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RESUMEN 

Título: Serotipos circulantes del virus del dengue y características clínicas en pacientes 

con síndrome febril agudo del departamento de Piura, Perú. 

Antecedentes: Las infecciones por dengue son un importante problema de salud  y 

existe una creciente necesidad de fortalecer su vigilancia epidemiológica en el Perú 

debido a la baja tasa de confirmación de laboratorio (<50%). 

Objetivo: Evaluar la frecuencia de los serotipos del virus Dengue (DENV) y describir su 

presentación clínica en pacientes de Piura, una zona endémica del norte de Perú. 

Metodología: En un total de 213 muestras de suero de ocho centros de salud se estudió 

la presencia de DENV mediante RT-PCR, antígeno NS1 y anticuerpos IgM de marzo a 

agosto de 2016. A las muestras positivas para PCR se les realizó secuenciación e 

identificación de serotipo 1 a 4. Los médicos usaron un cuestionario estandarizado para 

recolectar la información demográfica y de síntomas clínicos. 

Resultados: Se detectó ARN del virus del dengue en 28,64% (61/213) de las muestras a 

través de RT-PCR. Para las pruebas de anticuerpos anti-dengue, el antígeno NS1 se 

detectó en 30,52% (65/213) y los anticuerpos IgM se encontraron en 9,39% (20/213) de 

los pacientes. DENV-2 fue el serotipo más predominante en 60,65% (37/61) de los 

casos; DENV-3 se encontró sólo en una muestra y 37,70% (23/61) no se pudo 

caracterizar para ningún serotipo; No se encontraron serotipos DENV-1 o DENV-4. Los 

síntomas más comunes asociados con la fiebre fueron: dolor de cabeza (96,72%), dolor 

muscular (86,89%), dolor en las articulaciones (83,61%), falta de apetito (73,77%) y 

dolor retro-orbital (72,13%). 

Conclusiones: El DENV-2 es actualmente el serotipo predominante en Piura, Perú. En 

pacientes con muestras positivas para PCR sólo el dolor lumbar (p = 0,008) es 

estadísticamente significativo. Se deben realizar más investigaciones para evaluar el uso 

de RT-PCR como un método confiable para la detección de DENV, así como para la 

vigilancia de serotipos en el Perú. 



6 

 

Palabras clave: Dengue, Dengue, Serotipos, Perú, PCR.  



7 

 

ABSTRACT 

Background: Dengue infections are a major health problem and there is an increasing 

necessity to strength its epidemiological surveillance in Peru due to the low laboratory-

confirmation rate (<50%). 

Aim: To assess the frequency of Dengue virus (DENV) serotypes and describe its 

clinical and epidemiological presentation in patients from Piura, an endemic area in 

northern Peru. 

Methodology: A total of 213 serum samples from eight health care centers were studied 

for the presence of DENV via RT-PCR, NS1 antigen and IgM antibodies from March to 

August 2016. PCR positive samples were sent for commercial sequencing and serotype 

1 to 4 identification. Physicians used a standardized questionnaire to collect the 

demographic and clinical symptoms information. 

Results: Dengue virus RNA was detected in 28.64% (61/213) of the samples via qPCR. 

For the anti-Dengue antibody tests, the NS1 antigen was detected in 30.52% (65/213) 

and IgM antibodies were found in 9.39% (20/213) of patients. DENV-2 was the most 

predominant serotype in 60.65% (37/61) of cases; DENV-3 was found only found in 

one sample and 37.70% (23/61) could not be characterized for any serotype; no DENV-

1 or DENV-4 serotypes were found. The most common symptoms associated with fever 

were: Headache (96.72%), muscle pain (86.89%), joint pain (83.61%), low appetite 

(73.77%) and retro-orbital pain (72.13%). 

Conclusions: DENV-2 is currently a predominant serotype in Piura, Peru. In patients 

with PCR positive samples only low back pain (p=0.008) is statistically significant. 

Further investigations should be conducted to assess the use of RT-PCR as a reliable 

method for DENV detection as well as for serotype surveillance in Peru. 

