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Abstract:
Epilepsy is a condition of the brain characterized by abnormal, recurrent and excessive discharge from living neurons
of brain. It comes in attacks or fits which lasts for a few seconds to a few minutes. It is important to distinguish
generalized tonic-clonic seizures (GTCS) from either psychogenic nonepileptic seizures (PNES).
This study is designed to determine the level of prolactin hormone in females suffering from Grand Mal epilepsy and
Pseudo seizures.
Methodology: After getting approval from Ethical Review Board, this cross-sectional study was conducted in a
tertiary care medical teaching hospital over a period of 2 years. A total of Ninety (90) female subjects were enrolled
in this study and they were divided in three groups equally. :Group-1(n=30) included patients with known cases of
grand mal seizures as well as recently diagnosed cases of GTCS. Group-2 (n=30): Patients with previous history of
pseudo seizures.Group-3 (n=30): Control group, healthy females of comparable age. Quantitative data was presented
as Mean + SD and ANOVA was used to compare the results of the different groups. Statistical significance was set
at p- value <0.001.
Results: The results showed significant difference of serum prolactin levels among three groups (p value 0.0001).
Serum prolactin level was higher in epileptic group as compared to pseudo-seizures and control group (p <0.001).
Conclusion: It is concluded that serum prolactin may be used as a sensitive biochemical marker in the diagnosis of
grand mal seizures in females and is also helpful in differentiating it from pseudo-seizures
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INTRODUCTION:

Grand mal epilepsy, also known as generalized tonic-
clonic seizure (GTCS) — is caused by abnormal
electrical activity throughout the brain (1).

During the attack, the classical epileptic seizure
includes a phase of tonicity showing contraction of
facial, jaw, limbs and trunk muscles, followed by
jerking of the limbs in the clonic phase. At the
beginning of the tonic phase, which usually last for
about 15-30 seconds, the patients may utter a cry as air
is forced out their lungs, bite their tongue, then become
cyanosed as apnoea continues in a position of forced
expiration. As the tonic phase passes into clonic phase,
the patients may pass urine or occasionally open
bowels. The rhythmic jerking of the clonic phase
gradually subsides, leaving the patient unconscious or
in a state of confusion which may last for some
minutes or hours, after which the patients may
complain of headache or painful back (2).

Pseudoseizures (also called psychogenic non-epileptic
seizures) are involuntary behavioral changes having
no organic cause, showing resemblance to epileptic
seizures and are not accompanied by the ictal, perictal
and interictal electroencephlical changes(spikes and
slowing) that characterize epilepsy. Pseudo seizures
can look like any kind of epileptic seizures and thus
can be mistaken for generalized tonic-clonic seizures,
absence seizures and simple partial seizures.
Pseudoseizure symptoms include indifferent staring,
slight motor movements, weird behavior and sweeping
movements. Prevalence of non-epileptic seizures in
general population all over the world ranges from 2 to
33 cases per 100,000 persons. Itisnoted that 75 to 85%
of the patients of psychogenic non-epileptic seizures
are found to be females. These seizures have a
tendency to begin in middle age, though the seizures
may occur in any age. Psychogenic non-epileptic
seizures are found to be more in patients suffering
from head injuries, problems of learning or isolated
neuropsychologic insufficiency.(3).

Clinicians are often faced with the challenging task of
distinguishing between PNES and epileptic seizures
(ES). Clinical features of ictal events correctly
differentiate PNES from ES in less than 70% of
cases.(4,5) Even when a patient's typical events are
recorded during video-EEG, artifacts often obscure
scalp EEG during violent motor movements. Serum
prolactin, a pituitary hormone that is elevated during
generalized ES, has been reported to differentiate
epileptic from hysterical seizures.(6) However,
subsequent studies demonstrated that serum prolactin
was elevated in temporal lobe epilepsy but not frontal
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lobe epilepsy, which may lead to erroneous diagnosis
of the latter as PNES.(7)

