
Nonfebrile Seizures after Mumps, Measles, Rubella, and Varicella-
Zoster Virus Combination Vaccination with Detection of Measles
Virus RNA in Serum, Throat, and Urine

Isabella Eckerle,a Brigitte Keller-Stanislawski,b Sabine Santibanez,c Stephan Buderus,d Matthias Hillmann,e Christian Drosten,a

Anna Maria Eis-Hübingera

Institute of Virology, University of Bonn Medical Centre, Bonn, Germanya; Paul Ehrlich Institute, Langen, Germanyb; Robert Koch Institute, Berlin, Germanyc; Department of
Paediatrics, St.-Marien-Hospital, Bonn, Germanyd; Gemeinschaftspraxis Drs. Hillmann, Bad Neuenahr, Germanye

We report the case of a child presenting with nonfebrile seizures 6 and 13 days after the first vaccination with a measles, mumps,
rubella, and varicella (MMRV) combination vaccine. Measles virus RNA was detected in the patient’s serum, throat, and urine.
Genotyping revealed the Schwarz vaccine virus strain.

CASE REPORT

An 11-month-old boy was presented to the pediatric unit after
experiencing three seizures in the morning of the same day.

The seizures were initiated by a sharp outcry with symmetric ton-
ic-clonic movement of the arms and legs. During the seizures, the
child was not reacting to his mother and had cyanotic lips. Sei-
zures stopped spontaneously, without the administration of anti-
convulsants, after approximately 1 to 2 min. Immediately after the
seizures, body temperature, as measured by the mother as well as
by the emergency physician, was not elevated (37.3°C). Upon ad-
mission, the child was sleepy but conscious and without signs of
meningitis. The child had a slight rash on his trunk and pale skin
color; otherwise, the clinical examination was unremarkable.

There was no history of seizures before or any other known
medical conditions. Six days before the seizure, the first vaccina-
tion with the regular measles, mumps, rubella, and varicella
(MMRV) vaccine (Priorix-Tetra; GlaxoSmithKline) was per-
formed. In the meantime, there were no signs of infection or fever.
All blood parameters on admission were unremarkable except
slight leukopenia of 4.3 � 103/�l (normal range, 6.0 � 103 to
17.0 � 103/�l). All values determined by testing the cerebrospinal
fluid (CSF) taken on admission were within the range of normal
(CSF protein, 221 mg/liter [normal range, 150 to 450 mg/liter];
glucose, 64 mg/dl [normal range, 50 to 75 mg/dl]; lactate, 1.4
mmol/liter [normal range, 1.2 to 2.1 mmol/liter]; leukocyte
count, 2 cells/�l [normal, �4 cells/�l]; erythrocyte count, 0
cells/�l [normal, 0/�l]). CSF tested negative by PCR or reverse
transcription (RT)-PCR for herpes simplex viruses 1 and 2, vari-
cella-zoster virus, rubella virus, mumps virus, and measles virus
(MeV) (Table 1). A cranial magnetic resonance scan revealed no
pathological findings. In a blood sample and a throat swab taken
upon admission as well as in a urine sample collected the following
day, MeV RNA was detected by real-time RT-PCR by amplifying a
114-nucleotide fragment of the MeV nucleoprotein N gene.

Viral concentration was low in serum and urine but remark-
ably higher in the throat swab. Genotyping by amplification of a
total of 507 nucleotides of the variable genomic region of the MeV
nucleoprotein N gene was performed by using one nested and two
heminested PCRs and revealed an MeV genotype A virus. The
amplified sequence included the 450 nucleotides encoding the C-
terminal 150 amino acids of the MeV nucleoprotein N; this is the

minimum amount of data required for determining the MeV ge-
notype, as recommended by the WHO (1). The MeV nucleotide
sequence was identical to that of the Schwarz MeV vaccine strain
(Fig. 1).

No IgG antibodies against measles, mumps, and rubella viruses
were detectable upon admission (detection of MeV antibodies was
performed by IgG and IgM enzyme-linked immunosorbent assay
[ELISA; Enzygnost anti-measles virus/IgG and Enzygnost anti-
measles virus/IgM; Siemens Healthcare Diagnostics, Eschborn,
Germany]).

