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ABSTRACT
Although rare, serious adverse effects may be seen after vaccination. Especially, the whole-cell pertussis vaccine has been 
held responsible for neurological side effects, as the most important problem in vaccination. With the advancement in vaccina-
tion technologies, whole-cell pertussis vaccine has been replaced by acellular pertussis vaccine, and neurological side effects 
have been significantly reduced. Herein, we present a 2-month-old male infant who suffered from generalized tonic-clonic 
seizures many times, possibly due to acellular pertussis after pentavalent vaccination, including diphtheria, acellular pertus-
sis, tetanus, inactive polio, Haemophilus influenzae type B, and conjugate pneumococcal vaccine (BCG, DaBT-IPA-Hib, CPV).
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Vaccination prevents many infectious diseases and 
millions of mortality and disabilities worldwide. 

Although extremely rare, vaccines may have serious ad-
verse effects. Especially, neurologic side effects, such as 
convulsion, hypotonic-unresponsive seizures syndrome, 
persistent crying, and encephalopathy, have been com-
mon in whole-cell pertussis vaccine, and this was the 
most important problem in vaccination. Therefore, many 
countries have switched to acellular pertussis vaccine, 
which has less serious neurologic side effects instead of 
whole-cell pertussis vaccine [1]. In Turkey also, the per-
tussis vaccine has been involved in the pentavalent vac-
cination as acellular since 2008. In this case report, we 
present a 2-month-old male infant with repetitive con-
vulsion episodes following pentavalent vaccination.

CASE REPORT

A 2-month-old male infant was referred to the emer-
gency pediatric outpatient clinic of our hospital with 
complaints of extremity contractions and severe crying. 
His medical history revealed that he was born in term 
from the first pregnancy of the mother with a cesarean 
because of non-progressing labour with a birth weight of 
3100 gr, no perinatal and postnatal complications were 
developed, and the infant did not require resuscitation 
or neonatal intensive care. The patient did not suffer any 
disease thereafter. No history of epilepsy was found in 
the family members. It was learned that the patient had 
been immunized with the pentavalent vaccine (BCG, 
DaBT-IPA-Hib, CPV) at two months-age old at Family 
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Health Center, severe crying and contractions in the ex-
tremities started one hour after the vaccination. The con-
tractions lasted 4–5 seconds, and he suffered episodes of 
contractions in both lower and upper extremities with 
crying. The seizures repeated about 10 times and the pa-
tient had no fever.

In the physical examination, the heart rate was 116 
/min, blood pressure was 80/50 mmHg, body temper-
ature was 36.8°C, he was conscious, muscle tone was 
normal, anterior fontanelle was open and with normal 
bulging, and no pulsation was observed. The other phys-
ical examination findings were normal. The patient suf-
fered from a short generalized tonic-clonic seizure dur-
ing the examination. In the laboratory investigations, 
white blood cell count was 15.700/mm3, hemoglobin 
10.1 g/dL, platelet 444 000 /mm3, C reactive protein 
0.01 mg/dL, and the biochemical parameters were 
normal. No any intracranial pathology was found on 
transfontanelle ultrasonography. The electroencephalo-
gram (EEG) was ordered and the patient suffered from 
an active generalized a tonic-clonic seizure during the 
EEG recording. EEG revealed a mildly active epileptic 
disorder arose from the central region. The patient was 
administered phenobarbital loading therapy, with the 
subsequent maintenance dose. The patient who had no 
fever and seizures was discharged with a prescription of 
phenobarbital maintenance therapy. This case reported 
to the vaccine adverse effects reporting system of the 
Ministry of Health. Seizures following vaccination are 
not a contraindication for the next vaccine. He was hos-
pitalized at the 4-moths-age for DaBT-IPA-Hib, CPV 
vaccination. No side effect was seen 24 hours after the 
vaccination and the patient was discharged. The vaccine 
(DaBT-IPA-Hib, CPV) was repeated at six months-
age of the again in the hospital setting. The patient was 
monitored for six hours and no any side effect occurred. 
Developmental steps are normal during the follow-up, 
and the patient is currently under phenobarbital ther-
apy. Signed consent was obtained from the parents for 
this publication.

