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ABSTRACT

Background: Laboratory testing for respiratory tract infections (RTIs) is not routinely 

performed in primary care. Their etiology is usually unknown and although RTIs are mainly of 

viral origin, the contribution of different respiratory viruses is uncertain. 

Objectives: Our study aims to increase our insight in the epidemiology of respiratory viruses in 

primary care and to evaluate the accuracy of the general practitioner’s (GP’s) clinical diagnosis 

of influenza virus infection.

Study design: We prospectively recruited patients who presented with RTI symptoms at a 

primary care facility in Amsterdam, the Netherlands, during the 2015-2016 winter season. 

Demographic and clinical characteristics of patients were summarized using a questionnaire. 

Nasopharyngeal swabs were collected and tested with a multiplex polymerase chain reaction 

(PCR) assay detecting 14 respiratory viruses.

Results: One or more respiratory viruses were present in 42.5% of the patients (n=353). The 

most frequently detected viruses were rhinovirus (11.6%), human coronavirus (8.8%), and 

influenza A virus (7.6%). Sensitivity of GPs clinical diagnosis for influenza virus infection was 

52.6% and specificity 78.3%.

Conclusions: Despite the use of a sensitive PCR, a respiratory virus could be detected in 

less than half of the patients visiting the GP with RTI symptoms. It is difficult to clinically 

distinguish influenza from other causes of RTIs. Correct etiological diagnosis of RTIs is needed 

as it contributes to differential diagnosis, might give direction to development of specific 

antiviral therapies and vaccines, reduce unnecessary prescription of antibiotics and clarifies the 

clinical spectrum of the different respiratory viruses.
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BACKGROUND

Respiratory tract infections (RTIs) continue to be a leading cause of morbidity and mortality 

worldwide. They are the commonest acute problem dealt with in primary health care (1). RTIs 

are mainly of viral origin and common respiratory viruses causing RTIs include influenza 

viruses, respiratory syncytial virus (RSV), human coronavirus (hCoV), rhinovirus (RV) and 

adenovirus (2-4). However, as all RTIs elicit similar symptoms, it is challenging to distinguish 

infection due to respiratory viruses from other causes, such as bacterial infections or a non-

infective aetiology (5).

In the Netherlands, weekly surveillance data concerning RTIs in primary health care are 

automatically generated from automated, anonymized data extraction from electronic patient 

information systems based on consultation data. Although in the Netherlands as case definition 

for influenza-like-illness (ILI) the ‘Pel criteria’ (Pel 1965), i.e. 1) sudden onset of symptoms, 2) 

fever and 3) at least one of the following symptoms: cough, rhinorrhoea, sore throat, frontal 

headache, retrosternal pain or myalgia, are used, several case definitions for ILI and RTIs 

exist and no uniform definition is used. Patients suspected for ILI are not actively recorded 

nor are laboratory samples collected. Only patients with ILI from general practitioners (GPs) 

participating in ‘sentinel surveillance’ are actively reported, but diagnosis is at discretion 

of the GP. The population in this surveillance covers 0.7% of the Dutch population and is 

representative for age, sex, regional distribution and population density. From a random subset 

of these RTI patients a throat swab and a nose swab is collected and tested for influenza, RSV, 

rhinovirus and enterovirus (6).

As laboratory testing for RTIs is not routinely performed in Dutch primary health care, data on 

the etiology of RTIs in general practice are limited and diagnosis and treatment of RTIs is often 

based on clinical signs and symptoms. Only few studies have described the epidemiology of RTIs 

in the GP’s office, and these studies are often conducted in specific subpopulations of primary 

health care patients, e.g. children (7-10). Correct identification of respiratory viruses is helpful 

in order to distinguish influenza virus infections from the other respiratory viruses, to identify 

critically ill patients who might benefit from antiviral treatment and to reduce unnecessary 

prescription of antibiotics (11).
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OBJECTIVES

The purpose of our study was to describe the epidemiology of viral RTIs in primary health 

care and to evaluate the accuracy of the GP’s clinical diagnosis of influenza virus infection. We 

prospectively recruited patients who presented with RTI symptoms to a primary health care 

facility in  Amsterdam, the Netherlands, in the 2015-2016 winter season. We recorded clinical 

characteristics of included patients and analyzed nasopharyngeal swab samples for the presence 

of a respiratory virus using a multiplex polymerase chain reaction (PCR) assay. We compared 

the clinical characteristics of patients in whom no virus was detected, patients diagnosed with 

an influenza infection, and patients with  respiratory virus infections other than influenza. 

