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ABSTRACT 
Introduction: During the influenza A (H1N1) pan- 
demic infection, the Ministry of Health in Mexico 
recommended that it be considered as a sug- 
gestive clinical picture in patients with fever, 
cough and headache. In some places where the 
resource was available, the rapid seasonal in- 
fluenza (A-B) test was used as an alternative 
identification strategy. Methods: From April 
2009 to May 2010, patients under 18 years of age 
with acute respiratory tract symptoms were in- 
cluded in a retrospective study. They underwent 
the following procedures: 1) application of the 
clinical criteria recommended by the federal 
Ministry of Health during the A (H1N1) pandemic; 
2) rapid test for seasonal influenza (A-B), and 3) 
search for the influenza A (H1N1) virus by 
means of the real time polymerase chain reac- 
tion (RT-PCR). The study was approved by the 
research and ethics committee at the Central 
South Hospital of the government-owned Mexi- 
can Petroleum Company (PEMEX). Results: One 
hundred and thirty pediatric patients with a me- 
dian age of eight years and a range between one 
and 17 years were included. Taking into account 
the Ministry of Health’s criteria, we found the 
following: 50% sensitivity, 69% specificity, 80% 
positive predictive value and 27% negative pre- 
dictive value versus the rapid test that displayed 
82% sensitivity, 70% specificity, 80% positive 
predictive value and 27% negative predictive 
value. Conclusions: Clinical criteria display low 
sensitivity in the infected children studied, where- 
as the rapid influenza A-B test constitutes a bet- 
ter option to identify these patients. 
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1. INTRODUCTION 

In 2009 Mexico was in the spotlight all over the world 

since it was considered to be the source of the pandemic 
due to the influenza A (H1N1) virus. Initial concern in 
the Mexican population in the face of the detection of the 
“new circulating virus” caused that at the slightest suspi- 
cion of respiratory disease, regardless of its seriousness 
and temporality, a significant number of people showed 
up at health service facilities to have the infection ruled 
out [1,2]. 

Preparing and responding to global risk such as the 
one entailed by the magnitude of a pandemic represents a 
challenge for any organization [3]. Therefore, health au- 
thorities in different localities had to come up swiftly 
with operational definitions, based on previous experi- 
ences, for the diagnosis of the infection by the influenza 
A (H1N1) virus [3,4]. Specially at the beginning of the 
pandemic, some health care sites, chiefly private ones, 
chose to use the rapid test for seasonal influenza as a 
detection method for infected people with influenza A 
(H1N1); at the time this strategy was not recommended 
since it was deemed useless [4,5]. In Mexico, the Minis- 
try of Health recommended that influenza be considered 
as a suggestive clinical picture in patients with fever, 
cough and headache. In patients under five years of age, 
irritability was considered a cardinal sign, in place of the 
headache [3].  

In particular, the government-owned Mexican Petro- 
leum Company’s (PEMEX) health system adopted, as 
part of its protocol of care of patients with data of acute 
respiratory infection, the establishment of Respiratory 
Disease Clinics as a contingency measure. The rapid sea- 
sonal influenza (A-B) test and the real time polymerase 
chain reaction (RT-PCR) were used as auxiliary labora- 
tory resources. PEMEX was one of the few institutions 
to analyze its own cases, besides resorting to the labora- 
tory of national reference. There are few reports that 
evaluate the capacity of the non-specific rapid test for the 
influenza A (H1N1) virus and of the clinical criteria 
recommended for the identification of sick patients. Par- 
ticularly in the pediatric age group there is a limitation in 
terms of an adequate interpretation of clinical data on the 
part of the parents, who are mostly responsible for re- 
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porting the children’s symptomatology [6]. Previous re- 
search had shown that the influenza A + B rapid test was 
an adequate screening tool, with high sensitivity, speci- 
ficity, positive predictive value and negative predictive 
value, but these observations come from adult populations 
exclusively [4,7] .We aimed to determine whether this 
was also true for the pediatric population, which is more 
prone to upper airway disease, and to assess the diagnos- 
tic efficacy of the MH proposed screening criteria.  

