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SUMMARY

Background. Sore throat or pharyngitis is an extremely
prevalent condition in primary care. There is a diagnostic
dilemma in differentiating bacterial and non-bacterial infec-
tions for adequate use of antibiotics. Standard diagnostic
procedures take too long for an immediate decision.

Aim. To evaluate, if near patient C-reactive protein measure-
ment in the general practice surgery improves diagnostic
accuracy.

Method. One hundred and seventy-nine consecutive
patients with sore throat, from 15 general practitioners (GPs)
in southern Germany (phase 1) and 161 consecutive
patients from 14 GPs (phase 2), were examined physically
and a throat-swab was taken and white blood-cell count
(WBC) and CRP-measurement were performed. In phase 1,
CRP was measured centrally to assess the method’s diag-
nostic value and the adequate threshold. In the second
phase, near patient CRP was measured and CRP values
were used to make a diagnosis.

Results. Using relative operating characteristics (ROC)
analysis, the diagnostic value of CRP measurement was
much better than WBC count (area under curve = 0.85 ver-
sus 0.68). All diagnostic parameters improved when using
the near patient CRP measurement. Sensitivity went up from
0.61 (95% confidence interval = 0.45-0.75) to 0.78
(0.61-0.90), specificity went up from 0.73 (0.65-0.81) to
0.82 (0.73-0.88). Positive and negative predictive value
improved significantly as well. Diagnostic accuracy went up
from 70.1% to 81.0%. Out of 1000 theoretical patients with
sore throat, 109 more will be treated correctly when using
CRP measurement as a diagnostic tool.

Conclusions. Use of near patient CRP measurement can
improve diagnostic accuracy in the differentiation of bacteri-
al and non-bacterial pharyngitis in primary care, and poten-
tially results in a more adequate use of antibiotics.
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Introduction

European or North American general practitioner (GP) present
with sore throat. There is substantial variation in the prevalence
according to season, geographical region, age, and weather con-
ditions. There are peaks in the cold and wet seasons and in
younger age groups, but there is a significant morbidity in other
age groupsttas well.

The diagnostic dilemma of primary care is to identify pharyn-
gitis caused by bacteria, especially grouf-haemolytic strep-
tococci (GABS). According to guidelines of medical scientific
associations, infections with bacteria known to cause pharyngitis
should be treated by antibiotic regimens because of the risk of
subsequent rheumatic fever, glomerulonephritis, or toxic shock
syndrome. These sequalae are rare: acute rheumatic fever occurs
with an estimated incidence of -‘¥010* per year, glomeru-
lonephritis with an incidence of ¥810° per year, and toxic
shock even less frequelitt! Nevertheless, primary care physi-
cians should strive to prevent these life-threatening diseases by
treating the preceding disease.

Treating pharyngitis that is caused by other than bacterial
agents with antibiotics is useless, hazardous, and expensive, and
supports the development of resistant bacterial strains.

Unfortunately, the diagnostic and therapeutic decision in pri-
mary health care usually has to be made without any delay. The
diagnostic standard in identifying bacterial pharyngitis is the
microbiological culture of a throat swab but the test result is
only available 48 to 72 hours after the patient’s presentation.

In recent years, a number of new diagnostic techniques have
been developed to make the differential diagnosis of sore throat
more accurate. One of the newer techniques is the quantitative
measurement of C-reactive protein by immunometric measure-
ment with a commercially available immunometric-spectromet-
ric systemt? The system has been evaluated in a number of inpa-
tient settingg2 Only a few attempts have been made to evaluate
the diagnostic tool in primary care. Results of these studies are
conflicting!4*” No controlled studies have been undertaken to
evaluate the diagnostic value of quantitative CRP measurement
for the differential diagnosis of pharyngitis in primary care. We
therefore conducted a prospective, controlled diagnostic study to
assess the diagnostic accuracy, in order to differentiate between
bacterial and non-bacterial pharyngitis in general practice, with
or without near patient measurement of CRP levels.