 

Key words: Dengue, Dengue virus, Serotypes, Peru, PCR  
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THEORETICAL FRAMEWORK   

Dengue is a mosquito-borne viral illness that represents a major public health problem 

with more than 2.5 billion people at risk for Dengue virus (DENV) infection and an 

estimated 96 million cases diagnosed annually in over 100 tropical and sub-tropical 

countries
 
[1-3]. DENV is a RNA virus of the genus Flavivirus, divided into five 

antigenically distinct serotypes (DENV-1, DENV-2, DENV-3, DENV-4, DENV-5), the 

latter variant recently isolated in 2013 [4,5]. The co-circulation of multiple serotypes 

(hyperendemicity) in South America, coupled with the introduction of new genotypes 

with relatively high pathogenicity, highlights the importance of understanding the role 

each serotype plays in the clinical outcome of infection [6,7]. 

 

Dengue virus infections are often clinically unapparent or present as a self-limiting 

unspecific febrile illness; however, a small group of cases can progress to more severe 

forms of disease such as dengue hemorrhagic fever (DHF) or dengue shock syndrome 

(DSS) [7,8]. Even though, classic dengue fever is the most common clinical 

presentation of the infection associated with fever, headache, retro-orbital pain, and 

marked muscle and joint pains [4,9]; DENV can also present a variety of symptoms, 

including those affecting the neurologic, respiratory, and gastrointestinal systems 

among others [4,10]. 

 

The laboratory diagnosis of dengue is important to differentiate it from other acute 

febrile diseases such as malaria, leptospirosis, influenza, chikungunya, mayaro virus, 

yellow fever virus, measles, etc [1,11,12] and with the aim of improving the clinical 

management and public health surveillance [6,12]. The diagnostic gold standard for 

DENV diagnosis involves virus isolation followed by indirect immunofluorescence 

assay (IFA) (1,12,13). However, Rapid Diagnostic Tests (RDT) such as NS1 antigen or 

anti-DENV IgM detection have become increasingly popular over the last years 

[1,12,14], despite its variable sensitivity and specificity [1,11]. 
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Molecular techniques such as Reverse Transcription Polymerase chain reaction (RT-

PCR) have a high sensitivity and specificity values and has become an essential 

technique for DENV public health surveillance [15-17]. Moreover, DENV RNA 

detection has advanced from a gel based assay to a real-time RT-PCR analysis which, 

can be performed in a shorter perior of time in laboratories of dengue-endemic countries
 

[12]. However, these molecular detection techniques have yet to transition from the 

laboratory to a point-of-care format [1,11,12]. 

 

In Peru, the first case of DENV-1 was reported in 1990 and by the year 2001 all 

serotypes 1 to 4 were already registered in the Northeast of the country
 
[18]. Peru is 

considered an endemic country for Dengue being Ayacucho, Cuzco, Piura, and Madre 

de Dios the most compromised regions where more than 57% cases are reported
 
[19]. In 

the past years, a worrisome increase of Dengue cases has been observed in the country 

and in 2015 the number of cases duplicated from the previous year with a total of 39440 

cases diagnosed
 
[20]. Due to the limited resources, the National surveillance program 

was able to confirm only 49.2% of  samples leading to the underdiagnoses and 

underestimation of the real disease burden
 
[19]. Moreover, 

 
[20] during the same year 

following the outbreak in Piura, the region was declared in a state of emergency with 

Health policies prioritizing efforts in the detection and control of the disease
 
[21].  
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AIMS 

General Objective: 

 The main objective of this study is to describe the frequency, epidemiological and 

clinical characteristics of DENV serotypes, in patients from Piura, an endemic region in 

northern Peru. 

 

Specific objectives: 

To determine the frequency of Dengue in serum samples from patients with febrile 

syndrome in the department of Piura-Peru using the RT-PCR technique and the Elisa 

NS1 and IgM test. 

To determine the frequency of DENV-1, DENV-2 and DENV-4 genotypes in patients 

with febrile syndrome in Piura using the RT-PCR technique. 

To describe the clinical of patients with febrile syndromes and the molecular results 

positive for Dengue. 
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METHODOLOGY 

Patients and Sampling 

A cross-sectional study was conducted in eight urban primary care health centers from 

the “Dirección Regional de Salud de Piura” (La Matanza, Buenos Aires, Serran, San 

Juan de Bigote, Salitral, La Alberca, Malacasi, Laynas), a regional territory recognized 

as an endemic area for Dengue located in Piura, Peru. A total of 213 patients were 

consecutively studied from March to August 2016. Inclusion criteria: Patients from 

outpatient clinics with a clinical presentation of acute, undifferentiated febrile illness 

(greater than or equal to 38 C axillary for a duration of seven days or less) along with 

one or more of the following symptoms: headache, muscle pain, ocular and/or joint 

pain, nausea, vomiting, sore throat, cough, rhinorrhea, difficulty breathing, diarrhea, 

jaundice, generalized fatigue, among others. Exclusion criteria was considered if an 

identifiable focus of infection was diagnosed, such as sinusitis, pneumonia, acute otitis 

media, acute tract infections, others. 