After an unremarkable hospital course, a fourth seizure epi-
sode occurred on the 13th day after the vaccination, while the
child was still in the hospital. While the seizures did not fulfill all
criteria of a provoked seizure due to the absence of fever, anti-
epileptic treatment with levetiracetam was started. The remaining
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TABLE 1 Detection of measles, mumps, rubella, herpes simplex viruses
1 and 2, and varicella-zoster virus by PCR or RT-PCR in serum, throat
swab, urine, and CSF

RNA or DNAa

Detection of RNA or DNA in clinical specimensb

Serumc Throat swabc Urined CSFd

Measles virus RNA �; �1,000
copies/ml

�; 5.81 � 105

copies/ml
�; �1,000

copies/ml
�

Mumps virus RNA � � � �
Rubella virus RNA � � � �
Herpes simplex virus

1 and 2 DNA
� � � �

Varicella-zoster virus
DNA

� � � �

a Primers and protocols are available upon request.
b �, detection of viral genome; �, viral genome not detected.
c Specimen collected 6 days postvaccination.
d Specimen collected 7 days postvaccination.
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course of hospitalization was uneventful, and the child was dis-
charged on the 9th day of hospitalization in good health. Temper-
ature was measured regularly during the complete course of dis-
ease and was elevated only once, up to 38.3°C, on the 3rd day of
hospitalization; however, no seizure was observed in association
with this episode.

Regular follow-up visits have not revealed any signs of epilepsy
so far, and now, more than 1 year after the vaccination, the child
remains well. The therapy with levetiracetam was continued with-
out any side effects. In a blood sample taken 3 months after the
vaccination, high antibody values against mumps, measles, and
rubella viruses were found, but no antibodies against varicella-
zoster virus could be detected.

MeV is one of the most contagious infectious diseases in hu-
mans and among the leading causes of death in children (2). Vac-
cination with live attenuated measles vaccine is the most effective
measure for control and eradication (3, 4). Most vaccines used
today are based on the Schwarz vaccine strain (genotype A) (5).

Fever is the most common complication of immunization and
occurs most often after administration of live attenuated vaccines,
toxin-containing vaccines, or whole-cell preparations (6). Ad-
verse events after vaccination against measles, mumps, rubella,
and varicella are generally mild. Besides a local reaction at the site
of injection, fever, and rash, the most common neurologic adverse
events are febrile seizures, commonly 7 to 10 days after vaccina-
tion (7, 8). Febrile seizures in general have a favorable outcome
and are not associated with neurologic sequelae. While a higher
risk for febrile seizures was observed with the MMRV combina-
tion vaccine than with the MMR vaccine (8), nonfebrile seizures
in association with MMRV or MMR vaccination have not been
described so far.

Therefore, a search was performed in the database of the German
Federal Institute for Vaccines and Biomedicines (Paul Ehrlich
Institute [PEI], Langen, Germany), which collects and evaluates
the reports of adverse events, and two further cases were revealed.
In the first case, a 9-year-old male experienced convulsions lead-
ing to hospitalization 14 days after he had received the second dose
of MMRV (MMRVaxPro; Sanofi Pasteur MSD). His symptoms

