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Blood Serotonin Level with Depression Situation and Neurocognitive as a Reflection ofNeuron Condition. (Ifa Tunisya et al')

BLOOD SEROTONIN LEVEL WITH DEPRESSION SITUATION AND NEUROCOGNITIVE AS A

REFLECTION OF NEURON CONDITION IN SIX MONTHS AFTER MODERATE BRAIN

INJURY

Ifa Tunisyal, Margarita M. Maramisl, Andre Kusuma2
iDepartment of Psy-chiatry, Faculty of Medicine Airlangga University, Dr. Soetomo General Hospital Surabaya.

2Oe'partment of Neurosurgery, Faculty of Medicine Airlangga University, Dr. Soetomo General Hospital Surabaya

ABSTRACT

Brain injury is still a public health problem that causes a very serious longlerm disability and Ceath especinlly in

childrei and young adults. Of all the events brain injury, in the 70-85% estimate is a moderate brain ii{ury'

Neurocognitive dejicits that oicur after Lrain tniury woild be to show an improvement in the first six months and.a

relative improvement will be slow-and olmost not vkible in six to 12 months after brain injury. Serotonin is the

neurotransmitter most often associated with depression and also a key to neurogenesis. This study is an observational

onalytic study using criss sectional study of patients who had suffered a brain injury six months ago and treated in

lrorpitol Dr.Soetomo Surabaya. The resu'lt ti ihere is significant coruelation between blood serotonin levels in patients

with depression situation iniix months after brain iniury (p : 0 00). There is also significant correlation betvveen blood

serotonin levels with some neurocognitiLve parametirs in patients six monlhs after brain iniury, nainely verbal Jluency

are examined with the verbal Ftiency iest parameteis / vFT (p = 0.015). But serotonin concentration has no

significant relationships with several oih", n"irorognitive parameters, namely the accuracy and speed of information

processing or reaction rime, working memory and ite ability to interpret visual information' each of which is checked
'by 

using the parameters oJ Inspectiin n*" iask OTT, p : 0.083 ), Continuous Performance Task-identical pairs (CPT-

ip, p:"O.OZi) anci the Continious Performance Task-Degraded Stimuli (CPT-DS' p : 0.242).

Keywords : s erotonin, depress ion, neurocognitive, moderate brain iniury.

Correspondence: Ifa Tunisya, Department of Psychiatry, Faculty of Medicine, Airlangga University, Dr. Soetomo

Generai Hospital. Jl Prof. Dr. Moestopo 6-8, Surabaya.

INTRODTTCTION

Until now, the brain injury is still a public health

problem that causes a very serious long-term disability

and death especially in children and young adults. The

incidence and degree of severe brain injuries increase

along with technological developments and the

increasing mobility of people who are not accompanied

by improvement of discipline and obedience on the

highwiy or in the activit-v (Arifin 2002, Partoatmodjo

2007, Sarajuuri et al. 2005).

Data in Dr. Soetomo shows the average number of

patients with brain injuries is 2043 cases per year

(nutunf & Kasan 1999). Almost 100% of people with

severe brain injury and brain injury was 660/o, causing

permanent disability (Shepard & Talavera 2001).

Brain in-iury has been associated with known psychiatric

disorders, ranging from the disruption process of

thinking up with emotional disfurbances. Changes in

cognitive, behavioral, and several other psychiatric

symptoms was found after brain injury. Depression is

the most neuropsychiatric sequelae of brain injury cases,

as shown by outpatients and inpatients, estimated that

between 14-77% (Ashman & Gordon 2006,

Partoatmodjo 2007). In some studies, most cases of

depression are at moderate and severe brain injury, but

patients with mild brain injury also have a risk of

depression (Fann et al. 2000). At one month after the

brain injury, evaluated with Hamilton Depression

Rating Scale (HDRS) obtained 26% of patients

experience depression (Simon & Olive 2007). Even

after 50 years post head injury, major depression

disorder prevalence of 11.2o/o in veterans with brain

injury compared to 8.5% without previous brain injury

with odds ratios of 1.63 and 95%Cl - !,gJ to 2,50,

While the lifetime prevalence of depression l8'5%o

compared to 13.4o/o without previous brain injury with

odds ratio 1.54 and 95% Cl: l.l7 to 2.04 (Holsinger

2002).

Physical disability, cognitive, emotional and behavior in

the long term are all factors that most often limit the

patientJ to get back into the environment and his work,

so they will have difficulry in interpersonal relationships

and difficult to live productive return (Partoatmodjo

2007, Sarajuuri et al. 2005)'
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Of all the events brain injury, in the 70-85% esiiiiiate is
a brain injury are (COS : Moderate Brain Injury). They
rarely require $eatment in hospital rehabilitation. Most
of these patients with brain injury are cognitive and
behavioral changes reported to show improvement in 3-
6 months, 10-15% complained s)'mptoms persist and
continuously, such as physical complaints including
headache, neck pain, vestibular symptoms, change in
taste and hearing, attention and memory difliculties,
anxiety, and sleep disturbances, thus affecting
interpersonal relationships and work (Partoatmodjo
2007).

Neurocognitive deficits that occur after brain injury
would be to show an improvement in the first six
months and a relative improvement will be slow and
almost not visible in six to 12 months after brain injury
(Partoatmodj o 2007).

