprivation did not appear to be associated with a higher

rate of complications. There was none in the subacute

group.

Hospital stay. The median hospital stay was nine days (1

to 42).
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Table II. Complications in the 50 patients
with osteomyelitis

Complication Number
Recurrence 1
Growth disturbance 1
Pathological fracture 2
Chronic osteomyelitis 2
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Fig. 4
Deprivation category score for patients with osteomyelitis versus that for

the population in the Greater Glasgow Health Board (GGHB).
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Total incidence of osteomyelitis between 1970 and 1997.

Deprivation category. The deprivation category scores are
shown in Figure 4 as percentages of the osteomyelitis
group as a whole. The data for osteomyelitis have been
plotted beside those provided by the Information and Statis-
tics Division for the distribution of scores among the age-
matched population of the Greater Glasgow Health Board
as a whole. It would appear from this that osteomyelitis is
evenly distributed throughout the social spectrum with no
significant difference between the groups. Chi-squared
analysis confirmed this (p = 0.49).

Overall incidence. Using the data collected by Craigen et
al'' Figure 5 shows the pattern of the incidence of osteo-
myelitis in the under 13-year age group over a 28-year
period. Regression analysis showed a mean reduction in the
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number of new cases of osteomyelitis annually of 0.185 per
100 000 population (p <0.001; 95% confidence levels
0.113 to 0.257 per 100 000).

Discussion

Our study confirms the continued decline in the incidence
of acute and subacute haematogenous osteomyelitis to 2.9
new cases per 100 000 population per year. In the area
studied osteomyelitis is becoming a rare disease. In a
population under 13 years of age of around 150 000, only
four cases are expected in the coming year.

This decline is accounted for by a fall in the number of
acute cases, consistent with the findings of Craigen et al"!
on the same population from 1970 to 1990. It would appear
that osteomyelitis is now just as likely to present insid-
iously in its subacute form as in the classic form.

We accept that there are inherent inaccuracies in using
the SMR coding for the retrieval of cases. Although there
are now alternative methods for assessing the numbers
treated, we were obliged to use this method in order to
produce a series comparable to the earlier one. We were,
however, surprised by the accuracy of the system.

Another potential area of inaccuracy is the population
figures. The last census was taken in 1991. Because of the
introduction of the poll tax at that time, it is thought that
many forms were not completed and as a result the figure
produced is likely to be an underestimate. Each year,
however, a mid-year estimate is produced by the census
department based on such factors as births, deaths, registra-
tion with family doctors, estimates of immigration and
emigration, etc. These estimates are likely to be reasonably
accurate. The methods used are unchanged over the period
of the study.

There has been a steady reduction in the relative propor-
tion of classic infection in long bones since 1970, although
more recently this decline has been matched by a fall in the
incidence at other sites. Despite these changes osteo-
myelitis is not becoming more difficult to treat. In cases of
subacute infection, despite the delay in presentation and
lack of positive bacterial cultures, treatment was without
complication. This contrasts with previous series from this
hospital.1 From 1936 to 1940, before the availability of any
treatment other than surgery, there were 75 cases of acute
osteomyelitis with 27 deaths (36%). From 1941 to 1945
there were 55 cases. Sulphathiazole was then available for
treatment and, as a result, the death rate fell to 12.7%.
Finally, between 1946 and 1950, 82 cases were reported
and after the introduction of penicillin the mortality fell to
1.2%. Between 1961 and 1968 Blockey and Watson” trea-
ted 113 cases at the same hospital without any deaths.

In most cases the primary antibiotic of choice was
flucloxacillin. This satisfactorily covered the 70% of cases
in which Staphylococcus was the infecting agent. It has
some effect against Streptococcus but it is not the drug of
choice. We accept that it may be better to add a second drug






