
INTRODUCTION
Antibiotics are frequently prescribed in 
lower respiratory tract infections (LRTIs); 
this is appropriate for pneumonia or severe 
exacerbations of chronic obstructive 
pulmonary disease, but not for acute 
bronchitis. In the general population, 
nearly 80% of these respiratory tract 
infections are caused by acute bronchitis 
and, therefore, do not require antibiotics.1 
Hopstaken et al showed that if respiratory 
tract infections are suspected following 
pulmonary auscultation, this, in almost 
all cases, leads to the prescription of 
antibiotics; in nearly 80% of cases, this 
is proved to be unnecessary afterwards.2 
Reducing antibiotic prescribing has 
a number of advantages for individuals 
as well as the community, including the 
avoidance of adverse side-effects in patients 
and reducing resistance development. 
Furthermore, cost reduction is a possible 
advantage of a more efficient antibiotic 
prescribing policy than that which tends to 
be employed in general practice at present.

Individuals with (severe) intellectual 
disabilities have a higher risk of 
developing pneumonia than those 
without such disabilities, due to higher 
levels of immobility, gastroesophageal 
reflux disease, spasticity, scoliosis, and 
swallowing difficulties.3 Despite this higher 
risk of developing pneumonia, for which 

antibiotics are necessary, this group 
may also be more likely to be prescribed 
antibiotics unnecessarily. In patients with 
intellectual disabilities, diagnosing as well 
as excluding LRTIs may be hampered by 
communication difficulties so physicians 
may decide to start antibiotics sooner 
than they would for patients in the general 
population. Expectations and pressure 
from patients, families and caregivers can 
also lead to antibiotics being prescribed 
unnecessarily in those with intellectual 
disabilities. 

C-reactive protein
C-reactive protein (CRP) is particularly 
useful in diagnosing and monitoring 
bacterial infections.4 The normal serum 
concentration of CRP is usually <10 mg/L 
but, in severe bacterial infections, it can 
rise as high as 500 mg/L.5 In the literature, 
various cut-off points have been proposed 
to distinguish between viral and bacterial 
infections, but there appears to be a 
consensus that a CRP value of <40 mg/L 
is suggestive of a viral infection5–11 and that, 
in such cases, prescribing antibiotics is not 
justified.

Point-of-care CRP test
A point-of-care (POC) test is a variant of 
a laboratory test in which a finger-prick 
sample is used. Based on data from 
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Abstract
Background 
Excessive prescribing of antibiotics in patients 
with lower respiratory tract infections (LRTIs) 
is common in the general population. Due to 
communication difficulties, it is hypothesised 
that prescriptions are even more commonplace 
in the primary care of individuals with 
intellectual disabilities. Point-of-care C-reactive 
protein (POC-CRP) testing might lead to more 
efficient prescribing of antibiotics.

Aim
To evaluate the effect of POC-CRP testing on 
antibiotic prescriptions for LRTIs by physicians 
specialising in the care of individuals with 
intellectual disabilities.

Design and setting
A prospective case-control study in four 
care centres for individuals with intellectual 
disabilities in The Netherlands.

Method
Between 27 October 2010 and 27 October 2011, 
a prospective efficiency study was performed 
with a base population of 1472 individuals. 
This population consisted of 882 individuals in 
whom POC-CRP tests were used and a control 
group (n = 590) in whom no POC-CRP test was 
performed.  

Results
Of the 48 patients in the control group who 
were diagnosed as having an LRTI, 43 (90%) 
received antibiotics, compared with 59 out 
of the 144 patients (41%) in the case group 
(OR = 12.0; 95% CI = 4.1–35.3). No significant 
differences in outcome were found between 
both groups during a follow-up period of 
1 month.

Conclusion
This study shows that the use of POC-CRP 
testing in patients with intellectual disabilities 
and LRTIs can lead to a significant reduction 
in antibiotic prescriptions, with no significant 
differences in outcome during follow-up.
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various studies of the correlation between 
the POC-CRP test and the laboratory CRP 
test, it can be said that the agreement 
between the POC test and the laboratory 
test is sufficiently large for use in clinical 
settings.4, 5, 12–15

Recently, Cals et al published a study 
on how POC-CRP testing in LRTIs affects 
the prescribing of antibiotics in the general 
population; in the POC-CRP test group, 
43.3% of the enrolled patients used 
antibiotics compared with 56.6% of those in 
the control group. Patients in the POC-CRP 
test group recovered as well as patients in 
the control group.6

This current study aims to evaluate the 
effect of POC-CRP testing on doctors’ 
antibiotic prescribing for LRTIs for 
individuals with an intellectual disability. 

METHOD
Study design
Setting. Patients were recruited from 
four care centres for individuals with 
intellectual disabilities in The Netherlands. 
The baseline population consisted of 1472 
individuals with an intellectual disability. 
Primary care was provided by physicians 
specialising in the care of individuals with 
learning difficulties . Two of the four centres 
routinely used CRP testing, the other two 
did not have a CRP device. The care centres 
in which a CRP device was available served 
as the baseline population (n = 882) from 
which the case group was recruited. The 
care centres without a CRP device served 
as the baseline population (n = 590) for the 
control group. 

