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PARTICIPATING SITES AND PERSONNEL 

Neurovirus Emerging the Americas Study (NEAS) Sites: 

Universidad del Valle, Cali, Colombia. Investigators: Beatriz Parra, Ph.D; Andrés F. 

Zea-, M.D., Ph.D; Lyda Osorio,M.D, PhD; Collaborators: Liliana Soto, BSc ; Melissa 

Pelaez, BSc;  Constanza Nuñez, BSc; Graciela Rengifo, BSc.  

Universidad del Valle-Hospital Universitario del Valle, Cali, Colombia.  

Investigador: Gonzalo Zuñiga, M.D. 

Universidad de Pamplona, Cucuta, Colombia / Hospital Erasmo Meoz, Cucuta 

Colombia. Investigators: Jairo Lizarazo, M.D. Collaborators: Nancy Bustos. 

Universidad de Antioquia, Medellín, Colombia/ Neuroclínica, Medellín Colombia. 

Investigators: Jorge Andrés Jiménez-Arango, M.D; Reydmar Lopez-Gonzalez, M.D. 

Universidad Libre, Barranquilla, Colombia/ Clínica Internacional La Misericordia, 

Barranquilla, Colombia. Investigators: José Vargas, M.D; Maria T. Morales, M.D; 

Karen H. Rizcala, M.D.  

Universidad Surcolombiana, Neiva, Colombia. Investigators Guillermo González-

Manrique, M.D; Cindy L. Beltrán, M.D. 

Clínica Medilaser, Neiva, Colombia. Investigators: Jorge A. Angarita, M.D; 

Collaborators: Diana Patricia Murillo, M.D and Laboratorio Clínica Especializado AIDA 

Ascencio SAS.  
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Johns Hopkins University School of Medicine, Baltimore, USA.  Investigators: 

Anupama Kumar, M.B.B.S; David Cornblath, M.D;  Laura S. Muñoz, M.D; Paula 

Barreras, M.D; Carlos A. Pardo, M.D  

Universidad Industrial de Santander*, Bucaramanga, Colombia. Investigators: 

Gustavo Pradilla-Ardila, MD;  

Fundación Santa Fe de Bogotá*, Bogotá, Colombia. Investigators: Angela Gomez, 

MD and Maria Isabel Reyes-Mantilla, MD. 

Partner Collaborator- Instituto Nacional de Salud, Bogotá, Colombia 

Instituto Nacional de Salud, Colombia Zika Surveillance Information, Bogota, Colombia. 

Investigators: Martha Lucia Ospina, M.D. and Oscar Pacheco, M.D. Collaborators: 

Mauricio Beltrán, MS,  Natalia Tolosa, MD, Lizeth Pardo, BS, Angélica Rico, 

BS,  Maritza González, MD, Marcela Mercado, MS, Pablo Chaparro, MD, Mancel 

Martínez Duran, MD, María Mercedes Muñoz, MD, Esther Cristina Barros, MS, Hernan 

Quijada, Diana Walteros MD1, Javier Madero, RN,  Claudia Cuéllar, MD,  May 

Osorio, MS, Claudia Hugett, MS. 

*No cases of GBS and ZIKV infection were reported in these Centers during the period 

up to March 2016. 
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Supplementary Methods 

Flaviviruses antibody testing 

To determine whether GBS cases have history of a recent infection with ZIKV or DENV, 

the presence of IgG and IgM antibodies (Abs) was examined by ELISA DENV capture 

assays (Panbio Diagnostics, Australia). The specificity of ZIKV and DENV Abs are 

indistinguishable with the current ELISA tests due to cross reactivity between flavivirus 

serocomplexes 1,2. A definition of recent flavivirus infection (sometime in the past two 

months) was attained when being IgM or IgG positive in any of the examined fluids.  A 

positive IgG test result is indicative of a recent flavivirus secondary infection, because 

the assay cut-off in this particular ELISA capture kit is set to detect the increased IgG 

titers characteristic of an anamnestic antibody response in dengue secondary 

infections, which are of short duration in serum (< 60 days)3 .  