FIG 1 Strategy for identification and genotyping of the measles virus (MeV). (A) Scheme of the MeV genome. The conserved and variable regions used for MeV
virus screening and genotyping, respectively, are indicated with arrows. (B) Comparison of the nucleotide sequence for the 507-bp MeV genome fragment
obtained from the case patient by the genotyping RT-PCRs (upper rows) and the sequence of the Schwarz MeV vaccine strain (lower rows) (GenBank accession
no. FJ211590) using the BLAST algorithm (http://www.ncbi.nlm.nih.gov/blast). Numbers before and after each row refer to the nucleotide position of the
respective nucleotide sequence. The minimum requirement for MeV genotyping as defined by WHO within the sequenced genome fragment is indicated in blue.
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resolved (the duration of symptoms was unspecified), and the patient
was discharged after 2 days of hospitalization. The second case was an
11-month-old female who presented with a tonic-clonic seizure, al-
lergic reaction, and exanthema 1 day after having received an unspec-
ified dose of MMRV (Priorix-Tetra; GlaxoSmithKline) on 10 Febru-
ary 2011. Further seizures without fever in the same child occurred on
two more occasions, two and three days after having received vacci-
nations on 14 March 2011 against diphtheria, tetanus, pertussis, Hae-
mophilus influenzae type b, hepatitis B, poliomyelitis (Infanrix hexa;
GlaxoSmithKline), and Streptococcus pneumoniae (Synflorix; Glaxo-
SmithKline), without any further pathological findings noted in the
hospital report. So far, it is not possible based on these cases to assess
a causal relationship between nonfebrile seizures and vaccination.
Further awareness is necessary to evaluate whether nonfebrile sei-
zures temporally associated with vaccine exposure have to be consid-
ered a potential adverse effect. However, it should be stressed that all
children with seizures, either febrile or nonfebrile, had a favorable
outcome according to available follow-up data.

Even though live attenuated measles vaccines have been used
for more than 40 years, data are scarce on the extent to which
vaccine virus replicates in or is shed by vaccinees (5). Isolation of
infectious vaccine virus from the blood and pharynx of vaccinated
children by propagation on canine renal cell culture was success-
fully performed in early studies with the Edmonston strain (9),
from experimentally vaccinated Cynomolgus monkeys after vacci-
nation with the Schwarz vaccine strain (10), and in a study evalu-
ating fever and rash appearing 3 to 9 days after measles vaccination
(11). In this study, in 6 of 7 children, wild-type virus was isolated
from peripheral blood leukocytes or throat swabs, suggesting vac-
cination during the incubation period of wild-type MeV. In only 1
of 7 patients, vaccine virus (strain Handai) was isolated from
blood leukocytes, and this child had the mildest clinical course
(mild fever without rash appearing on day 7 after vaccination)
(11). It is not stated in the above-mentioned study if the children,
in whom Edmonston vaccine virus isolation was achieved, pre-
sented with any symptoms or were asymptomatic (9). Further,
Edmonston vaccine virus RNA was detected by RT-PCR 13 days
after vaccination in the serum of an HIV-positive, 1-year-old boy
who presented with measles-like illness 10 days after MMR vacci-
nation (12).

For the Schwarz vaccine strain, there are two case reports about
healthy children that describe demonstration of vaccine virus in
the throat of a 3-year-old boy (13) and detection of vaccine virus
RNA in the throat and urine of a 14-month-old child (14). The
first child presented with fever, pharyngitis, and adenopathy 8
days after vaccination. MeV was isolated in cell culture from a
throat swab taken 4 days after fever onset. The 14-month-old child
in the second case report presented with facial erythema without
fever 5 days after vaccination, followed by fever and rash 8 days
after vaccination. MeV RNA was detected by RT-PCR from a
throat swab taken 5 days and from a urine sample taken 6 days
after the onset of fever. In both children, the virus RNA could be

characterized as the Schwarz strain, and both children had a fa-
vorable follow-up. Taken together, the results from the three re-
ports, including ours, show that Schwarz vaccine strain RNA is
present in blood at least at day 6 postvaccination and is detectable
in throat and urine at days 7 to 15 postvaccination. However, the
clinical relevance of detection of vaccine virus or its RNA from the
different body compartments, if any, remains unclear. To the best
of our knowledge, so far there are no reports of transmission of
vaccine measles virus.

ACKNOWLEDGMENTS

We thank the mother of the child for giving her informed consent and
allowing us to report the details of this case. We also thank Ulrike Reber
for excellent technical assistance.

We report no conflicts of interest.

REFERENCES
1. WHO. 1998. Standardization of the nomenclature for describing the ge-

netic characteristics of wild-type measles viruses. Wkly Epi. Rec. 73:265–
269.