Every site used a standardized questionnaire, which collected the demographic and 

clinical symptom information assessed in this study. All participating physicians 

received standardized training in data collection. An informed consent was signed 

before enrollment, if a subject was too young to provide this information, then it was 

obtained from a parent or guardian. 

This study was approved by the Research Ethics Board of the Hospital Regional de 

Cajamarca, Peru. 

Samples 

Trained laboratory personal from the “Red de Salud Morropón-Chulucanas, Piura, Peru. 

Collected all samples as part of the National Febrile Syndrome Surveillance program 

from March to August 2016. 

One serum sample per patient was collected by using Vacuette® TUBE Serum 

Separator Clot Activator (Vacuette, Greiner Bio-One, Kremsmünster, Austria). After 
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collection, the 213 samples were stored at -80°C. All samples were transported to Lima 

(Peru) under standardized frozen conditions to perform molecular assays.  

RNA extraction  

RNA extraction was performed from 200 μL of the serum samples with the High Pure 

RNA Isolation Kit (Roche Applied Science, Mannheim, Germany), according to the 

manufacturer’s instructions. Viral RNA obtained after extraction was eluted in 100 µl of 

nuclease free water and then processed or stored at -20°C until use. 

Real-time RT-PCR assay detection DENV Serotypes with 

taqman probe. 

A RT-PCR was performed using a BHQ quencher probe at 125 nM and 250 nM of 

primers in final volume of 20 μl. Five microliters of the extracted RNA was combined 

with 15 µl of the master mix.. RT qPCR conditions for DENV was 95°C for 15 minutes, 

60 cycles of 15 seconds at 95°C and 45 seconds at 60°C. All the procedure was 

performed in Light Cycler® 2.0 Instrument and data was analyzed in the 

LightCycler
®
 Software 4.1 (Roche Diagnostic, Deutschland-Mannheim, Germany). The 

primers and the probe used are shown in Table 1. 
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Table 1. Dengue virus serotypes and primer sequences 

*
Leparc-Goffart et al., 2009 [22]  

 

Serotype 

 

 

Primer sequence 

Dengue F  

(All serotypes) 

 

5'-AGG ACY AGA GGT TAG AGG AGA-3' (21mer)  

Dengue R  

(All serotypes) 

 

5'-CGY TCT GTG CCT GGA WTG AT-3' (20mer)  

Dengue probe 

(All serotypes) 

 

5'-ACA GCA TAT TGA CGC TGG GAR AGA CC-3' (26mer)  

Dengue serotype  

1-Forward 

 

5'-ATA CCY CCA ACA GCA GGA ATT-3' (21mer)  

Dengue serotype  

1-Reverse 

 

5'-AGC ATR AGG AGC ATG GTC AC-3' (20mer)  

Dengue serotype  

1- probe 

 

5'-TTG GCT AGA TGG RGC TCA TTC AAG AAG AAT-3' (30mer)  

Dengue serotype  

2-Forward 

 

5'-TGG ACC GAC AAA GAC AGA TTC TT-3'  

Dengue serotype  

2-Reverse 

 

5'-CGY CCY TGC AGC ATT CCA A-3' (19mer)  

Dengue serotype  

2- probe 

 

5'-CGC GAG AGA AAC CGC GTG TCR ACT GT-3' (26mer)  

Dengue serotype  

3-Forward 

 

5'-AAG ACG GGA AAA CCG TCT ATC AA-3' (23mer)  

Dengue serotype  

3-Reverse 

 

5'-TTG AGA ATC TCT TCG CCA ACT G-3' (22mer)  

Dengue serotype  

3- probe 

 

5'-ATG CTG AAA CGC GTG AGA AAC CGT GT-3' (26mer)  

Dengue serotype 

 4-Forward 

 

5'-CCA TCC CAC CRA CAG CAG G-3' (19mer)  

Dengue serotype  

4-Reverse 

 

