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the first 6 weeks after H1N1 vaccination suggests that some 
GBS cases may be triggered by H1N1 vaccination. This war-
rants early recognition, treatment, and active surveillance in 
the postvaccination setting.  Copyright © 2012 S. Karger AG, Basel 

 Introduction 

 The World Health Organization reported that more 
than 213 countries had laboratory-confirmed cases of 
H1N1 influenza, which resulted in at least 16,455 deaths, 
from April 2009 through February 2010  [1] . Notably, in 
April 2009, the first cases of H1N1 influenza were re-
ported in the United States and Mexico  [2, 3] . In the 
United States, approximately 61 million subjects were re-
ported to have been infected with the H1N1 influenza 
between April 2009 and April 2010, resulting in 274,000 
H1N1-related hospitalizations and 12,470 deaths  [4] . 
Two forms of vaccine were approved and introduced in 
the United States in 2009: a monovalent, inactivated 
H1N1 virus and an attenuated H1N1 nasal spray. On Au-
gust 28, 2009, the Centers for Disease Control and Pre-
vention (CDC) Advisory Committee on Immunization 
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 Abstract 

  Background:  Although the Guillain-Barré syndrome (GBS) 
can be associated with the seasonal influenza vaccine, there 
is no definite evidence that GBS is associated with H1N1 in-
fluenza vaccination. The objective of this report is to study 
the occurrence and characteristics of GBS after H1N1 vaccine 
administration in the United States in 2009.  Methods:  Data 
were acquired from the Vaccine Adverse Event Reporting 
System and supplemented by additional information ob-
tained from the Center for Biologics Evaluation and Re-
search, under the Federal Freedom of Information Act.  Re-

sults:  A total of 62 individuals (mean age 46.51  8  22.41 
years), 33 of whom were men, developed GBS associated 
with the H1N1 influenza vaccination in 2009. Sixty GBS cases 
were reported within 6 weeks after vaccination, with 31 cas-
es (50.0%) reported in the first 2 weeks. The estimated rate 
of occurrence of GBS was 6.2 cases per 10 million vaccina-
tions, which is comparable to the rate of GBS in the general 
population.  Conclusion:  The higher rate of GBS reports in 
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Practices stated that certain groups of subjects who are 
at highest risk for the influenza infection or infection-
related complications should be the initial vaccine re-
cipients  [5] . Similar guidelines were proposed by other 
countries depending on their resources and priorities  [6] . 
Several clinical trials showed that the H1N1 influenza 
vaccine was safe and immunogenic in healthy children, 
adults, and elderly patients  [7, 8] . Although Guillain-Bar-
ré syndrome (GBS) can be associated with the influenza 
vaccine  [9–15] , the risk of developing GBS following 
H1N1 influenza vaccination is unknown. A better un-
derstanding of this issue may help in the implementation 
of the Advisory Committee on Immunization Practices 
recommendations for H1N1 vaccine administration. 
This study attempted to determine the reporting rate 
and characteristics of GBS occurrence after administra-
tion of the H1N1 vaccine in the United States in 2009, 
and to compare with GBS occurrence observed after sea-
sonal influenza vaccination. 

  Methods 

 Data were retrieved from the Vaccine Adverse Event Report-
ing System (VAERS), supplemented by data provided by the Cen-
ter for Biologics Evaluation and Research, under the Federal Free-
dom of Information Act. The latter is 1 of 6 main centers for the 
US Food and Drug Administration, which is a part of the US De-
partment of Health and Human Services. The Center for Biolog-
ics Evaluation and Research is responsible for assuring the safety, 
purity, potency, and effectiveness of biologics (such as vaccines, 
blood products, and monoclonal antibodies) and related prod-
ucts. The VAERS is a national cooperative program instituted by 
the CDC and the Food and Drug Administration. The VAERS 
collects information about adverse events that occur after the ad-
ministration of licensed vaccines in the United States. This data-
base records the demographic and clinical characteristics of the 
events, results of diagnostic tests, and patients’ outcomes using a 
nonstandardized format. This database was queried for the calen-
dar year 2009 using the following key words and subject terms: 
‘Guillain-Barré syndrome’, ‘acute polyneuropathy’, ‘Miller-Fisher 
syndrome’, ‘paraparesis’, ‘paraplegia’, ‘paralysis’, ‘f laccid paraly-
sis’, ‘weakness’, and ‘numbness’. The clinical findings and diag-
nostic test results were reviewed by a board-certified neuromus-
cular specialist to identify events that met diagnostic criteria for 
GBS, as defined by progressive upper and lower extremity weak-
ness with areflexia. The diagnosis was further supported by the 
presence of an elevated cerebrospinal fluid protein concentration 
( 1 45 mg/dl), with fewer than 10 cells/mm 2 , and/or electrodiag-
nostic study findings consistent with primary demyelination. 
Cases diagnosed as Miller-Fisher syndrome, a variant of GBS, 
were also included in the study. The occurrence of GBS within 6 
weeks of vaccination was considered suggestive of a causal asso-
ciation  [13–15] . This was based on the fact that in previous con-
trolled studies that showed an increased risk of GBS after vaccina-
tion, most of the risk was within 6 weeks after vaccination  [13–15] . 