The American Academy of Neurology (AAN)
guidelines on the use of serum prolactin in diagnosing
ES stated that elevated serum prolactin 10-20 minutes
after a clinical event is probably useful in
differentiating ES from PNES (Level B).(8)

Literature review revealed that a lot of previous trials
have studied the relationship of serum PRL levels with
epileptic events but use of serum PRL levels in clinical
practice to diagnose epilepsy or to discriminate
epileptic seizures from psychogenic seizures is still
controversial because of some limitations which have
been described by authors of different studies(9,10).
One of these limitations includes intrapersonal and
interpersonal variations in the basal serum PRL levels,
so it is difficult to label significant PRL rise in
different individuals. Moreover, most of the seizures
occurred at home or non-hospital settings where it is
not feasible to measure serum postictal PRL levels,
while in hospitals settings video EEG monitoring
facility is present which is considered a better tool for
this purpose(10).

The present study is designed to determine and
compare the level of serum prolactin in female atients
suffering from Grand Mal epilepsy and Pseudo
seizures.

Methodology:

This cross sectional study was conducted at Kind
Edward Medical University, Lahore in the Department
of Physiology over a period of 2 years. Registered
subjects were selected from the indoor as well as
outdoor, Emergency Department of Internal Medicine
and Psychiatry Department after getting approval from
the Ethical Committee of King Edward Medical
University Lahore and Mayo Hospital Lahore.Healthy
females were recruited from general population. We
included young female of child bearing age (16 to 35
years), having history of Grand Mal epilepsy and
Pseudo seizures.. Patients with history of head trauma,
brain tumor, meningitis, cerbro vascular accidents,
metabolic disorders(Hypoglycemia, hypocalcaemia),
muscle injuries and mental impairment were excluded.
Pregnant and lactacting females were also excluded.

The written consent was obtained from the subjects
and their guardians at the spot.

Ninety female subjects were enrolled and they were
divided in three gr equally.

Groupl(n=30): Previous and recently diagnosed
patients of grand mal seizures
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Group-2 (n=30): Known cases of pseudo seizures.
Group-3 (n=30): Healthy Females (Control)

Under aseptic measures , five millilitres (5ml) of blood
sample was collected within 30 minutes of a seizure
or pseudo seizure. The samples were sent to center of
Nuclear Medicine (CENUM) of Mayo Hospital, and
pathology department of King Edward Medical
University Lahore for further processing within 24
hours. Serum prolactin was determined by
radioimmununo assay(RIA) using an automated
Gamma Counter machine (Model- Genesys TM 5000
Series LTI U.S.A). 2to 29 ng/mL was taken as normal
range for prolactin in nonpregnant females:

Data was entered and analysed by Statistical Package
for the Social Sciences for Windows 16.0 (SPSS Inc.,
Chicago, IL, USA).
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The mean age of female included in control, pseudo-
seizure and epileptic group was 23.4+ 4.7 year, 21.9 +
5.5 year and 21.6 + 4.1 year respectively. The age
limit in all female was 16 to 35 years. The mean age in
both pseudo-seizure group and epileptic group was not
significantly different (P=0.792) but was lower than
the control group without significant difference (p=
0.25 & 0.098 respectively). (Table 1)

Mean serum prolactin level was found to be 44.5+5.3
ng/100ml in group 1(epileptic) , 8.2+4.8 ng/100ml, in
group 2( pseudoseizure) , and 4.6+3.2 ng/100ml, and
in group 3 (control) respectively. On applying analysis
of variance (ANOVA) we found significant difference
between the mean levels of prolactin among three
groups. Further statistical analysis showed that
prolactin was significantly higher in epileptic group as
compared to pseudo-seizures groups and control (p-
value < 0.001) and prolactin was also higher in