5'-CAA GAT GTT CAG CAT GCG GC-3' (20mer)  

Dengue serotype  

4- probe 

5'-ATG GGG ACA GTT RAA GAA AAA YAA GGC CAT-3' (30mer)  
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Statistical analysis 

A data base was generated in Microsoft Excel ® 2015 (Microsoft Corporation, 

California, USA), all data was then exported to STATA ® v13.0 (StataCorp, College 

Station, Texas, USA). Quantitative variables were described as frequencies and 

percentages for each group. Chi square of Pearson and Fisher exact test were used to 

calculate statistical association and a p value <0,05 was considered statistically 

significant. 
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RESULTS 

A total of 213 patients with acute febrile illness (AFI) were consecutively studied from 

March to August 2016. Most patients were between 18-59 years old (47.89%), followed 

by patients under 18 years of age (34.27%) and a slightly higher number of females was 

observed in 54.03% (114/213) of our study population. 

Among all 213 patients with AFI, Dengue virus RNA was detected in 28.64% (61/213) 

of samples via qPCR with most of the cases falling between ages 18-59 years old. For 

the anti-Dengue antibody tests, the NS1 was detected in 30.52% (65/213) and IgM 

antibodies were found in only 9.39% (20/213) of patients. (Table 2) 

After DENV RNA was detected in 61 patients, samples were sent for commercial 

sequencing and serotype 1 to 4 reporting. By far, serotype 2 was the most predominant 

group found in 60.65% (37/61) of samples. Only 1 sample was positive for the Serotype 

3 and 37.70% (23/61) couldn’t be characterized for any serotype. No serotypes 1 or 4 

were found (Table 3).  

The most common symptoms in our 213 patients with AFI were Headache (94.40%), 

Muscle pain (86.90%), Joint pain (79.80%), low appetite (73.77%) and Retro-orbital 

pain (71.40%). Adult patients with positive samples for DENV by PCR reported the 

same symptoms as the most predominant. Moreover, statistical associations were 

evaluated for each the group. In patients with PCR positive samples only low back pain 

(p=0.008) was found to be statistically significant. (Table 4)  

Additionally, the clinical presentation and serotype association according to age groups 

were evaluated for serotype 2 and the DENV positive samples without a determined 

serotype group. For both groups, headache muscle pain, joint pain and low appetite 

were again the most predominant symptoms.  (Table 5.1 and 5.2)  

Furthermore, statistical association was found for headache (p<0.001) in the group of 

patients with a DENV2 positive sample (Tabla 5.1) and for rash (p=0.045) in the group 

of patients without a determined positive sample. (Table 5.2). 



16 

 

Table 2. Demographic characteristics of patients with DENV positive by molecular and 

serological tests 

 

 

 

  

 

CHARACTERISTICS 

 

Total 

patients 

n=213 (%) 

 

Dengue 

positive by 

RT-PCR 

 

Positive by anti-Dengue Antibody 

 

 

n=61 

(28.64%) 

 

NS1 

n=65 (30.52%) 

 

IgM 

n=20 (9.39%) 

Age (years)     

< 18 years old 73 (34.27) 18 (24.66) 19 (26.03) 3 (4.11) 

18 – 59 years old 102 (47.89) 28 (27.45) 35 (34.31) 11 (10.74) 

≥60 years old 38 (17.85) 15 (39.47) 11 (28.95) 6 (15.79) 

     

Gender         

Female 114 (53.52) 32 (28.07) 31 (27.19) 14 (12.28) 

Male 99 (46.48) 29 (29.89) 34 (35.05) 6 (6.19) 
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Table 3. Demographic characteristics of DENV Serotypes 

 

 

 

 

 

 

 

 

 

 

 

 

CHARACTERISTICS 

 

Dengue positive by RT-PCR 

Total positivecases 

n=61 (%) 

Serotype 2 

n = 37 

(60.66%) 

Serotype 3 

n = 1 (1.64%) 

Undetermined 

n = 23 (37.70%) 

 

Age (years) 

    

< 18 years old 18 (29.51) 7 (38.89) 0 (0.00) 11 (61.11) 

18 – 59 years old 28 (45.90) 17 (45.95) 1 (2.33) 12 (27.91) 

≥60 years old 15 (24.60) 13  (86.67) 0 (0.00) 2 (13.33) 

     

Gender     

Female 32 (52.46) 20 (62.5) 0 (0.00) 12 (37.5) 