Method

We conducted a sequential evaluation study to assess diagnostic
parameters of CRP measurement in the differentiation of bacteri-
al and non-bacterial pharyngitis in general practice in southern

RE throat, or pharyngitis, is an extremely prevalent condiGermany. In phase 1 we assessed the diagnostic parameters of
ion in primary health care. Up to 5% of patients of aGPs’ purely clinical diagnoses. Sensitivity, specificity, predictive

value, and ROC analysis of CRP measurement were calculated
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performed at the GPs’ offices and CRP level was available
immediately for diagnostic decision. Main outcome variables
were the diagnostic parameters with and without near patient
CRP measurement.
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Consecutive patients aged 16 years or over, presenting wifDiscussion
sore throat, were enrolled in the study. After patients’ agreemeg
i

to participate, they were evaluated by the GP by routine physic agnosis of pharyngitis in primary care. In this study, 70% of

sxamin?tio\r;\}Ba throat swa(tj) was taken and ? bII:\?Fc:d §r;1]mple Waatients were diagnosed correctly by clinical diagnosis alone.
rawn for WBC count, and measurement of CRP with a comyging cRp measurement with a threshold of 35 mg/l as an addi-

mercially available immuno-spectrometric test system was Cakional dia ; 0 ; :

. gnostic tool, 81% of patients were diagnosed correctly.
12 ’

ried out!? Throat swab culture and WBC counts from the GPs It could be argued that the improvement might be the result of

offices were processed and analysed in university laboratorie creasing awareness and competence of GPs in the clinical
Throat swabz %3‘_’;’]‘””9 blac_terla known to cadushe pharyhr_‘lg"t'%xamination of study-patients. If an effect like this is real, it is
(group A- an aemolytic streptococci and haemophilus gt jikely to happen in the very beginning of the study, improv-

influenzae_) h?“’e been assum_e_d positive for b_acteri_al pharyngitiﬁig clinical diagnosis of phase 1 patients as well as phase 2
all other findings were classified non-bacterial. Findings from atients.

physical examination and clinical diagnosis were documgnte “» A reasonable uncertainty of the study is the accuracy of throat
znd data were collected and processed centrally at the Universify,aps in the diagnosis of bacterial infection of the throat. In a
epartment.

In the first phase of the study, patients were evaluated purely
clinically and treated according to the GP’s clinical diagnosisrable 1. Sex, age, and throat swab status of patients enrolled in
with antibiotics or symptomatic therapy respectively. The diagphase 1 and phase 2 respectively.
nosis was made and documented prior to the knowledge of the

uantitative CRP measurement is an accurate method to improve

result of the throat swab, WBC count, and CRP level. Diagnostic Phase 10 Phase 20
parameters of clinical diagnosis and CRP measurement were cal- n % n %
culated using standard procedu%%QRP-threshold value and Total number 179 100 161 100
test quality were assessed by ROC analysis. Sex
. In .the second phase of the study, physjcal examinatipn wagale 83 46.4 75 46.5
identical and CRP values were measured in the GP’s office angtemale 89 49.7 81 50.3
results were available immediately. Throat swab and WBC courfge
were handled identically. Mean (+ SD) 34.3x13.4 34.2+15.1
All data were collected and analysed with SPS&sion 6.0 K‘Aarége 13?2‘755 1%‘178
and WHO's Epi-Infé version 6 statistical packages using stan-_,’ co.a! :
dard d Throat swabs
ard procedures. . . . . positive for bacteria? 46 25.7 38 23.6
The study was approved by the University’s ethical affairs
committee. aGroup A, C, or B-haemolytic streptococci or haemophilus influenzae.
Results

In phase 1, 179 patients were enrolled in the study; in phase Pable 2. Sensitivity, specificity, positive and negative predictive value
161 patients were enrolled. Demographic data are shown ifnd 95% Cl are calculated for purely clinical diagnosis (phase 1) and

Table 1 combined diagnosis (clinical diagnosis with aide of CRP value:
: .. .phase 2).

In phase 1, 46 (25.7%) throat swab cultures were positive; ipase 2
phase 2, 38 were positive (23.6%). To assess the quality of the Phase 1 Phase 2
CRP test and to identify the adequate cut-off level, the ROC of 95% ClI 95% ClI
the CRP measurement were calculated using the WBC countas
control (Figure 1). The areas under the curves are 0.85 for CRgensitivity 0.61 0.45-075  0.78 0.61-0.90
value and 0.68 for WBC count respectively. According to ROCSPecificity 073 065-0.81  0.82 0.73-0.88

analysis, a CRP level of 35 mg/l was the most appropriate cut-oﬁzgzz’isep;s;z;’isevsgﬁe 8'32 8'32:8'23 g'g; 8'32:8'32
level for the differentiation between bacterial and non-bacterial i i i i i i
pharynagitis.
Dla.gnOStIC _pa_lrameters (sgnSItIVI.ty‘ spe(_:|f|C|ty, positive andI'able 3. Hypothetical model of 1000 adult patients with sore throat
negative predictive value, 95% confidence intervals) were calchialgnosed purely clinically or clinically with aide of CRP value,

lated for purely clinical diagnoses in phase 1 (data are shown iinong 1000 hypothetical patients 247 with bacterial pharyngitis and

Table 2). 753 with non-bacterial pharyngitis.