The estimated occurrence rate of GBS identified after vaccination 
with the H1N1 influenza vaccine was compared to that reported 
after vaccination with the seasonal influenza vaccine. 

  All cases of GBS occurring within 2 days after vaccination 
were excluded, as these were unlikely to represent cases with a 
causal relationship to the H1N1 vaccination. The crude reporting 
rate of GBS occurrence was estimated by dividing the number of 
events reported within 6 weeks as a fraction of the total number 
of H1N1 vaccinations administered each year. Data for the first 2 
weeks after H1N1 influenza vaccination were considered in order 
to determine the time of peak GBS incidence. This methodology 
was based on the observation in previous studies that, within the 
first 6 weeks after vaccination, the highest rate of GBS events oc-
curred within the first 2 weeks after seasonal influenza vaccine 
administration  [13–16] . The total number of vaccinations admin-
istered each year was derived from estimates provided by either 
the CDC or the National Health Interview Survey. The reporting 
rates and distribution of GBS over time, following H1N1 vaccina-
tion, were compared with all non-GBS adverse events in 2009. 

  Data from the Nationwide Inpatient Sample, sponsored by the 
Agency for Healthcare Research and Quality  [17, 18] , were used to 
compare the occurrence rate of GBS reported to VAERS with the 
average GBS rate occurring in the general population, from 1994 
to 2007. Patients were identified from the Nationwide Inpatient 
Sample database using the International Classification of Disease, 
9th Revision, Clinical Modification code for a primary diagnosis 
of GBS (357.00). Annual census data of the population of partici-
pating states were also employed to calculate annual hospital dis-
charge rates. The incidence of GBS in the general population was 
estimated based on a literature review. The medical literature was 
searched via MEDLINE, BIOSIS, and the Cochrane databases for 
pertinent publications from 1966 to 2010, using the key words 
previously mentioned. The weekly incidence of GBS was derived 
from the annual incidence and based on events that occurred 2–6 
weeks after vaccination. 

  The total number of reported neurological events, life-threat-
ening events, emergency department visits, hospitalizations, and 
disability, per 100,000 H1N1 and seasonal influenza vaccinated 
subjects, were estimated using the VAERS database. 

  Results 

 Sixty-two cases of GBS associated with H1N1 influ-
enza vaccination were reported in the VAERS for the cal-
endar year 2009, 33 of which occurred in men. The mean 
age ( 8  standard deviation) of these patients was 46.5  8  
22.4 years. Miller-Fisher syndrome was the diagnosis in 
6 cases (10%). All reported cases of GBS occurred after 
administration of the inactivated H1N1 vaccine. In 6 GBS 
cases (10%), an antecedent illness within 4 weeks after 
vaccination was reported. In 3 of these cases, the preced-
ing illness occurred within 2 weeks after vaccination, 
whereas the temporal relationship was not reported in the 
other 3 cases. GBS occurred in 54 subjects after adminis-
tration of the H1N1 vaccine alone, in 5 cases after H1N1 

D
ow

nloaded from
 http://w

w
w

.karger.com
/ned/article-pdf/38/4/227/3154426/000336113.pdf by guest on 24 April 2024