Male 29 (47.54) 17 (58.62) 1 (3.45) 11 (37.93) 
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Table 4. Clinical symptoms in patients with Dengue virus infection 

 

 

 

CLINICAL 

SYMPTOMS 

  

Positive by RT-PCR 

Total patients 

 n = 213 (%) 

n = 61 

(%) 

 

< 18 years old 

n=18 (29.51) 

18 – 59 years old 

n=28 (45.90) 

≥ 60 years old  

n=15 (24.60) 

p-value 

Headache 201 (94.40) 59 

(96.72) 

17 (27.87) 28 (45.90) 14 (22.95) 0.289* 

Myalgia 185 (86.90) 53 

(86.89) 

15 (24.59) 23 (37.75) 14 (22.95) 0.655* 

Arthralgia 170 (79.80) 51 

(83.61) 

13 (21.31) 25 (40.98) 13 (21.31) 0.333
* 

Low appetite 161 (75.60) 45 

(73.77) 

15 (24.59) 21 (34.43) 9 (14.75) 0.320* 

Retro-orbital pain 152 (71.4) 44 

(72.13) 

10 (16.39) 24 (39.34) 10 (16.39) 0.073* 

Low back pain 125 (58.7) 38 

(62.30) 

6 (9.84) 22 (36.07) 10 (16.39) 0.008 

Nauseas and 

vomiting 

117 (54.9) 36 

(59.02) 

11 (18.03) 20 (32.79) 5 (8.20) 0.052 

Odynophagia 93 (43.70) 18 

(29.51) 

8 (13.11) 8 (13.11) 2 (3.28) 0.159* 

Rash 41 (19.20) 7 (11.48) 0 4 (6.56) 2 (3.28) 0.257* 

Abdominal pain 12 (5.60) 2 (3.28) 0 2 (3.28) 0 0.495* 

Petechias 6 (2.80) 1 (1.64) 1 (1.64) 0 0 0.541* 

Persistent 

vomiting 

5 (2.30) 1 (1.64) 0 1 (1.64) 0 1.000* 

Ecchymosis 4 (1.90) 1 (1.64) 1 (1.64) 0 0 0.541* 

Bleeding gums 2 (0.90) 2 (3.28) 0 2(3.28) 0 0.495* 

Dyspnea 2 (0.90) 1 (1.64) 0 1(1.64) 0 1.000* 



19 

 

 

Table 5.1 Clinical symptoms in patients with DENV2 virus infection 

  

 

CLINICAL SYMPTOMS 

 

Positive by RT-PCR – Serotype 2 

n=37 (%) 

< 18 years old 

n=7 (18.92) 

 

18 – 59 years old 

n=17 (45.95) 

≥ 60 years old  

n=13 (35.13) 

p-value 

Headache 7 (18.92) 17 (45.95) 13 (35.13) <0.001 

Myalgia 7 (18.92) 14 (37.84) 12 (32.43)) 0.511* 

Arthralgia 5 (13.89) 14 (37.84) 11 (29.73) 0.742* 

Low appetite 5 (13.89) 12 (32.43) 8 (21.62) 0.900* 

Retro-orbital pain 4 (10.81) 15 (40.54) 9 (24.32) 0.222* 

Low back pain 3 (8.11) 14 (37.84) 8 (21.62) 0.157* 

Nauseas and vomiting 4 (10.81) 12 (32.43) 5 (13.51) 0.201* 

Odynophagia 4 (10.81) 5 (13.89) 2 (5.41) 0.181* 

Rash 0 3 (8.11) 2 (5.41) 0.688* 

Abdominal pain 0 2 (5.41) 0 0.668* 

Persistent vomiting 0 1 (2.70) 0 1.000* 

Bleeding gums 0 1 (2.70) 0 1.000* 
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Table 5.2 Clinical symptoms in undetermined cases 

  

 

CLINICAL SYMPTOMS 

 

Positive by RT-PCR – Undetermined 

n=23 (%) 

< 18 years old 

n=11 (47.83) 

 

18 – 59 years 

old 

n=10 (43.48) 

≥ 60 years old  

n=2 (8.70) 

p-value 

 