2. Moss WJ, Griffin DE. 2012. Measles. Lancet 379:153–164.
3. WHO. 2009. WHO position on measles vaccines. Vaccine 27:7219 –7221.
4. Strebel PM, Cochi SL, Hoekstra E, Rota PA, Featherstone D, Bellini

WJ, Katz SL. 2011. A world without measles. J. Infect. Dis. 204(Suppl
1):S1–S3.

5. Strebel PM, Papania MJ, Dayan GH, Haalsey NA. 2008. Measles vaccine,
p 353–398. In Plotkin S, Orenstein W, Offit P (ed), Vaccines, 5th ed.
Elsevier, Philadelphia, PA.

6. Brown NJ, Berkovic SF, Scheffer IE. 2007. Vaccination, seizures and
‘vaccine damage.’ Curr. Opin. Neurol. 20:181–187.

7. Shinefield H, Black S, Digilio L, Reisinger K, Blatter M, Gress JO,
Brown ML, Eves KA, Klopfer SO, Schodel F, Kuter BJ. 2005. Evaluation
of a quadrivalent measles, mumps, rubella and varicella vaccine in healthy
children. Ped. Infect. Dis. J. 24:665– 669.

8. Klein NP, Fireman B, Yih WK, Lewis E, Kulldorff M, Ray P, Baxter R,
Hambidge S, Nordin J, Naleway A, Belongia EA, Lieu T, Baggs J,
Weintraub E, Vaccine Safety Datalink. 2010. Measles-mumps-rubella-
varicella combination vaccine and the risk of febrile seizures. Pediatrics
126:e1– e8.

9. Hornick RB, Schluederberg AE, McCrumb FR, Jr. 1962. Vaccination
with live attenuated measles virus. Am. J. Dis. Child. 103:344 –347.

10. van Binnendijk RS, Poelen MC, van Amerongen G, de Vries P, Oster-
haus AD. 1997. Protective immunity in macaques vaccinated with live
attenuated, recombinant, and subunit measles vaccines in the presence of
passively acquired antibodies. J. Infect. Dis. 175:524 –532.

11. Kobune F, Funatu M, Takahashi H, Fukushima M, Kawamoto A, Iizuka
S, Sakata H, Yamazaki S, Arita M, Wenbo X, Li-Bi Z. 1995. Character-
ization of measles viruses isolated after measles vaccination. Vaccine 13:
370 –372.

12. Goon P, Cohen B, Jin L, Watkins R, Tudor-Williams G. 2001. MMR
vaccine in HIV-infected children—potential hazards? Vaccine 19:3816 –
3819.

13. Morfin F, Beguin A, Lina B, Thouvenot D. 2002. Detection of measles
vaccine in the throat of a vaccinated child. Vaccine 20:1541–1543.

14. Kaic B, Gjenero-Margan I, Aleraj B, Vilibic-Cavlek T, Santak M, Cvit-
kovic A, Nemeth-Blazic T, Ivic Hofman I. 2010. Spotlight on measles
2010: excretion of vaccine strain measles virus in urine and pharyngeal
secretions of a child with vaccine associated febrile rash illness, Croatia,
March 2010. Euro Surveill. 15:pii�19652. http://www.eurosurveillance
.org/ViewArticle.aspx?ArticleId�19652.

Case Report

1096 cvi.asm.org Clinical and Vaccine Immunology

http://www.eurosurveillance.org/ViewArticle.aspx?ArticleId=19652
http://www.eurosurveillance.org/ViewArticle.aspx?ArticleId=19652
http://cvi.asm.org
ashleycates
Highlight

ashleycates
Highlight

ashleycates
Highlight

ashleycates
Highlight

ashleycates
Highlight

ashleycates
Highlight

ashleycates
Highlight

ashleycates
Highlight

ashleycates
Highlight

ashleycates
Highlight


	Nonfebrile Seizures after Mumps, Measles, Rubella, and Varicella-Zoster Virus Combination Vaccination with Detection of Measles Virus RNA in Serum, Throat, and Urine
	CASE REPORT
	ACKNOWLEDGMENTS
	REFERENCES