Viral cultures 

Culture supernatants from C6/36 and VERO cell lines were tested throughout the 

culture period by ZIKV Real Time RT-PCR and DENV 1-4 nested RT-PCR assays and 

when exhibiting flavivirus-like cytopathic effects (CPE)4. ZIKV positive cultures were 

harvested and cryopreserved at -80° C once CPE had spread to 90% of the cell 

monolayers.  ZIKV isolates were passaged twice in the same cell lines.   
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Supplementary Tables 

Table S1. Clinical and Demographic Characteristics of Patients with 

Guillain-Barré Syndrome 

Characteristic n (%) or Median [IQR] 

Total patients  68 (100) 

Age (years)  47 [35 - 57] 

Sex (Male) 38 (56) 

Race 

Mestizo 61 (90)  

Afro-Colombian 3 (4) 

Unknown  4 (6) 

City of Report 

Cucuta 28 (41) 

Medellin 15 (22) 

Neiva 11 (16) 
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Cali 9 (13) 

Barranquilla 5 (7) 

General symptoms prior to the onset of GBS 66 (97) 

Fever 47 (69) 

Rash 40 (59) 

Headache 23 (34) 

Asthenia 23 (34) 

Myalgia 23 (34) 

Conjunctivitis  17 (25) 

Joint pain 15 (22) 

Joint swelling/erythema 11 (16) 

Diarrhea 6 (9) 

Mean duration of symptoms prior to the onset of 

GBS (days) 

4 [3 - 5] 

Mean period from onset of prior symptoms to 

onset of GBS (days) 

7 [3 - 10] 
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Zika Infection Diagnostic Category 

Definite Diagnosis  17 (25) 

Probable Diagnosis  18 (26) 

Suspected Diagnosis  33 (49) 

Neurological Diagnosis 

GBS Brighton criteria Level 1 30 (44) 

GBS Brighton criteria Level 2 26 (38) 

GBS Brighton criteria Level 3 6 (9) 

Miller Fisher Syndrome 4 (6) 

Other GBS variant 2 (3) 

 

Table S2. Clinical and laboratory findings in 68 Guillain-Barré Syndrome patients 

Variable n (%) or Median [IQR] 

Neurological Symptoms on admission                          n = 68 
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Limb weakness 66 (97) 

Ascending paralysis 56 (82) 

Paresthesias 52 (76) 

Facial palsy 22 (32) 

Hypoesthesia 13 (19) 

Neuropathic pain 8 (12) 

Ataxia 3 (4) 

Vertigo 3 (4) 

Double vision 1 (1) 

Neurological Exam                                                       n = 68 

Altered mental status* 4 (6) 

Respiratory failure 18 (26) 

Dysarthria 13 (19) 
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Cranial Neuropathies (any) 43 (63) 

• Bilateral Facial Nerve 34 (50) 

• Bulbar Cranial Nerves 15 (22) 

• Abducens 4 (6) 

• Oculomotor 2 (3) 

• Trochlear 1 (1) 

MRC Sum score at admission 40 [26 - 47]   

Areflexia/Hyporeflexia 64 (94) 

Sensory deficit 17 (25) 

Autonomic Dysfunction (any) 21 (31) 

• Blood Pressure variability 14 (21) 

• Cardiac arrhythmia 11 (16) 

• Bladder dysfunction 5 (7) 
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• Gastroparesis 1 (1) 

Severity                                                                           n = 68 

Patients admitted to the ICU 40 (59) 

Required mechanical ventilation 21 (31) 

Mean modified Rankin Score at nadir  4  [3 - 5] 

Fatalities 3 (4) 

Treatment                                                                       n = 68 

Treatment given (any) 46 (68) 

• IV Ig 42 (62) 

• Plasma Exchange 7 (10) 

• IV Steroids 1 (1) 

Laboratories on admission                                               n = 68 

Leukocytes x 103/µL 10.4 [7.7 - 12.5]  

Lymphocytes  x 103/µL 1.9 [1.4 - 2.9] 
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Monocytes  x 103/µL 0.7 [0.6 - 1] 

Platelets x 103/µL 306 [240 - 358]  

Cerebrospinal fluid analysis                                                n = 55 

White Blood Cells (cells/µL) 0 [0 - 2.7] 

Protein (mg/dL) 116 [67 -171] 

Albumino-cytological dissociation 45 (82) 

Nerve conduction studies/ EMG                                            n = 46 

AIDP (Acute Inflammatory Demyelinating 

Polyradiculoneuropathy) 

36 (78) 

Equivocal 4 (9) 

Inexcitable 3 (7) 

Normal 2 (4) 

Acute Motor Axonal Neuropathy (AMAN) 1 (2) 