2. METHODS  

From April 2009 to May 2010, patients under 18 years 
of age with acute respiratory tract symptoms that sought 
medical care at the Respiratory Disease Clinic, at the 
out-patient pediatric consultation facility or at the ER at 
PEMEX Central South Hospital (CSH) were included in 
a retrospective study. They underwent the following 
procedures: 1) guided interrogation in search of the clini- 
cal criteria recommended by the federal Ministry of Health 
during the pandemic; 2) rapid test for seasonal influenza 
A-B virus (QuickVue®) performed as indicated by the 
manufacturer [8], and 3) search for the influenza A 
(H1N1) virus by means of the real time polymerase chain 
reaction (RT-PCR) in a nasopharyngeal secretion sample, 
according to the protocol published by the World Health 
Organization (WHO) on May 21st, 2009 and the protocol 
recommended by the Robert Koch Institute in Germany 
as a gold standard [9].  

In the case of every patient suspected of being infected 
with the influenza A (H1N1) virus, defined by the pres- 
ence of fever, cough and headache (in subjects older that 
five years of age) or irritability in place of the headache 
(in children under five years of age), the results for the 
rapid test and for the RT-PCR were searched for by re- 
viewing the institutional electronic medical record and 
the data-base from the CSH molecular biology laboratory.  

Demographic variables were analyzed by means of de- 
scriptive statistics (median, range, percentages). The ef-
ficacy of the criteria was analyzed calculating sensitiv- 
ity, specificity, positive predictive value and negative 
predictive value for the set of criteria and for each one 
individually. The difference in terms of efficacy between 
the tests was assessed by means of a difference between 
proportions with a 95% confidence interval. 

3. RESULTS 

Demographic Characteristics of the  
Population 

During the study period, a total of 469 patients were  
sampled in search of the influenza A (H1N1) virus; 130 
(27%) subjects were pediatric patients. The median age 
was eight years with a range between one and 17 years. 
Seventy four of these subjects were male and 56, female. 

The median elapsed time between the onset of symp- 
toms and the search for medical care was two days with a 
mean range of 20. The rest of patient characteristics are 
depicted in Table 1. 

Ninety four out of 130 (72%) patients turned out to be 
RT-PCR-positive for the influenza A (H1N1) virus ver- 
sus 36 out of 130 (28%) that were RT-PCR-negative. 
The most common symptoms in the population studied 
included: fever (85%), cough (82%), headache (55%) 
and rhinorrhea (55%).  

Considering the Ministry of Health’s criteria (fever, 
cough, headache/irritability), versus RT-PCR we found a 
sensitivity of 50%, a specificity of 69%, a positive pre- 
dictive value of 80%, and a negative predictive value of 
27%; if we took into account the presence of at least two 
of the recommended symptoms (any combination of the 
following symptoms: fever, headache, cough and irrita- 
bility in the place of headache in children under five 
 
Table 1. Patient characteristics of children from the PEMEX 
health system with suspected influenza A (H1N1) virus infec-
tion. 

Variable 
InfectedA 

n = 94 (%) 
Not infectedB 

n = 36 (%) 
TOTAL 

n = 130 (%) 

Sex    

Female 31 (41.5) 15 (41.7) 54 (41.5) 

Male 55 (58.5) 21 (58.3) 76 (58.5) 

Age    

0 - 5 years 21 (22.3) 17 (47.2) 38 (29.2) 

> 5 years 73 (77.7) 19 (52.7) 92 (70.7) 

Rapid test    

Positive 75 (79.8) 9 (25.0) 84 (64.5) 

Negative 16 (17.0) 22 (61.1) 38 (29.2) 

NP 3 (3.20) 5 (13.9) 8 (6.2) 

Antiviral Tx    

Yes 86 (91.5) 21 (58.3) 107 (82.3) 

No 8 (8.5) 15 (41.7) 23 (17.7) 

Antibiotic Tx    

Yes 24 (25.5) 8 (22.5) 32 (24.6) 

No 70 (74.5) 28 (77.8) 98 (75.4) 

Pneumonia    

No 87 (92.6) 31 (86.9) 118 (90.8) 

Yes 7 (7.4) 5 (13.1) 12 (9.2) 

APositive RT-PCR test, BNegative RT-PCR test; NP = Test not performed; 
Tx = Treatment. The antiviral agent used in all cases was oseltamivir. 
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years of age), sensitivity increased to 92%. When we 
compare the results of the rapid test as gold standard 
versus the MH criteria we found: sensitivity = 41%, speci- 
ficity = 64%, positive predictive value = 72%, negative 
predictive value = 33%.  

Considering each symptom individually, we found that 
fever, cough and headache displayed a sensitivity of over 
80%, as it is shown in Table 2. The rapid test displayed a 
sensitivity of 82%, a specificity of 70%, a positive pre- 
dictive value of 80%, and a negative predictive value of 
27% when compared to RT-PCR. 