Patients. Between 27 October 2010 and 27 
October 2011, all patients with intellectual 
disabilities and a suspicion of LRTI, 
determined by clinical assessment, at 
the four care centres, were prospectively 
included in the study. Patients who had been 
prescribed antibiotics in the 2 weeks prior 
to the first consultation with the physician 

were excluded. The four care centres all 
had different patient populations, which 
varied in terms of average age and level of 
intellectual disability. To be able to check 
for selection bias afterwards, the following 
patient characteristics were recorded on a 
case form: 

• age (years);

• sex;

• level of intellectual disability (mild: IQ 
between 50–55 to 70; moderate: IQ 
between 35–40 to 50–55; or severe: IQ 
below 35–40);

• use of inhalation medication;

• wheelchair dependency; and 

• the presence or absence of scoliosis.

The POC-CRP test 
The CRP value was determined by using the 
POC-CRP test. A drop of blood was taken 
from a patient’s fingertip and collected 
in a tube; this was then analysed using 
the NycoCard Reader II. The doctors and 
physician assistants who performed the 
tests were aware of correct procedure and 
analysis techniques. The POC-CRP test 
took place in the medical service office or 
at the patient’s bedside.

LRTIs
In this study, no specific criteria for the 
diagnosis of LRTIs were used. An LRTI 
was suspected by the physician using 
routine physical assessment. In this way, 
the routine practice of diagnosis was not 
affected in the four care centres. 

Follow-up
If antibiotics were prescribed within 28 days 
after the first consultation, this was noted 
in the medical records. Any change in 
antibiotic policy, such as a switch in amount 
or type, stopping antibiotics prematurely, 
hospitalisation because of LRTI, or death, 
was also recorded. At the end of the study, 
the researchers checked the medical 
records of each enrolled patient to look for 
changes in antibiotic prescribing.

Data analysis T
At the end of the study period, all data 
were collected and clustered in an Excel 
database. LRTI incidence was calculated for 
both groups and displayed in percentiles. 
Patient characteristics (sex, severity of 
intellectual disability, wheelchair-user 
status, inhalation medication, and scoliosis) 
of those in the case and control groups 
were compared using a χ2-test. 

How this fits in
Point-of-care C-reactive protein (POC-
CRP) testing has proved to be effective 
in reducing unnecessary antibiotic 
prescriptions in general practice. This 
study shows that using a POC-CRP test in 
a population with intellectual disabilities 
leads to an even greater reduction of 
unnecessary antibiotic prescriptions in 
comparison with a normal general practice 
population.
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Of all significant (P<0.05) variables, the 
independent influence on the outcome 
‘prescription or no prescription’ was 
investigated with a logistic regression 
analysis. The numerical outcome ‘age’ was 
split into two groups based on the median 
age of the baseline population. The mean 
ages in the case and control groups were 
compared with each other using a t-test. 

The incidence of antibiotic prescribing in 
both groups was presented as a percentage 
and a 95% confidence interval (CI). 
Differences in prevalence between the two 
groups were tested with a χ2-test. The mean 
CRP value leading to antibiotic prescriptions 
was calculated and displayed with a range.

RESULTS
Study population
LRTIs were diagnosed in 144 of the 882 
(16%) individuals in the case group and 
in 48 of the 590 (8%) individuals in the 
control group. The characteristics of the 
study population are detailed in Table 
1. Sex, age, and severity of intellectual 
disability differed significantly; in the control 
group the proportion of males was greater 
(χ2 = 9.6; P = 0.002), the mean age was 
lower (χ2 = 19.5; P<0.01), and there were 
more individuals with mild and moderate 
intellectual disabilities (χ2 = 11.3, P = 0.004) 
compared with the case group. In both 
groups, the majority of all patients had a 
severe intellectual disability. 

Antibiotic prescribing
There was a significant difference between 
antibiotic prescribing in the case and 
control groups (χ2 = 42.2, P<0.005). In the 
case group, antibiotics were prescribed 
for 59 of 144 (41%; 95% CI = 33 to 49) 

patients, whereas in the control group 43 
out of 48 individuals (90%; 95% CI = 78 to 
96) received a prescription for antibiotics 
(odds ratio 12.0; 95% CI = 4.1 to 35.3). 
In the case group, the mean CRP value 
for prescribing antibiotics was 106.8 mg/L 
(range: 8–250 mg/L). 

Follow-up
There were no significant differences 
between the case and control groups 
regarding changes in antibiotic 
prescriptions during follow-up. 

Independent associations with antibiotic 
prescriptions 
Table 2 shows that none of the patient 
characteristics were significantly and 
independently associated with the primary 
outcome of whether or not an individual 
was prescribed antibiotics.