Headache 10 (43.48) 10 (43.48) 2 (8.70) 1.000* 

Myalgia 9 (39.13) 9 (39.13) 2 (8.70) 1.000* 

Arthralgia 9 (39.13) 9 (39.13) 1 (4.35) 0.385* 

Low appetite 10 (43.48) 8 (34.78) 1 (4.35) 0.261* 

Retro-orbital pain 9 (39.13) 8 (34.78) 1 (4.35) 0.583* 

Low back pain 3 (13.04) 7 (30.43) 2 (8.70) 0.056* 

Nauseas and vomiting 7 (30.43) 8 (34.78) 0 0.134* 

Odynophagia 3 (13.04) 2 (8.70) 1 (4.35) 0.804* 

Rash 0 2 (8.70) 0 0.045* 

Petechias 1 (4.35) 0 0 1.000* 

Nose bleeding 1 (4.35) 0 0 1.000* 

Ecchymosis 1 (4.35) 0 0 1.000* 

Bleeding gums 0 1 (4.35) 0 0.522* 
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DISCUSSION 

Peru is experiencing a rapid increase in dengue virus (DENV) infections in the last 

years and the presence serotypes DENV-2 and DENV-3 have shown to have correlation 

with the occurrence of outbreaks across the territory in the last 5 years
 
[7,19,20,23]. 

Previous studies have demonstrated that the co-circulation of multiple serotypes in 

different geographic areas of Peru have contributed to a high genetic variability 

responsible to the increase of severe presentations
 
[7,18]. 

 

Since 2000, the Peruvian Ministry of Health in conjunction with the US Naval Medical 

Research Unit No. 6 (NAMRU-6) has conducted surveillance for the etiologies of 

febrile illness in several regions of Peru and DENV is an obligated reporting pathogen
 

[7]. However, less than 50% of samples from patients with a possible DENV infection 

can be confirmed by the Instituto Nacional de Salud, the only Public Laboratory 

designated for Epidemiological Surveillance in Peru at national level
 
[24,25].  This 

surveillance has limitations along with the diagnostic barriers have led to an 

underestimation of the DENV real impact in Peru
 
[26,27]. 

 

We studied 213 patients with acute febrile illness (AFI) from Piura an endemic area for 

DENV in Peru. In our study population, most patients were between 18-59 years old 

(47.89%), followed by patients under 18 years old (34.27%). A similar demographic 

distribution was observed in patients with positive samples for DENV, where patients 

older than 18 years old represented more than 70% of cases across all diagnostic 

platforms. This predominance is comparable with a previous Peruvian study conducted 

in 2014, were patients older than 20 years old with DENV infection represented 67% of 

the total population
 
[3]. 
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In Latin America, Dengue fever and leptospirosis have been described as the most 

common cause of AFI
 
[28]. Moreover, in Peru dengue infections represent ound 5.6-

26% of patients with AFI and whitin Dengue-endemic areas, co-circulating pathogens 

are often misclassified due to the low case confirmation rates
 
[21,29]. Among all 213 

patients with AFI, Dengue virus RNA was detected in 28.64% (61/213) of samples via 

PCR and the most predominant serotype was DENV-2 observed in 60.65% (37/61) of 

cases. Conversely, a previous study in 2012, pointed out that Piura and Tumbes had the 

highest prevalence of DENV-1 (p=0.001) compared with other endemic areas in Peru, 

while all DENV-2 and most of DENV-3 infections were detected in Puerto Maldonado 

a city located Southeast of the Peruvian Amazon[4].  

 

No recent data has been published regarding serotypes circulating in Piura; however, in 

Peru serotype migrations and genetic variations have been previously reported, being 

DENV-3 the most variable
 
[18,30]. It is also important to highlight the fact that we were 

not able to determine the serotype of a very important proportion of PCR positive 

samples, which could be explained due to high genetic changes leading to a diversity in 

the antigenic expression or possibly the new DENV-5 serotype circulation, even though 

there are no previous reports of this serotype in South America
 
[5,18]. 

 

The detection of the NS1 antigen is usually performed during the first week after the 

fever onset
 

[1,13]. In contrast, the identification of anti-DENV IgM should be 

performed beginning 3–5 days after fever onset up to 6 weeks later
 
[1,6,12]. In our 

population we found the NS1 antigen in 30.52% (65/213) of samples and the IgM 

antibodies were found in only 9.39% (20/213) of patients.  