Thirty-five milligrammes per litre was suggested as the best
cut-off level to identify bacterial pharyngitis in phase 2. We cal- Purely clinical ~ Clinical diagnosis
culated the same parameters for diagnostic accuracy in diagnos- diagnosis including CRP measurement
ing bacterial pharyngitis with additional support by the CRPTrue bacterial 151 103
level. 550 617

All diagnostic parameters improved in phase 2. With use of;,g non-bacterial
CRP values, 81% of the patients presenting with sore throat wer€orrect diagnosis 701 810
diagnosed correctly, whereas only 70% of patients had bedlse bacterial? 203 136
diagnosed correctly without use of CRP measurement. 96 54

Using the data generated by the study, we calculated a moded!se non-bacterial®
of 1000 hypothetical patients presenting to their GP with sorq.'”t‘;f’"eCt diagnosis 12090% 110950
throat. Without CRP measurement, 701 patients are diagnosea

CprreCtly; using near patient CRP measurement, 810 patients af§eatment with antibiotics, though not appropriate. °No antibiotics,
diagnosed correctly (Table 3). though recommended.
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recent study in Swedéfa proportion of 2.4%-3.7% of unsymp- 20.
tomatic carriers of:-haemolytic streptococci, in a healthy adult
population, was found. Other authBreeport a rate of 6%10%

of false-positive throat swabs in healthy persons. On the othé-
hand, proportions of up to 12% false-negative test results ip,
throat swabs for streptococci have been repofied.
Nevertheless, throat swab culture is a standard procedure for the
identification of bacterial pharyngitis, and there are no feasiblg,
alternatives in primary care.

In Centor’s study? the accuracy of throat swab cultures was
approximately 90%. Earlier, a clinical scoring scheme for the?*
diagnosis of bacterial throat infection, based on clinical findingss,
and history only, was proposed by DoBb%he score was found
to have a sensitivity of 0.71 and a specificity of 0.71. The para-

Gunnarsson RK, Holm SE, Soderstrom M. The prevalence of beta-
hemolysing streptococci in throat specimens from healthy children
and adults: implications for the clinical value of throat cultures.
Scand J Prim Health Car£998;15: 149-155.

Del Mar C. Managing sore throat: a literature review. |. Making the
diagnosisMed J Austl992;156: 572-575.

Cochi SL, Fraser DW, Hightower AVet al Diagnosis and treat-
ment of streptococcal pharyngitis. In: Shulman ST (&haryngitis:
Management in an era of declining rheumatic fewéew York:
Praeger Scientific, 1984.

Centor RM, Meier FA, Dalton HP. Throat cultures and rapid tests for
diagnosis of group a streptococcal pharynghisn Int Med1986;
105(6): 892-899.

Dobbs F. A scoring system for predicting group A streptococcal
throat infectionBr J Gen Practl996;46: 461-464.

Schmutziger N, Frei R, Hauser &,al Zuverlassigkeit von strep-
tokokken-A-schnelltest$iNO 1996;44(7): 365-369.

meters in our study seem to indicate a certain improvement ascknowledgements

compared with Dobbs’ score.

The study was supported by Bundesverband der Betriebskrankenkassen

In a controlled study of various group A streptococcaland by Nycomed GmbH, Munich.

immunological test systeni8the sensitivity of various tests

ranged from 0.82 to 0.90, and the specificity from 0.89 to 0.92Addressfor correspondence

In this study, selected patients in an academic medical centﬂf
were studied and no data were reported if the test systems did
did not improve the accuracy of the clinical diagnosis.

Based on our data, the measurement of CRP in a primary care
setting can improve diagnostic accuracy of the infections of the
throat. Thereby, the proportion of patients diagnosed correctly
and treated adequately can be increased as compared with purely
clinical diagnoses.
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