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CRP was identified in 1930, and its
serum levels are elevated in a wide vari-
ety of acute and chronic inflammation
(1, 2). It was subsequently considered to
be an "acute phase protein" which acts
as an early indicator of many inflamma-
tory conditions (3, 4).
CRP belongs to the ß-globulin family of
human plasma proteins and derives its

name from its ability to precipitate a
group C polysaccharide of pneumococ-
cus in the presence of Ca2+ (1). CRP
binds to a range of substances and is a
ligand for specific receptors on phago-
cytic leukocytes, mediates activation
reactions on monocytes and
macrophages, and activates comple-
ment (5). Hence, CRP is classified as an
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Background: C reactive protein (CRP) is the classical acute-phase reactant involved in host immunity. Although it can

increase up to 1,000 fold in response to inflammation, the diagnostic value of very high levels of CRP (vhCRP) is not

known. Objective:To explore any diagnostic value of vhCRP through investigating the spectrum of associated diseases

in patients at King Abdulaziz University Hospital (KAUH).

Method: Over a year period, CRP tests performed by immunonephelometry were sequentially collected from the

laboratory of clinical immunology at KAUH.Tests with vhCRP were arbitrarily identified as those with CRP levels 100

mg/l.Their charts were reviewed for demographic and clinical data.

Results: A total of 720 CRP tests were collected. CRP levels were elevated (≥10 mg/l) in 494 tests (68.8%).VhCRP

levels were detected in 107 tests (15%), and only charts of 97 different tests (13.55) were found. In these,VhCRP

were elevated up to 391 mg/l (mean 184 +SD 66).The study group’s age ranged between 1 - 88 years old with a

mean of 28 +SD23, and females constituted 51% of them.The most common diagnoses category associated with

vhCRP was infectious diseases (70%), followed by rheumatological diseases (21%). In the infectious diseases, the most

frequent diseases were pneumonia (14%) and septicemia (14%).There was a significant like-hood ratio between

vhCRP and the category of infectious diseases (df=74, P<0.05).

Conclusion: Elevation of CRP is a common inflammatory immune response in patients at KAUH.This advocates its

use as a sensitive marker in screening for illnesses with inflammation. Although this study did not reveal any diagnostic

value of vhCRP regarding any specific disease, vhCRP might be a useful parameter in differentiating diseases with

infectious pathology.
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effector of innate host resistance because
it helps in opsonisation and activates the
classical complement cascade (6).
Recently, improved laboratory methods
for quantifying CRP with high sensitiv-
ity assay have led to the increased appli-
cation to clinical medicine (7, 8). CRP
can increase to very high levels up to
1,000-fold in response to infection,
ischemia, trauma, burns, and inflamma-
tory conditions, which represent a huge

range of illnesses seen in any hospital
(5). Diseases associated with very high
CRP (vhCRP) levels, which might help
in their diagnosis and prognosis, have
not been explored in the literature. 
Such vhCRP levels are frequently
encountered in the sera of some patients
seen at King Abdulaziz University Hos-
pital (KAUH). KAUH, with its 420 beds,
is a teaching hospital and a tertiary care
medical centre. Hence, the present
study was conducted to determine any
possible diagnostic value of vhCRP
through exploring the spectrum of asso-
ciated diseases in the cases seen at
KAUH.

Methods

Candidates and samples:
Requests for CRP assessment on sera of
patients sent to the clinical immunology
laboratory at KAUH over one year were
sequentially collected. The period of the
study was from January 2000 to Decem-
ber 2000. Blood specimens were col-
lected in tubes using standard venipunc-
ture techniques. The serum samples
must be completely coagulated and,
after centrifugation, must not contain
any particles or traces of fibrin.

CRP measurement:
Over the last few years, a new high sen-
sitive immunoassay technique for the
measurement of CRP has been intro-
duced in clinical immunology laborato-
ries (7). Such new technology is called
high sensitivity CRP (hs-CRP) and is
currently used for routine CRP assess-
ment.
hs-CRP is an in vitro diagnostic assay
indented for the quantitative determina-
tion of CRP in human serum by means
of particle-enhanced immunoneph-
elometry using BN II system by Dade
Behring®. Polystyrene particles coated
with monoclonal antibodies to CRP are
agglutinated when mixed with samples
containing CRP. The intensity of the
scattered light in the nephelometer
depends on the CRP content of the sam-
ple and therefore the CRP concentration
can be determined versus dilutions of a
standard of a known concentration.
According to international references,
normal range of CRP levels is variable.
In healthy young adult volunteer blood
donors, the median concentration of
CRP is 0.8 mg/l, the 90th centile is 3.0
mg/l, and the 99th centile is 10 mg/l (9).
The term vhCRP is not well stated in the
literature. In our area, local studies to
establish normal range of CRP have not
yet been established. In one reference, a
CRP level between 10 and 100 mg/l is
considered a moderate elevation and
above 100 mg/l is a marked elevation
(10). In this study, the cut-off level for
vhCRP cases were arbitrarily defined as
those with CRP serum levels of equal to
or more than 100 mg/l of peripheral
blood.
Patients with vhCRP who fulfill the
above criteria were selected, and their
files were retrieved from the medical
record department. These files were
extensively reviewed retrospectively by
the researchers who were to record the
demographic data and the most active
diagnosis during the CRP sample. Asso-
ciated illnesses diagnoses were grouped
into diagnostic categories as close to the
different etiologies of increased CRP by
the system involved.
Data analysis:

The data was entered into a personal
computer and the statistical analysis was
performed using the SPSS statistical
package software (version 11). The Chi-
square test and Anova correlation were
used for exploring any significance.

Results

Over a one-year period, a total of 720
tests of CRP were collected. Abnormal
CRP levels (equal or more than 10 mg/l)
was elevated in 488 tests that account
for 68.8% of all studied samples.
VhCRP levels of equal or more than 100
mg/l were found in 120 tests (16.7%).
Of these, thirteen tests were excluded
because of repeated file numbers. This
leaves 107 different tests of vhCRP
which account for 15% of all samples.
The files of ten tests could not be found
in the medical records. Thus, only a total
of 97 tests of vhCRP (13.5% of all cases)
were included in the study. The levels of
these VhCRP tests ranged between 100
- 391 mg/l with a mean of 184 +SD66.
Their ages ranged between 1 - 88 years
old with a mean of 28 +SD23. Females
constituted 51% of the studied cases and
57% of cases were Saudi nationals.
The most frequent diagnostic categories
associated with vhCRP were infectious
diseases in 70%, followed by rheumato-
logical diseases in 21% and malignancy
diseases in 7%. The frequency of other
diagnostic categories and the spectrum
of diseases associated with each category
are demonstrated in table-1. Addition-
ally, the ranges and means of vhCRP in
each of these diagnostic categories are
also shown in table-1. By using the Chi-
Square test, the likehood ratio for
vhCRP was significantly associated with
the category of infectious disorders
(df=74, P<0.05).
Among the infectious diseases, the pre-
dominant diagnoses were pneumonia in
14 tests and septicemia in 14 tests (each
account for 21% of all the infectious dis-
eases). Among the rheumatological dis-
eases, the predominant diagnoses were
rheumatoid arthritis in 5 tests and rheu-
matic fever in 5 tests (each account for
25% of all the rheumatological dis-
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eases). Among the malignant diseases,
the predominant diagnosis was
leukemia in 4 tests (57% of malignan-
cies). There was no significant associa-
tion among vhCRP and any of the stud-
ied diseases. Of all the studied cases with
vhCRP, fourteen died with a mortality
rate of 14.4%. 

Discussion

Assessment of laboratory values is an
important function of health care
providers practice. This study was

designed to assess the spectrum of dis-
eases associated with very high serum
CRP concentrations in the sera of cases
seen in KAUH and to explore any possi-
ble diagnostic value of such high levels.
Abnormally elevated CRP levels were a
common finding at the patients of this
university hospital (more than 68.8%).
This might make the CRP test a sensitive
tool for screening for illnesses. Since its
discovery, CRP has been studied as a
screening device for inflammation, a
marker for disease activity, and as a diag-
nostic adjunct (2, 5). The assay of CRP is

a more sensitive and more reliable indi-
cator of acute inflammatory processes
than the erythrocyte sedimentation rate
(ESR) and the leukocyte count (11, 12).
Only those interventions affecting the
inflammatory process responsible for the
acute phase reaction can change the CRP
level.
In this study, VhCRP levels of more than
100 mg/l were detected in 15 % of the
studied cases. They were from the spec-
trum of all ages and both sexes. The most
frequent diagnostic categories associated
with vhCRP were infectious diseases in
68% of all cases. In the literature, both
acute systemic Gram-positive and Gram-
negative bacterial infections are among
the most potent stimuli for CRP produc-
tion (13, 2). CRP binds to several poly-
saccharides and peptido-polysaccha-
rides present in bacteria, fungi, and par-
asites in the presence of calcium. These
complexes activate the classical comple-
ment pathway, which is one of its main
mechanisms in providing host defense
(14). It has recently been recognized that
C-reactive protein interacts with the cells
of the immune system by binding to Fc
gamma receptors. It may thus bridge the
gap between innate and adaptive immu-
nity and provide an early effective anti-
bacterial response (15).
Among the infectious disorders found in
this study, the predominant diagnoses
were pneumonia in 21% of the cases and
septicemia in another 21% of them, fol-
lowed by other types of infections. CRP
is frequently used in hospitalized
patients as a sepsis marker (16). Previous
studies revealed that bacterial pneumo-
nia, particularly pneumococcal, is a
more severe illness than the serologically
diagnosed one and are usually associated
with high mean CRP (7, 17). However,
CRP has no role in diagnosing any clini-
cal entity, and a normal CRP level should
never delay antibiotic coverage. In criti-
cally ill patients, another inflammatory
marker is currently under focus and that
is the admission procalcitonin concen-
tration which is advocated as a better
diagnostic marker of infection than CRP
or leukocyte count (18).
In this study, the second most frequent