 Guillain-Barré Syndrome after H1N1 
Vaccination  

Neuroepidemiology 2012;38:227–232 229

vaccination combined with the seasonal influenza vac-
cine, and in 3 cases after H1N1 vaccination combined 
with other vaccines. All cases of GBS, except 2, were re-
ported within 6 weeks after vaccination. The distribution 
of occurrence of GBS within the first 6 weeks showed a 
peak occurrence within the first 2 weeks after vaccina-
tion ( fig.  1 ). Thirty-one patients (50%) developed GBS 
within 2 weeks of vaccination ( fig. 1 ). The probability of 
observing a distribution over the 6 weeks with at least this 
degree of asymmetry purely by chance was exceedingly 
low (p  !  0.0002). Two cases of disability and 1 death were 
reported due to H1N1 vaccine-associated GBS. The me-
dian interval between vaccination and GBS cases after 
H1N1 vaccination (14.5 days) was significantly longer 
than reported cases of non-GBS adverse events (1 day; 
p  !  0.005). Of note, 94% of non-GBS adverse reactions 
after the H1N1 vaccine occurred within the first week 
after vaccination ( fig. 1 ), with 74% of these events occur-
ring in the first 24 h. 

  In the year 2009, 57 patients were diagnosed with GBS 
after vaccination with the seasonal influenza vaccine. 
The onset of GBS was noted within 6 weeks after vaccina-
tion in 51 patients (90%), most occurring within 2 weeks 
of vaccination (n = 25, 44%). In the case of 2 subjects (4%), 
the date of symptom onset was not reported. The median 
intervals between vaccination and GBS cases after the 
H1N1 vaccine (14.5 days), and after the seasonal influ-

enza vaccine (15 days) were similar. The median interval 
for onset of GBS cases after the seasonal influenza vac-
cine (15 days) was significantly longer than for reported 
cases of non-GBS adverse events (1 day; p  !  0.005). Most 
non-GBS adverse reactions (94.7%) associated with the 
seasonal influenza vaccine occurred within the first week 
after vaccination ( fig. 2 ), 76.81% of which occurred with-
in the first 24 h.

  Approximately 99.3 million doses of the H1N1 influ-
enza vaccine were administered in the United States in 
2009. Thus, the estimated annual reporting rate of GBS 
after vaccination with the H1N1 vaccine was approxi-
mately 6.2 per 10 million vaccinated subjects. The average 
weekly reporting rate of GBS within the first 6 weeks af-
ter H1N1 vaccination was 1.01 events per week, per 10 
million subjects, whereas the average weekly reporting 
rate within the first 2 weeks after H1N1 vaccination was 
1.56 events per week, per 10 million subjects. Data from 
the National Health Interview Survey, between 2000 and 
2008, indicate that an average of 86.4 million individuals 
are vaccinated with the seasonal influenza vaccine annu-
ally  [19] . Given that 57 patients were diagnosed with GBS 
in 2009 after vaccination with the seasonal flu vaccine, 
the occurrence rate is 6.6 cases per 10 million vaccina-
tions. 

  In the general population, the annual incidence of GBS 
is reported to be in the range of 34–134 cases per 10 mil-
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  Fig. 1.  Distribution of GBS and non-GBS events following the 
H1N1 vaccination in 2009. 
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  Fig. 2.  Distribution of GBS and non-GBS events following the sea-
sonal influenza vaccination in 2009. 
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lion  [20] . This corresponds to an average incidence of 
0.65–2.57 cases per week, per 10 million persons. How-
ever, when Nationwide Inpatient Sample data were ana-
lyzed, the average incidence of GBS between 1994 and 
2007 was calculated to have been between 200 and 259 

cases per 10 million, corresponding to 3.84–5 cases per 
week, per 10 million persons. Therefore, the reporting 
rate of GBS after vaccination, with either the seasonal in-
fluenza or H1N1 vaccine, is within the expected ranges 
for the general population. For both vaccines, the distri-
bution of GBS in the first 6 weeks after vaccination was 
unbalanced, with a peak occurrence rate in the first 2 
weeks ( fig. 3 ).

  In 2009, there were no significant differences in the 
VAERS reports of life-threatening events, emergency de-
partment visits, hospitalizations, and disability between 
the H1N1 and seasonal influenza vaccines ( table 1 ).