RESULTS: pseudo-seizures when compared to control group (p-
value < 0.001). ( Table 2, Fig 1).
Table — 1: Pairwise comparison of age (mean + SD years) among different groups
Variable Study group p-value
Epileptic
0.792
Pseudo-seizures (22.03 £ 4.62 year)
(21.90 £ 5.54 year) Control 0.95
(18+ 1.17 year) '
Age (years) .
Pseudo-seizures 0.792
Epileptic (21.90 + 5.54 year) '
(22.03 £ 4.62 year) Control
(18+ 1.17 year) 0.098

Table — 2: Pairwise comparison serum Prolactin among different groups

Variable Study group p-value
Epileptic
0.0001**
Pseudo-seizure (44.515.3)
(8.2+4.8) Control
0.001*
Prolactin (4.613.2)
(ng/100ml) Pseudo-seizure
0.0001**
Epileptic (8.2+4.8)
(44.55.3) Control .
(4.6+3.2) 0.0001

* Significant (P< 0.05)

** Highly significant (P< = 0.0001)
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Fig-1: Comparison of mean serum Prolactin in study groups
DISCUSSION: According to our results, a significant difference in the

In our study, prolactin levels were significantly higher
in epileptic group as compared to pseudo-seizures
groups and control (p-value < 0.001) and prolactin was
also higher in pseudo-seizures when compared to
control group (p-value < 0.001).

Prolactin release from the pituitary is controlled by the
hypothalamus through a PRL inhibitory factor, now
believed to be dopamine,[11] it is possible that the
generalized neuronal discharge of a seizure stimulates
the hypothalamus either directly, through specific
neurotransmitter changes, or through the release of
other substances.[12]

Epilepsy and pseudo- seizures are important medical
problems. Our findings were comparable to the
findings of wvarious study groups,[13,14] who
concluded that if PRL was measured 10-20 min after
an event, then it probably can be a useful measure to
differentiate between a generalized tonic—clonic
seizure and PNES. However, if the serum PRL test is
taken 5 h after the event, then it is probably indicative
of the baseline PRL level of that patient.
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PRL levels between true epileptic patient (Grand mal)
and those with pseudo seizers was noted. Levels of
PRL were significantly higher in epileptic group than
the pseudo seizure group and mean PRL level in both
groups was higher as compared to the healthy control
group. These results are in accordance to the finding
of a recent study conducted by Priyanka et al (15) in
which PRL was 37 ng/ml in patients of generalized
clonic seizures, while in patients of psychogenic non-
epileptic seizures the level was 16.8 ng/ml and in
control subjects it was 16.5 ng/ml respectively.
Epileptic seizures lead to increase the level of serum
PRL hormone due to dissemination of epileptic action
typically from temporal lobe to hypothalamic-pituitary
axis. PRL elevation was seen in 60% of complex
partial seizures which is due to intensity of epileptic
discharges by Bauer in 1996. As there was no rise of
PRL hormone observed after psychogenic seizures, so
postictal PRL levels can be used to distinguish
epileptic from psychogenic seizures. It is also
observed that PRL secretion may decline in repetitive
seizures like in cases of status epilepticus possibly due
to reduced spread of ictal discharges during the course
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of status epilepticus (16). Malkowicz et al (17)
determined the PRL levels were after 24 hours seizures
which were monitored by video EEG intracranial
monitoring. It was seen there was a significant
postictal PRL elevations in those patients having
longer seizures free intervals while the PRL responses
were reduced in subjects having shorter seizures free
intervals suggesting that amount of PRL hormone
released from the hypothalamus is depleted by
seizures or by PRL inhibit feedback mechanism (17).
In another study conducted in children it was observed
that mean PRL level was 28.6 ng/ml in epileptic while
in pseudo-seizure and in control groups PRL was 10.4
ng/ml and 9.8 ng/ml respectively. It was proposed that
abnormal electrical discharge in epileptic seizures
passes through the hypothalamic nuclei responsible for
elevation of PRL (18). Ahmad et al (19) stated parallel
results viewing that generalized epileptic seizure cause
noticeable early increase of PRL with more increase
following prolonged seizures in children. Thus it may
be concluded from these studies that serum PRL is a
valuable biochemical indicator to differentiate
between epileptic and pseudo-epileptic seizures

CONCLUSION:

An elevation of serum prolactin can be taken as a
predictor of epilepsy. Maximum elevation of prolactin
is seen within 15 to 30 minutes post ictally.
Misdiagnosis of PNES has substantial morbidity,
social effect, and economic burden on the health care
system.