 

It is important to mention that all of our patients attended one of the primary care 

facilities in the urban areas of Piura. These eight primary care health centers represent 

the first line of health care in this region where patients with acute febrile syndromes are 

treated. Thus, the huge difference between the number of patients with positive NS1 

antigen versus the small number of IgM antibodies positive samples can be related to 
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the fact that we only included patients with acute febrile illness, defined as fever of less 

than 7 days, were the NS1 titres are higher and the immune system is starting to produce 

anti-DENV IgM.  

 

In 2014, a study comparing the available commercial test for DENV diagnosis, stated 

that NS1 tests are generally more sensitive in specimens from the acute phase, whereas 

anti-DENV IgM is less sensitive in secondary infections
 
[1]. In this previous study, 

Hunsperger et al. found that NS1 test appears to have an adequate sensitivity when 

compared to RT-PCR and virus isolation across DENV serotypes. However, there was a 

difference in sensitivity between NS1 and RT-PCR when patients with primary versus 

secondary DENV infections were compared
 
[1]. This matches our findings in patients 

with AFI, where a very similar proportion of samples were positive for NS1 antigen 

(30.52%) versus RT-PCR (28.64%). Therefore, in concordance with previous studies a 

timely and accurate laboratory diagnosis of dengue must rely preferably on the RT-PCR 

RNA identification or the NS1 antigen detection during the period from fever onset up 

to 5-6 days later [1,12,13,16,21]. 

 

In Peru, an increase of severe cases of dengue infection has been observed in the last 3 

years and the last National epidemiological bulletin of 2016 reported that severe Dengue 

cases, defined as “Dengue with signs of alarm”, represented 12.1% (3651/30088) of all 

patients
 
[31]. However, while much attention has been directed on the factors causing 

severe and hemorrhagic disease in Peru, much less has been dedicated to the description 

of DENV serotypes and the comparison of specific clinical manifestations
 
[18,30]. 

 

In 2012, a study conducted in four South American countries, including Peru, described 

that the most common symptoms associated to dengue fever were Malaise  (99.4%), 

headache (90.2%), myalgia (90.1%), bone pain (74.5%) and retro-orbital pain 

(68.0%)
4
.Similarly, in our series we found that headache (96.7-100%), myalgia (86.2-

95.0%), arthralgia (83.1-85.0%) and retro-orbital pain (72.1-85.0%) were the most 

predominant with small variation in their presentation frequencies depending of the 
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diagnostic test. Moreover, these symptoms were also the most frequent in the DENV 

negative samples, which suggests the disease’s misdiagnosis and miss-reporting among 

many other febrile illnesses. 

 

In this South American study, patients with DENV-3 had a higher prevalence of 

musculoskeletal and gastrointestinal manifestations, whereas individuals with DENV-4 

infection had a higher prevalence of cutaneous and respiratory manifestations
 
[4]. 

Additionally, another study in Peru described that patients infected with DENV-2 had 

the highest association with bone pain symptoms, followed by the DENV-3; and that 

DENV-1 was associated with most cases of non-petechial, non-ecchymotic rash among 

all participants
 
[32]. 

 

In our series, only low back pain (p=0.008) was found to be statistically significant in 

PCR positive samples. Furthermore, statistical associations was found for headache 

(p<0.001) in patients with a DENV2 positive sample and rash for undetermined 

serotype group (p=0.045).  

 

This study has some limitations. First, the resource limitations in health centers in Piura 

do not allow for an appropriate Febrile syndrome protocol to follow through in areas of 

high risk, therefore it is not possible to confirm that Malaria or Bartonella were ruled 

out of all 213 samples. In addition, given that the study was designed for the detection 

of DENV, we cannot exclude other potential pathogens that could cause AFI and we 

cannot establish causality between the serotypes found and the presenting symptoms.  
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CONCLUSIONS 

In conclusion, Dengue infections are a major health problem and there is an increasing 

necessity to strength its epidemiological surveillance in Peru.  

 

Our study has contributed with a report of a DENV-2 predominance in the regions of 

Piura. In addition, we showed that the clinical presentation is not sufficient for the 

diagnosis of the patient, and that it is necessary to perform molecular or biochemical 

tests to identify the causal agent of the disease. However, a real-time serotype 

surveillance across all the Peruvian territory is mandatory
 
[15,18].  

 

Due to the relationship cost-benefit from the rapid diagnostic tests: the NS1 antigen and 

especially the anti DENV IgM and the  high sensitivity and specificity demonstrated 

since the symptoms onset to four weeks after, both test should be considered as 

important tools for Dengue cases diagnosis. 