FFiigguurree  11 - Diagnostic categories and diseases associate with vhCRP

Diseases categories Freq Percent VhCRP
Range Mean ±SD

Infectious diseases 68* 70 100-380 179±64

Pneumonia 14 14.4 102-380 196±90

Septicemia 14 14.4 109-275 185±46

Osteomylitis 8 8.2 133-288 179±54

Septic arthritis 7 7.2 100-162 124±22

Pulmonary Tuberculosis 6 6.2 113-230 166±47

Cellulitis 5 5.2 156-308 216±64

Pyelonephritis 4 4.1 158-316 218±66

Brucellosis 3 3.1 100-201 149±51

Tonsilitis 3 3.1 128-146 139±9

Endocarditis 2 2.1 152-312 232±113

Meningitis 2 2.1 101-192 147+64

Rheumatological diseases 20 21 111-391 186±72

Rheumatoid arthritis 5 5.2 112-173 133±25

Rheumatic fever 5 5.2 119-180 152±26

SLE 4 4.1 182-391 277±102

Juvenile Rheumatoid arthritis 4 4..1 111-209 163±45

Tachiasu artritis 1 1 250 --

Antiphospholipids syndrome 1 1 252 --

Malignancies 7 7 118-284 199±64

Leukemia 4 4.1 118-284 222±79

Lymphoma 1 1 189 --

Renal cell carcinoma 1 1 149 --

Multiple myloma 1 1 169 --

Neurology (Cerebrovascular accident) 1 1 275 --

Cardiaology (Myocardial infarction) 1 1 199 --

Total 97 100 100 - 391 184 ±66

* Statistical significance (df=74, P<0.05)
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diagnostic categories associated with
vhCRP were rheumatological disorders
and found in 21% of the cases. In the
rheumatological disorders, the predom-
inant diagnoses were rheumatoid arthri-
tis in 25% of the cases and rheumatic
fever in another 25% of them. The other
common rheumatological diagnoses are
also detected and are listed in table-4.
CRP is commonly elevated in such dis-
orders and may be used in monitoring
disease activity, but there is no significant
correlation between vhCRP and any spe-
cific rheumatological diagnosis (11, 19).
Rheumatologic laboratory assessment
can be complex because few findings are
actually pathognomonic (20, 21). An
interpretive approach to laboratory
assessment of rheumatologic disease in
conjunction with the patient's clinical
status may provide helpful information
for monitoring or predicting the course
of disease (20, 21).
It is hard to see how the results of this
study might be used. It is not clear what
the original indication for the CRP was.

Clearly, this test was done on a particu-
lar subset of patients and it is not clear
whether the test was ordered to help with
the diagnosis or to serve as a guide to the
subsequent response to therapy. Cer-
tainly, improper use and interpretation of
CRP test results can lead to incorrect
diagnosis and unnecessary therapy, and
potentially putting the patient at risk
(21). Thus, these tests should be ordered
in the context of other clinical informa-
tion that provides the practitioner with
an accurate estimate of disease probabil-
ity.
Of all vhCRP cases, the mortality rate was
14%.  Some studies have revealed that
elevated concentrations of serum CRP
are correlated with an increased risk of
organ failure and death (5, 16). More-
over, persistently high CRP concentra-
tions are associated with a poor outcome
and serial measurements may be helpful
to identify those patients who require
more aggressive interventions to prevent
complications (16). In conjunction with
the patient's clinical status, these values

may provide helpful information for
monitoring or predicting the course of
disease (21).
Inflammation markers have been related
to cardiovascular short and long-term
prognosis (22, 23). Recent evidence has
indicated that CRP is an important risk
factor for cardiovascular disease (24, 25).
CRP appears to be a multifunctional pro-
tein with the capability of exerting both
effector functions for innate host resist-
ance as well as exerting specific anti-
inflammatory effects (6). However, fur-
ther studies are needed to determine its
long-term prognostic value.
In conclusion, CRP is a common marker
of inflammation and potentially can be
utilized as a sensitive laboratory tool in
screening for inflammatory illnesses.
Very high levels of CRP might be used as
a useful parameter in differentiating and
monitoring diseases with infectious
pathology. However, CRP levels must be
interpreted in the clinical context; no
single value can be used to rule in or rule
out a specific diagnosis.
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