REFRENCES:

1. Sugerman DT.
2013;310(11):1195.
doi:10.1001/jama.2013.277840

2. Taoufik M, Alsaadi, Anna Vinter Marquez,
Psychogenic Non-epileptic Seizures. Am Fam
Physician. 2005 1;72(5):849-56.

3. McLeaod G James, Lance W James, Introduction
Neurology Blackwell Scientific Publication,
MELBONE, OXFORD, LONDON,
EDINBURH, BOSTON, 1983, 204-20.

4. Meierkord H, Will B, Fish D, Shorvon S. The
clinical features and prognosis of pseudoseizures
diagnosed using video EEG. Neurology
1991;41:1643-1646.

5. French JA. The use of suggestion as provocative
test in diagnosis of PNES. In: Rowan AJ, Gates
JR, editors. Non-Epileptic Seizures. Boston:
Butterworth; 1993:101-110.

6. Trimble MR. Serum prolactin in epilepsy and
hysteria. BMJ 1978;2:1982.

7. Meierkord H, Shorvon S, Lightman S, Trimble M.
Comparison of the effects of frontal and temporal

Seizures. JAMA.

www.iajps.com

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

ISSN 2349-7750

partial seizures on prolactin levels. Arch Neurol
1992;49:225-230.

Chen DK, So YT, Fisher RS. Use of serum
prolactin in diagnosing epileptic seizures. Report
of the Therapeutics and Technology Assessment
Subcommittee of the American Academy of
Neurology. Neurology 2005;65:668-675.

Chen DK, So YT, Fisher RS. Use of serum PRL
in diagnosing epileptic seizures: report of the
Therapeutics and Technology Assessment
Subcomitte of the American Academy of
Neurology. Neurology 2005,13;65(5):668-75.
Fisher RS. Serum prolactin in seizure
diagnosis. NEURCLINPRACT 2016,100-1.
Frantz AG. Prolactin. N Engl J Med.
1978;298:201-7.

Aminoff MJ, Simon RP, Wiedemann E. The
hormonal responses to generalized tonic-clonic
seizures. Brain. 1984;107(Pt 2):569-78.

Willert C, Spitzer C, Kusserow S, Runge U.
Serum neuron-specific enolase, prolactin, and
creatine kinase after epileptic and psychogenic
non-epileptic seizures. Acta Neurol Scand.
2004;109:318-23.[PubMed]

Fisher RS, Chan DW, Bare M, Lesser RP.
Capillary prolactin measurement for diagnosis of
seizures. Ann Neurol. 1991;29:187-90.

Priyanka P, Yadav P, Ranka R, Kaushik G. Study
of serum PRL levels and electrolyte levels in
patients with new onset seizures. Int J Adv Res
(Indore). 2015; 3(6): 781-6.

Bauer J. Epilepsy and PRL in adults: clinical
review. Epilepsy Res1996; 24(1): 1-7

Malkowicz DE ,Legido A, Jackel RA, Sussman
NM, Eskin BA, Harner RN. PRL secretion
following repetitive seizures. Neurology. 1995
;45(3 Pt 1):448-52.

Singh U.K, Jana U.K, Plasma prolactin in
epilepsy and pseudo-seizures, Indian
pediatr,1994. 31(6):667-9.

Ahmed T. Mahmoud and Akram AM EI Deghady.
Serum PRL and creatine kinase levels in epileptic
and non-epileptic seizures. Alex J Pediatr2005;
19: 1-5.

Page 13348


http://www.iajps.com/