DISCUSSION
Summary
As far as the authors are aware, this is the 
first study into the effects of using the POC-
CRP test by physicians to aid the decision 
of whether or not to prescribe antibiotics 
for LRTIs in individuals with intellectual 
disabilities. It shows a highly significant 
difference for antibiotic prescribing in the 
case group compared with the control 
group; patients in the control group 
were significantly more likely to receive 
antibiotics than patients in the case group. 
This difference is larger than has been 
found in general practice populations.6,16–17

During the 4 weeks of follow-up, no 
changes occurred to the initial antibiotics 
prescription in 83% of patients in the case 
group and 83% of those in the control 
group respectively. Differences in patient 
characteristics between the two groups 
had no effect on antibiotic prescribing. 
The mean CRP value at which antibiotics 
were prescribed well exceeds the limit 
of 40 mg/L that was used in this study 
(which was based on published evidence) to 
distinguish between CRP values consistent 
with a viral infection and those consistent 
with a bacterial infection.5–11

Strengths and limitations 
This study has several strengths. It was a 
multicentre study, in which all physicians 
within the organisations participated. 
Moreover, it had a prospective design and the 
follow-up has been mapped retrospectively. 
The information transfer to the participating 
care centres was clear and structured, 
which increased the reliability of the findings. 
In addition, carrying out the study did not 
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Table 1. Patient characteristics
  Total  Case group  Control group P-value

Total  192 144 48 

Sex    0.002 
  Male, n (%) 72 (37.5) 45 (31.3) 27 (56.3) 

Age 
  Mean, years (± SD) 49.7 (± 20.9) 51.0 (± 19.2) 37.9 (± 21.0) <0.001 
  Range, years 0–92 5–89 0–92

Level of intellectual disability    0.004 
  Mild, n (%) 19 (9.9) 9 (6.3) 10 (20.8)  
  Moderate, n (%) 41 (21.4) 28 (19.4) 13 (27.1)  
  Severe, n (%) 132 (68.8) 107 (74.3) 25 (52.1) 

Wheelchair user, n (%) 132 (68.8) 99 (68.8) 33 (68.8) 0.702

Scoliosis, n (%) 64 (33.3) 49 (34.0) 15 (31.3) 1.000

Inhalation medication, n (%) 49 (25.5) 34 (23.6)  15 (31.3) 0.305 
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disturb the common diagnostic practice 
in the care centres. Nothing appeared 
to change the way the physicians were 
already working with regard to diagnosing 
respiratory tract infections. As such, this 
study could be seen to accurately reflect the 
practice in a care centre for individuals with 
intellectual disabilities. 

The study does, however, have some 
limitations. The number of patients included 
in the control group was significantly 
smaller than that of the case group. One 
explanation for this may be the fact that 
the base population for the control group 
was smaller and consisted of a greater 
proportion of individuals with a mild or 
moderate disability, compared with the 
base population for the case group. In 
addition, selection bias may have occurred. 
Physicians using the POC-CRP test may 
rely more on the test than on their own 
clinical diagnosis; they may diagnose an 
LRTI sooner in order to conduct a CRP test 
to be sure whether or not the patient has 
pneumonia. Moreover, physicians using the 
POC-CRP test may be more reluctant to 
prescribe antibiotics than those who do not 
use the test and, therefore, may use it as a 
threshold. 

The fact that children and adults were 
included in the study may also indicate a 
bias; LRTIs in children may have another 
course of action and a different aetiology.18 

The regression analysis showed, however, 
that age was not an independent risk factor 
for receiving antibiotics. 

Comparison with existing literature
This is the first study into the use of the POC-

CRP test in a population with intellectual 
disabilities. There are some studies that 
have investigated the use of the POC-CRP 
test in a general population.6,16,17 Despite 
the differences of population characteristics 
between these studies and our current 
study, it can be concluded that the current 
study shows a larger difference in antibiotic 
prescriptions between the case and control 
groups than studies performed in the 
general population. 

Implications for practice
Although the potential benefits of an 
effective antibiotic policy are considerable, 
current antibiotic prescribing by primary 
care physicians specialising in the care of 
individuals with learning difficulties could be 
improved. With a significant global increase 
in resistance to antibiotics, it is essential 
that physicians diagnose LRTIs based on a 
reasonable and objective analysis, such as 
the POC-CRP test. As a result of the study 
by Cals et al,6 the POC-CRP test has been 
included as a complementary investigative 
method in the Dutch College of General 
Practitioners’ guideline for acute cough 
since February 2011.18

The convincing results of this current 
study on the use of POC-CRP tests by 
physicians specialising in the care of 
individuals with learning difficulties 
encourage the development of a more 
effective antibiotic policy. Using a POC-CRP 
test in general practice for individuals with 
intellectual disabilities in order to identify 
LRTIs where antibiotics are necessary is, 
therefore, strongly recommended.

Table 2. Logistic regression analysis 
  Odds ratio 95% CI  

Group (control = 0, case = 1) 12.0 4.1 – 35.3 

Sex (male = 0, female = 1) 0.80 0.4 – 1.6 

Level of intellectual disability (mild = 0, moderate = 1, severe = 2) 1.5 0.9 – 2.7 

Age (below median = 0, median and higher = 1) 0.6 0.3 – 1.2  

Reference value = 1   
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