  Discussion 

 Although previous clinical trials reported that 10–
49% of subjects vaccinated with the H1N1 influenza vac-
cine developed mild adverse reactions, the occurrence of 
GBS was not investigated  [7, 21] . We found a similar rate 
of GBS occurrence after administration of the influenza 
A (H1N1) vaccine in 2009 as that observed after the sea-
sonal influenza vaccine. The temporal distribution of 
GBS occurrence following H1N1 influenza vaccination 
was similar to GBS following seasonal influenza vaccina-
tion, with peak occurrence within the first 2 weeks after 
vaccination, followed by a continuous decline in the 3- to 
6-week period ( fig. 1 ,  3 ). A similar temporal distribution 
for GBS occurrence following the seasonal influenza vac-
cine was reported by Lasky et al.  [15]  and Haber et al.  [16] . 
The greatest relative risk of GBS onset after a respiratory 
infection, a potential triggering factor, was also reported 
in the first 2 weeks after infection  [22] . The temporal dis-
tribution of GBS after H1N1 vaccination supports a po-
tential causal role for the vaccine. The low prevalence of 
viral infection or other illnesses in the 4 weeks that pre-
ceded GBS onset (10%), unlike that which usually occurs 
in non-vaccine-related GBS cases (61.8%), also supports a 
causal relationship  [13, 16] . Molecular mimicry and other 
immune system stimulation mechanisms are plausible 
explanations mediating the occurrence of GBS after 
H1N1 influenza vaccination. The high antigenicity of the 
vaccine, or one of its components, may trigger GBS in ge-
netically predisposed individuals in a manner similar to 
other vaccines  [23, 24] . 

  This study has limitations that need to be considered 
when interpreting the results. Case ascertainment was 
based on VAERS reports, a passive surveillance system 
that is subject to underreporting, differential reporting, 
ascertainment bias, and variability in report quality and 

Table 1. E vents reported after H1N1 influenza vaccine and sea-
sonal influenza vaccine administration (CDC/FDA Vaccine Ad-
verse Event Reporting System, 2009)

Events Subjects vaccinated with

the H1N1
vaccine 

the seasonal
influenza 
vaccine 

Estimated number of vaccinated subjects 99,366,920 53,708,996
Total reports of significant events

Per 105  subjects
8,456
8.51

6,869
12.789

Life-threatening events
Per 105  subjects

138
0.1389

128
0.238

Emergency room visits
Per 105  subjects

2,956
2.975

2,317
4.31

Hospitalizations
Per 105  subjects

523
0.526

490
0.912

Disability
Per 105  subjects

63
0.0634

89
0.166

Death rate
Per 105  subjects

51
0.0513

45
0.0838

GBS cases 62 57
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  Fig. 3.  Distribution of GBS after the seasonal influenza and H1N1 
vaccinations in the United States in 2009. 
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completeness  [16] . The actual reporting rate of GBS fol-
lowing vaccination may be higher because the reporting 
system is voluntary and therefore, it is possible that some 
GBS events were not reported to the VAERS. Inclusion of 
non-GBS cases entered as GBS in VAERS following vac-
cination may result in overestimation, but this concern is 
reduced because of an independent review of the data by 
the Center for Biologics Evaluation and Research, and by 
a certified neuromuscular specialist in our study. In a 
study focusing on validation of GBS reports in the VAERS 
database, Haber et al.  [16]  conducted an active follow-up 
of GBS reports from 1994 through 2003 and found that 
82% of the reported cases were true GBS events. There-
fore, the accuracy of diagnosis even in the absence of in-
dependent review appears to be high. 

  Occurrence of GBS following H1N1 influenza vacci-
nation may cause public concern and reluctance to com-
ply with CDC recommendations, which may in turn in-
fluence public policy on vaccination, leading to wide-
spread underutilization of vaccines  [25, 26] . Our results 
need to be considered in light of the overwhelming ben-
efit of H1N1 vaccinations in reducing viral illness-asso-
ciated morbidity and mortality  [27] . Although our study 

suggests that GBS events may be potentially triggered by 
the H1N1 influenza vaccine, the incidence is very low. We 
thus interpret these results as being supportive of the cur-
rent guidelines for vaccination, especially when weighing 
the risk/benefit ratio. Our results serve to increase aware-
ness among health care providers involved in post-vacci-
nation care to ensure early identification of GBS cases 
and institution of immunotherapy for its treatment. As 
such, physicians should explain the favorable risk/benefit 
ratio to their patients in order to improve adherence to 
public health vaccination guidelines.

  Conclusion 

 To our knowledge, this is one of the first reports to 
provide data on GBS occurrence after H1N1 influenza 
vaccination, the temporal distribution, and outcomes. 
This observation warrants early recognition and treat-
ment through active surveillance for GBS after H1N1 in-
fluenza vaccination, but should not obviate the over-
whelming benefit of such vaccination. 
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