 

Health policies should focus on increasing the number of laboratory-confirmed cases for 

surveillance and further research should be conducted to evaluate the use of RT-PCR as 

a reliable method for DENV detection as well as for serotype surveillance in Peru. 
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DENGUE
Ficha de investigación clínico epidemiológica

Sem. Epid. N°

I. DATOS GENERALES: 1. Fecha de Investigación/ Identif:

2. Dirección de Salud: 3. Red/ Micro Red/ Clas

4. Establecimiento de Salud Notificante E.S. I-1 E.S. I-3 E.S. II-1

E.S. I-2 E.S. I-4 E.S. II-2

E.S. III-1

II. DATOS DEL PACIENTE 5. H.Clínica N°

M F

6. A. Paterno A. Materno Nombres 7. D.N.I    Fecha de Nacim.  8.Edad 9.Sexo

10. Dirección      11. Localidad (AH,Urb,Resid. Etc)   12. Distrito     13. Provincia   14. Departamento

III. DATOS EPIDEMIOLOGICOS

Lugar donde probablemente se produjo la actual infección ¿En que lugar estuvo en los ultimos 14 días?

1-

2-

15. Departamento 16. Provincia 17. Distrito     18. Localidad (Cas. A.H. Urb. Resid. Etc) 19. Para S I G

20. Tuvo dengue anteriormente: Si No    Año     21. Vacunación Antiamarílica: Si    No Año

IV. DATOS CLINICOS   22. Fecha de Inicio de Síntomas:

  23. Fecha de Toma de Muestra:

24. Signos y Síntomas (Marque con un "X" según corresponda si el paciente presentó o no los síntomas o signos descritos)

Si No Si No Si No Si No

Fiebre Hematomesis (Vomito con sangre)   Dolor abdominal intenso y contínuo Hipotensión Arterial

Artralgias Melena (Deposiciones Negras)   Dolor torácico o distrés Extremidades Frías o Cianóticas

Mialgias Epístaxis (Sangrado nasal)   Vómitos Persistentes Pulso rápido y débil

Cefalea Gingivorragia (Sangrado de encías)   Disminución brusca de la Tº o hipotermia Diferencia de la PA< 20 mmhg

Dolor Ocular Ginecorragia (Sangrado transvaginal)   Disminución de la Diuresis Llenado capilar > 2 segundos

Dolor Lumbar Petequias   Decaimiento excesivo o lipotimia Nauceas y / o vómitos

Erupción cutánea Equímosis   Hepatomegalia o ictericia

Falta de apetito Hematuria (Sangre en la orina)   Disminución de Plaquetas Escala de Glasgow

Dolor de garganta Esputo Hemoptoico   Incremento del Hematocrito Apertura ocular (1-4)

Náuseas   Estado mental alterado (somnolencia o Respuesta motora (1-6)

Otros Sangrados……………………………………….  inquietud ó irritabilidad ó convulsión) Respuesta verbal (1-5)

Otros……………………………………….   Derrame seroso al exámen clínico Total

  (ascitis o derrame pleural o pericárdico)

V. EXAMENES DE LABORATORIO

Cultivo Fecha Toma de Muestra      Serotipo  Genotipo Negativo

   25. Aislamiento Viral

Serologia Fecha Toma de Muestra  26.Igm (Titulo) 27. Igg (Título)        Conclusión (positivo/negativo)

  1era. Muestra

  2da. Muestra

Fecha Toma de Muestra     Serotipo

Si  No 30. Confirmado por Laboratorio:    Si    No

Si  No 31 Confirmado por Nexo Epidemiológico    Si    No

32. Sin Confirmar:

VI. EVOLUCION

33. El paciente fue hospitalizado: Si No 34. Evolución de la enfermedad:Curado

Fallecido

Referido Fecha de fallecimiento

VII. DIAGNOSTICO FINAL

35. Dengue sin señales de alarma 36. Dengue con señales de alarma 37. Dengue Grave

VIII.PROCEDENCIA DEL CASO

38. Autóctono 39. Importado nacional 40. Importado internacional

VIII.OBSERVACIONES

VIII. INVESTIGADOR

Nombre de la persona responsable

Cargo:

             Firma y Sello

29. Antígeno NS1

Reactivo

28. PCR

PIURA

DIRECCION GENERAL DE 