STUDY DESIGN

This study was performed as part of the PrimariPOC, a prospective study evaluating the 

diagnostic accuracy of a novel rapid test for respiratory viruses in primary health care. It was 

conducted in a family practice in Amsterdam, the Netherlands. The facility serves approximately 

10,000 patients and employs seven GPs.

All patients of any age with any underlying illness or medical condition presenting to the GP 

with RTI symptoms were eligible for inclusion. Patients were recruited from November 2015 

until March 2016 during regular opening hours of the facility. In order to ensure inclusion of 

all patients infected with a respiratory virus we used the following broad inclusion criteria: 

Patients needed to have at least two respiratory or flu-like  symptoms, e.g. cough, rhinorrhea, 

headache, myalgia, wheeze, or fever (defined for purposes of this study as a temperature of 

>37.50C measured by ear thermometer), for inclusion. 

After providing written informed consent, patients were interviewed by a study team member 

using a standard questionnaire. The questionnaire included questions on demographic 

characteristics, general health status, and clinical symptoms of the present RTI episode. At the 

end of the interview a nasopharyngeal swab sample (Copan Swabs, Brescia, Italy) was collected. 

The nasopharyngeal sample was transferred on the same day to the Department of Medical 

Microbiology at the Academic Medical Center (AMC) for viral testing. The treating GP was 

asked separately, based on clinical signs and symptoms alone,  if the patient was suspected for 

an influenza virus infection or not.

This study was approved by the Medical Ethical Committee of the AMC (2015_160). Informed 

consent was obtained from patients or their parents or caregivers before enrolment, with 

children providing assent for participation when age appropriate. 
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Virological analysis

All nasopharyngeal samples were assessed for the presence of respiratory-associated viruses 

(influenza virus types A and B; Respiratory Syncytial Virus (RSV); Parainfluenzavirus (PIV) type 

-1, -2, -3, and -4; human Metapneumovirus (hMPV); human Bocavirus (hBoV); adenovirus; 

rhinovirus; enterovirus; human coronavirus (hCoV); and human parechovirus (hPeV)) using a 

multiplex PCR assay as described previously by Jansen et al (12). A  threshold cycle (Ct) value of 

40 or more was considered to be negative. 

Data analysis

Data were analysed using SPSS statistical software (version 22.0, SPPS Inc., Chicago, IL). The 

base line characteristics of patients in whom no virus was detected, patients diagnosed with 

an influenza infection, and patients with respiratory virus infections other than influenza 

were compared by means of chi-squared test. Differences between continuous variables were 

determined using Student’s t test or ANOVA if normally distributed and non-parametric tests 

if not normally distributed. A two-sided p-value <0.05 was considered statistically significant. If 

during the study period the same patient visited the GP several times with RTI symptoms, only 

the results of the first visit were included as samples obtained from the same person cannot be 

counted as independent observations.  

RESULTS

Patient characteristics

From 11 November 2015 through 30 March 2016, a total 353 patients with RTI symptoms was 

included. Of these, 145 (41.1%) were male and 208 (58.9%) were female. The median age of the 

patients was 45 years (interquartile range (IQR) 21.5 – 60 years; range 0 to 88 years). A total 

of 124 patients (35.1%) reported an underlying condition of which an illness of the respiratory 

tract, e.g. COPD or asthma, was the most frequently reported. 

Detection of respiratory viruses

At least one virus was detected in 150 of the 353 patients (42.5%). RV was the most frequently 

detected virus (n=41, 11.6%), followed by hCoV (n=31, 8.8%), influenza A virus (n=27, 7.6%), 

and influenza B virus (n=17, 4.8%). A viral double-infection was present in 11 (3.1%) of the 

patients. Of these, six patients (54.5%) were co-infected with RV. An overview of the detected 

respiratory viruses is shown in Table 1. RSV was significantly more often detected in children ≤ 

4 years of age than in patients > 4 years of age (p<0.001). Older patients more often had no virus 
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detected; in 60.8% of the children ≤ 17 years of age a respiratory virus was present compared to 

only 37.6% of the adult population. In patients >65 years of age significantly less viruses were 

detected compared to patients ≤ 65 years (p=0.005). The percentages of detected respiratory 

viruses per age group are presented in Figure 1. 