The difference in sensitivity between the MH clinical 
criteria set and the rapid test (both against RT-PCR) was 
32% (p < 0.05) and the area-under-the-ROC-curve for the 
clinical criteria was 0.67 versus 0.89% for the rapid test.  

4. DISCUSSION 

Rapid tests for seasonal influenza have been used in- 
creasingly in recent years due to their lack of difficulty, 
 
Table 2. Test characteristics of different criteria set and of in- 
dividual symptoms in the diagnosis of influenza A (H1N1) in- 
fection by RT-PCR standard. 

Data Sen Sp PPV NPV 

3 MH criteria 0.50 0.69 0.80 0.27 

2 MH criteria 0.92 0.22 0.75 0.26 

Rapid test 0.82 0.70 0.89 0.58 

Fever 0.89 0.25 0.75 0.47 

Cough 0.82 0.19 0.73 0.29 

Headache 0.66 0.61 0.80 0.37 

Irritability 0.12 0.89 0.74 0.28 

Odynophagia 0.37 0.67 0.74 0.29 

Rhinorrhea 0.56 0.49 0.49 0.25 

Arthralgia 0.11 0.83 0.64 0.26 

Myalgia 0.25 0.86 0.83 0.30 

Prostration 0.39 0.80 0.84 0.33 

Thoracic pain 0.02 0.97 0.65 0.27 

Abdominal pain 0.06 0.97 0.85 0.28 

Nasal congestion 0.05 0.91 0.61 0.27 

Diarrhea 0.05 0.91 0.61 0.27 

MH = Ministry of Health; NPV = Negative predictive value; PPV = Positive 
predictive value; Sen = Sensitivity, Sp = Specificity; Three criteria = Fever 
+ cough + headache or irritability in the place of headache in children under 
five years of age; Two criteria: Any combination of the following symptoms: 
fever, headache, cough and irritability in the place of headache in children 
under five years of age.  

their speed and their efficacy for the identification of 
infected patients with virus either A or B. A sensitivity of 
approximately 50% to 70% and a specificity of approxi- 
mately 90% to 95% are accepted [10].  

These tests were used in some locations as a tool for 
identifying patients infected with the influenza A (H1N1) 
virus during the pandemic that broke out in April 2009. 
Some people highlight their low sensitivity and specific- 
ity compared to other methodologies such as direct im- 
munofluorescence, viral culture and RT-PCR. Neverthe- 
less, during the 2009 emergency, it was testified that the 
rapid influenza tests, regardless of the commercial trade- 
mark, are useful to identify patients infected with the A 
(H1N1) virus [5]. They were used less than the clinical 
criteria recommended by the federal Ministry of Health 
on the basis of universally established data by WHO and 
the Pan American Health Organization (PAHO). These 
institutions globally justified actions such as the use of 
antiviral drugs or respiratory management and defined 
the course of action to be followed by health workers, 
based on the presence or absence of certain clinical crite- 
ria [3,4,6-8]. The primordial role of clinical data as initial 
referents to identify the disease is based on studies pre- 
viously carried out in patients infected with the seasonal 
influenza virus. These studies showed sensitivities over 
70%, which initially established that the extrapolation of 
these same data to the influenza A (H1N1) epidemic was 
very likely to be useful [4,10-15].  

In Mexico the efficacy of the criteria was assessed 
retrospectively [4] in patients suspected of having been 
infected with the A (H1N1) virus; a sensitivity of 96% 
was found. The necessary comparison with our results 
shows a difference of almost 45% between the studies in 
terms of the figures. The explanation for these differ- 
ences with respect to the diagnostic efficacy of the crite- 
ria between the studies can be established taking into 
account the characteristics of the population: 1) We in- 
cluded only pediatric-age patients who were taken to 
medical consultation in the face of the slightest indica- 
tion of respiratory disease, which explains why the evo- 
lution of the disease did not entail complications for the 
most part (cases of pneumonia and influenza were estab- 
lished in only seven days) and no deaths were reported in 
our population. 2) From the perspective of the historical 
moment, when the circulation of the virus, its prevalence 
and the panic in the face of the disease were high, the 
resource came to be used indiscriminately (rapid test, 
RT-PCR); febrile patients with an acute evolution of the 
disease sought care two days after the onset of the sym- 
ptoms. Fever was the most efficacious symptom in terms 
of identifying sensibilities over 80%; these subjects were 
the ones who mostly underwent the confirmatory test.  

The following limitations have to be taken into ac- 
count with respect to the results obtained: First, they are 
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