* Altered mental status was due to respiratory failure in all cases 
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Table S3. Anti-flavivirus Antibody Response in Serum and CSF 

(Panbio Dengue IgG and IgM capture ELISA tests) 

 

Zika 

RT-PCR 

 

 

N 

Serum IgG Serum IgM 

Pos 

n 

OD index* 

Median 

(Range) 

Neg 

n 

OD index 

Median 

(Range) 

Pos 

n 

OD index 

Median 

(Range) 

Neg 

n 

OD index 

Median 

(Range) 

Positive 14 13 4.8  [4.5-5.0] 1 0.6 8 4.1 [1.2-4.9] 6 0.6 [0.2-1.0] 

Negative 14 10 3.3 [1.1-4.8] 4 0.2  [0-0.5] 1 2.5 13 0.3 [0.1-0.6] 

 

Zika 

RT-PCR 

 CSF IgG CSF IgM 

Pos 

n 

OD index 

Median 

(Range) 

Neg 

n 

OD index 

Median 

(Range) 

Pos 

n 

OD index 

Median 

(Range) 

Neg 

n 

OD index 

Median 

(Range) 

Positive 14 13 4.8 [4.7-5.0] 1 0.9 5 3.5  [1.1-4.8] 9 0.2 [0.1-0.5] 

Negative 13 12 4.0 [1.1-4.8] 1 0 0 - 13 0.1 [0-0.7] 

*OD	index=	OD	sample/OD	cutoff	value	



	

15	
	

 

Table S4. RT-PCR result details in the 17 positive GBS cases 

GBS Case Clinical Specimen  

TaqMan RT-PCR Zika   

(Lanciotti-CDC)1 

Ct values    

ZIKV 

RESULT  

Zika1108 

(All 

genotypes) 

Zika4507 

(Asian 

genotype)  

6 
CSF 34 31 Positive  

Urine 36 35 Positive  

7 
CSF 36 Und* Equivocal 

Urine  29 30 Positive  

8 Urine  37 32 Positive  

12 Urine  38 34 Positive  

14 Urine  32 29 Positive  

16 CSF 36 32 Positive  

19 Urine  35 31 Positive  

20 Urine  36 32 Positive  

26 Urine  33 34 Positive  

27 Urine  34 32 Positive  

28 Urine 34 31 Positive  

29 
Serum  34 30 Positive  

Urine  28 24 Positive  

31 Urine  34 34 Positive  
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32 Urine  27 27 Positive  

35 Urine  38 34 Positive  

36 Urine  32 27 Positive  

39 Urine  33 32 Positive  

*Undetectable 
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Supplementary Figures 

 

Figure S1. Sample availability for testing 
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Figure S2. PCR Amplification Plots of ZIKV RNA in CSF and Urine. Typical 

amplification curves and Ct values of TaqMan RT-PCR assays for ZIKV in three GBS 

cases. Positive controls were ZIKV RNA isolated from serum of ZIKV acutely infected 

subjects. 
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Figure S3. ZIKV PCR testing and Cytopathic Effect (CPE) of ZIKV in cell lines 

cultures. (A) Amplification plot of TaqMan RT-PCR assay for ZIKV (Asian strain) 

showing positivity in both urine and serum in a representative case 29. (B) PCR 

amplification curves and cycle thresholds (Ct) of ZIKV (Asian strain) in supernatant 

fluids of A. albopictus C6/36-HT cells (C6/36) and Green Monkey Kidney Epithelial cells 

(VERO) at 10 days post inoculation (p.i.) with urine from case 29. (C) CPE of ZIKV in 

C6/36 cell line inoculated with urine of case 29 at 10 days p.i showing enlarged in size 

cells (arrowhead), syncytia formation (arrow) and clumping in “grape-like" clusters 

(dashed arrow). (D) VERO cells 8 days p.i. also showed generalized cellular 

detachment (*), shrinking (arrow) and clumping (dashed arrow).  
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Figure S4. Cumulative incidence of Dengue, Chikungunya and Zika viruses in 

Colombia from 2009 to 2016 (Based on survelliance data from the Colombian National 

Institute of Health, Boletin Epidemiologico Semanal) 

 

Figure S5. Incidence of Dengue, Chikungunya and Zika viruses in Colombia per 

epidemiological week from 2015 to 2016(Based on survelliance data from the 

Colombian National Institute of Health, Boletin Epidemiologico Semanal). 
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NEAS FORMS 
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IGOS Form A in Spanish 
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