Table 1. Respiratory viruses detected by multiplex PCR in patients with respiratory tract infection 
symptoms in a primary health care facility in Amsterdam, the Netherlands, winter 2015-2016.

Virus Number of samples positive by PCR,

n (%)

Rhinovirus 41 (11.6)

Human coronavirus 31 (8.8)

Influenza A virus 27 (7.6)

Influenza B virus 17 (4.8)

Respiratory Syncytial Virus 15 (4.2)

Human metapneumovirus 15 (4.2)

Human bocavirus 5 (1.4)

Parainfluenza virus type 1 - 4 5 (1.4)

Adenovirus 4 (1.1)

Total 150 (42.5)
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Figure 1. Detected respiratory viruses per age group
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Seasonality

Influenza virus activity started mid-January. Influenza A virus was mainly found at the beginning 

of the 2015-2016 influenza season. Influenza B virus started to circulate from February 2016 till 

the end of the study period. The other two most frequently detected viruses, hCoV and RV, 

were present during the whole study period. 

Clinical characteristics

In order to assess differences between patients with no respiratory virus detected, patients with 

influenza virus detected, and patients with respiratory viruses other than influenza detected, we 

compared the demographic and clinical characteristics of these three patient groups. A detailed 

overview is presented in Table 2. 

In patients in whom symptoms lasted more than one week, significantly less respiratory viruses 

were detected (p<0.001) than in patients with more acute symptoms. In patients with influenza, 

the clinical symptoms headache, fever and myalgia were significantly more often present as 

compared to the other two groups (p<0.001, p<0.001, p=0.002, respectively). 

Overall, at least  83 patients (23.5%) had received the annual influenza vaccination. An influenza 

virus was detected in 7 (8.4%) of them versus 36 (13.6%) of the 264 patients that had not received 

the annual influenza vaccination. This difference was not statistically significant. 

Clinical prediction of influenza virus infection

From 11 January 2016 till the end of the study period, when influenza virus circulated, the 

treating GPs of all included patients were asked if they clinically suspected the patient of an 

influenza virus infection. Information on clinical prediction of an influenza infection was 

available for 199 of the 353 included patients. Of these, 55 patients were clinically diagnosed 

with influenza according to the treating GP, of whom 20 were confirmed by PCR. In total 38 

patients tested positive for either influenza A or B by PCR. Following this, sensitivity of the 

clinical diagnosis of influenza by the treating GP was 52.6% (95% confidence interval (CI), 36.0 

– 68.7%), and specificity was 78.3% (95% CI, 70.9 – 84.2%) resulting in a positive predictive value 

of 36.4%  (95% CI, 24.1-50.5%) and a negative predictive value of 87.5% (95% CI 80.7-92.2%).
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Table 2. Clinical  characteristics of patients with no respiratory virus, patients with influenza virus, 
and patients with respiratory viruses other than influenza detected

No virus Influenza 

virus 

Other  respiratory 

virus

Total p-value 

Total number of patients 203 (57.5) 44 (12.5) 106 (30.0) 353 

Median age in years (IQR)  52 (29-62)  30.5 (7-51) 34.5 (9-56) 45 (22-60) <0.001

Age categories

≤ 4 years of age
5-18 years of age
18- 65 years of age
>65 years of age

16 (7.9)
13 (6.4)
146 (71.9)
28 (13.8)

6 (13.6)
9 (20.5)
27 (61.4)
2 (4.5)

20 (18.9)
10 (9.4)
71 (67.0)
5 (4.7)

42 (11.9)
32 (9.1)
244 (69.1)
35 (9.9)

Gender

Male
Female

86 (42.4)
117 (57.6)

15 (34.1)
29 (65.9)

44 (41.5)
62 (58.5)

145 (41.1)
208 (58.9)

NS

Underlying condition

Yes
No

80 (39.4)
123 (60.6)

13 (29.5)
31 (70.5)

31 (29.2)
75 (70.8)

124 (35.1)
229 (64.9)

NS

Influenza vaccine received

Yes
No

58 (28.6)
141 (69.5)

7 (15.9)
36 (81.8)

18 (17.0)
87 (82.1)

83 (23.5)
264 (74.8)

NS

Duration of symptoms

≤7 days
>7 days

89 (44.5)
111 (55.5)

37 (84.1)
7 (15.9)