DISCUSSION

The most important problem in pertussis vaccination 
was the neurologic side effects, such as convulsion and 
encephalopathy, which are related with the whole-cell 
pertussis vaccine. With switching to acellular pertussis 
vaccine, these adverse effects have been significantly re-
duced [1, 2]. Side effects of whole-cell pertussis vaccine 

are significantly higher than those of acellular vaccine 
because acellular pertussis vaccine contains 2–5 pro-
teins, while the whole-cell vaccine contains approxi-
mately 3000 proteins, and again the whole-cell vaccine 
contains endotoxin which is known as a neurotoxin, 
pertussis toxin, and adenylate cyclase [2]. The whole-
cell pertussis vaccine has been replaced with acellular 
pertussis vaccine in many regions of the world because 
of its neurologic side effects. In our country also, the 
acellular pertussis vaccine has been introduced since 
2008. According to our current national vaccination 
calendar, diphtheria, pertussis, tetanus, inactive polio 
and Haemophilus influenzae type B (DaBT-IPA-Hib) 
(PentaximR) are made as three doses at the ends of the 
2nd, 4th and 6th months of life, and booster vaccination 
is administered at the 18th month (DaBT-IPA-Hib), 
and in the first year of primary school (DaBT-IPA). 
According to data from the World Health Organiza-
tion (WHO), persistent crying is seen by 3.5% after the 
whole-cell pertussis vaccine, while this rate is 0–0.2% 
after the acellular vaccine. Hypotonic-unresponsive 
seizures syndrome is seen by 57–25 per 100.000 after 
whole-cell vaccine and 14–62 per 100.000 after acellu-
lar vaccine. Convulsion is seen by six per 100.000 in the 
whole-cell vaccine and 0.5 per 100.000 in the acellular 
vaccine. There is a known risk of the acellular vaccine 
for encephalopathy, while this risk is 1.3/1000.000 in 
the whole-cell vaccine.

Rates of side effects, such as seizures, encephalitis, en-
cephalopathy and altered mental status, which are seen 
after DaBT-IPA-Hib, have been found similar com-
pared with the other vaccines containing DaBT, and no 
increased risk has been found in the other component of 
the vaccine [3, 4].

There are many studies demonstrating that the DaBT 
vaccine is safe for neurologic side effects [5–7]. In a com-
prehensive study, Huang WT et al. [6] retrospectively 
evaluated 433.654 infants aged between six weeks and 
23 months and found no statistically significant increase 
in the risk for suffering convulsions within the first three 
days after DaBT-IPA-Hib vaccination.

In another study, infants were evaluated for the risk of 
convulsions after DaBT-IPA-Hib vaccines made at 3rd, 
5th, and 12th months, and the authors showed a signifi-
cantly increase in the risk of suffering febrile convulsion 
in the first two days after the vaccination at the 3rd and 
5th months, but they found no increased risk of epilepsy 
after vaccination [8]. To our knowledge, there is not 
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any study in the literature reporting afebrile repetitive 
seizures after 5-in-1 combination vaccine.

Seizures may be a possible side effect of vaccine, but 
it may also be the first manifestation of an epileptic dis-
order induced by vaccination. Berkovic et al. [9] studied 
14 patients who had their first seizure within the first 72 
hours after vaccination, and who were then followed-up 
with the diagnosis of resistance epilepsy, and they found 
a mutation in SCN1A encoding alpha 1 lower unit of the 
sodium canal. The authors concluded that encephalopa-
thy-resistant convulsion might actually be associated 
with genetic epileptic syndromes, and this would posi-
tively affect the adoption of the vaccines by society if this 
could be confirmed with further studies.

Contraindications of the vaccines should be well-
known. The only definite contraindication for all vac-
cines is previous anaphylaxis experienced with vaccines. 
Suffering seizure after the DaBT vaccine is not a con-
traindication for the next vaccination [10]. We also con-
tinued vaccines of the patient in compliance with the vac-
cination calendar and did not observe any complication 
during follow-up.

In conclusion, although the acellular pertussis vaccine 
is safer than the cellular vaccine, it may rarely lead to ad-
verse effects. However, given morbidity and mortality that 
arise from a pertussis infection, these effects are extremely 
rare. Thus, they do not cause a debate on the safety of 
this vaccination. Suffering seizures following vaccination 
is not a contraindication for the next vaccine, and vacci-
nation should be maintained under suitable conditions.
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