65 (61.3)
41 (38.7)

191 (54.1)
159 (45.0)

<0.001

Clinical symptoms

Cough
Rhinorrhoea
Headache
Wheezing
Fever (> 37.50C)
Myalgia 
Other (most common: sore                   
throat)

178 (87.7)
145 (71.4)
106 (52.2)
97 (47.8)
34 (16.7)
82 (40.4)
129 (63.5)

43 (97.7)
37 (84.1)
33 (75.0)
19 (43.2)
22 (50.0)
28 (63.6)
32 (72.7)

96 (90.6)
97 (91.5)
56 (52.8)
45 (42.5)
23 (21.7)
43 (40.6)
69 (65.1)

317 (89.8)
279 (79.0)
195 (55.2)
161 (45.6)
79 (22.4)
153 (43.3)
230 (65.2)

NS
0.006 
<0.001 
NS
<0.001
0.002 
N/A

14436-bruning-layout.indd   154 27/03/2017   17:09



Respiratory viruses in a primary health care facility

155

9

DISCUSSION

In this prospective study we presented an overview of respiratory viruses detected in a primary 

health care facility in the Netherlands during the 2015-2016 winter season. Of all RTI episodes, 

at least one virus was present in 42.5% of the episodes. RV, hCoV, and influenza A virus were 

the most frequently detected viruses. In children under five years of age viruses were more often 

detected compared to patients > 65 years. 

Our respiratory virus detection rates were lower than reported in previous studies conducted in 

primary health care (9, 13)  but comparable with a recent study on the incidence of viral RTIs in 

the United States (14). Several factors might explain the relatively high proportion of patients 

in whom no virus was detected. Almost half of the patients visited the GP’s office more than a 

week after symptom onset. Although PCR is more sensitive than other virus detection methods 

such as immunofluorescence and culture, it might be possible that viral load had already declined 

below the detection limit. Our study population consisted mainly of adults and the median age 

of included patients was quite high. Viral load is inversely associated with age: children often 

have higher respiratory virus viral loads than adults and therefore higher detection rates (15). 

RV, hCoV, and influenza viruses are the most frequently detected viruses in other primary care 

studies as well (16-19). According to the National Institute for Health and the Environment 

(RIVM), the Dutch influenza epidemic started on 20 January 2016 and ended in the beginning 

of April 2016, which is in agreement with our data. Influenza virus type A(H1N1)pdm09 was 

the predominant influenza virus strain  (20). 

Because all respiratory viruses cause similar symptoms, GP’s clinical diagnosis for specific causes 

is not very accurate. When influenza was diagnosed on clinical grounds, sensitivity was only 

around 52.6% and specificity 78.3%. These calculations suggest that influenza cases are often 

missed and non-influenza cases are incorrectly diagnosed as influenza. This is in agreement with 

other studies in which clinical prediction rules for influenza were evaluated (21-23). Symptom 

perception is subjective and differences are probably too subtle to clinically distinguish infection 

due to influenza viruses from infections caused by other respiratory viruses (24). However, 

headache, fever, and myalgia were more often present in influenza cases and can help in 

establishing an influenza virus diagnosis. 

Our study is one of the few studies describing an extensive panel of respiratory viruses in primary 

health care in both children and adults simultaneously and thereby increasing our knowledge 

of the epidemiology of respiratory viruses. Despite these strengths, several limitations of our 
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study need to be addressed. Although we tried to include patients consecutively, some eligible 

patients might not have been recruited. We did not recruit control patients for our study. Some 

virus detection could have been associated with asymptomatic infection or shedding from a 

previous or forthcoming illness episode. In addition, our study was performed in one primary 

care facility during one respiratory season which limits generalizability of our results.

Although influenza viruses were one of the most frequently reported viruses in primary health 

care, it is difficult to clinically distinguish influenza virus infection from the other respiratory 

viruses.

Correct etiological diagnosis of RTIs is needed as it contributes to differential diagnosis, 

improved surveillance, might give direction to development of specific antiviral therapies, 

reduce inappropriate use of antibiotics, and clarify the clinical spectrum of the different 

respiratory viruses. Our results show that although some clinical symptoms are predictive for 

an influenza virus infection, GPs cannot diagnose influenza on clinical symptoms alone. To 

correctly identify patients with influenza or other respiratory virus infections rapid diagnostic 

tests, e.g. point-of-care tests, are needed.  
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