Neurotransmitter that is often associated with
neuropsychiatric disorders is serotonin, noradrenaline,
dopamine and GABA. Among these neurotransmitters,
serotonergic dysfunctron is the neurotransmitter most
often associated with various mental disordcrs (Susanto
& Mawardi 1994). Serotonin is found in cell bodies in
the midbrain raphe nucleus that play a role in emotion
regulation and cognitive as well as the hippocampus and
limbic system and the frontal cortex (Zenab & Turhan
2005).

Ramesh and Raghupati found that in mice, found an
increase in serotonin levels in the cortex as a whole on
one side ofthe hemisphere is experiencing head i.rauma.
Serotogenik system alleged role in such traumatic
circumstances. Twenty-four hours after brain injury are,
leyels of serotonin in the blood will increase, while the
15-22 days and then serotonin levels would be
decreased (Ninel et al. 2000).

Serotonin is the neurotransmitter most often associated
with depression. There are changes in serotonin levels
that occur in patients with depression, which can be
measured in urine, blood or cerebrospinal fluid (CSS)
(Saddock & Alcott 2003).

Serotonin is a key to the process of neurogenesis.
Increased production of new neurons by serotonin
through 5-HTIA receptor activation. It,s very
meaningful for the individual brain injury because of
damage to neurons can theoretically occur regeneration
of new tissue in the hippocampus (Zafonte & Cullen
2002). Take place throughout the period ofneurogenesis
occurs in two places ie adult mammalian brain olfactory
bulb and girus dentatus. This situation is possible only
with the existence of neural stem cells (NSC) in the

adult brain is multipoten cells that can repair itseif, such
as nerve cells, astrocyte and oligodendrosit (Taupin &
FHGage 2002, Yudiarto 2007).

Therefore in this reseaich may provide importan! data
about the condition ofpatients after six months of brain
injury was €ver treated in Dr. Soetomo hospital. By
knowing the relationship between blood lcvels of
serotonin with depression and neurocognitive state in
patients 6 months after brain injury is, it is expected will
be able to prcvide a snapshot of the situation after six
months ofthe neurons ofthe brain injury was, so it will
be as earli' as possible in anticipation of the occurence
of depression and distu6ances in patients with posf
injury neurocognitive brain.

MATERIALS AND ]\{ETHODS

This study is an observational analytic study using cross
sectional study of patients who had suffered a brain
injury was six months ago and treated in hospital
Dr.Soetomo Surabaya. Before blood sampling, patients
in recommend fasting for + 6-8 hours. Blood samples
were taken between the hours of 9:00 to 10:00 pm with
a needle disposibel 5 cc and stored in sealeti bottles.
Then left 1t room temperature for 15 to 30 nrinutes.
After that is done in centrifuge (3000 rpm) for + l0
minutes, then taken serum. Serum obtained stored in a
temperature-2Ooc. Having collected all blood samples
as the number of samples is required (for a + 6 months),
there were 34 sar,rples, and in doing the examination of
blood serotonin levels using enzyme immunoassay
(EIA), type BA10-0900. Serotonin EIA kit provides the
material to determine quantitatively serotonin
derivatives in the serum. By using acylation reagents,
serotonin in derivatisasi quantitatively into N-
acylserotonin. Serotonin bound on solid phase using
microtiter plate. Antibodies that bind to the solid phase
serotonin is detected by peroxidase. The number of
antibodies that bind to the solid phase serotonin is
inversely proportional to the concentration of serotonin
sample. Serotonin concentration of serum samples can
be read directly from a standard curve that has been
available.

RESULTS

Number of patients with brain injury were ever treated
in the infirmary section of Dr neurosurgical sciences.
Soetomo according to a register ofpatients since July l,
2007 until December 2007 as many as 176 people. The
number of patients who succeeded in check and meet
the inclusion criteria and agreed to be included in the
study from January 2008 to June 2008 totaled 34 people.
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In this research, it appears that the average age of the

sample was 28.68 years with a standard deviation of

9.00 years. The largest age group is aged 18-25 years,

and as many as 19 people (:6%) followed by 34-41

years age group as many as nine people (2!%), and 42-

50 yeu. age group as many as four people, (12%) and

ug"-gtoup 2 people 26-33 years (6%). Based on gender,

in this study in getting 26 mer. (16%) and eight women

(24%).

Most of the educational level of the sample was

graduated from high school that is counted 15 people

(++X; foUowed by junior high education level is

counied 11 people (329to) and SD of 6 people (18%),

while graduite and diploma levels respectively as a

p"rsorl:%;. Most samples are unemployed or are not

working, as many as 19 people (55%). and partly

working as employees, entrepreneurs and individual

farmers as much as seven people (21%), 6 person

( l8%) and two women (6%).

HDRS is known as much as 17 people (50%)

experienced mild depression, l2 persons (35%) were

depressed and two women (6%) experienced severe

depression and depression are not as many as three

people (g%). Neurocognitive state by using the

Neurocognitive Test (NCT).

It appears that verbal fluency tests checked with the

Vetiat Fluency (VF) showed that as Inan\/ 2c 23 people

(68%) is in the scores that pertained less, eight people

iZl6j cateeorized as fairly and three women (99lo)

classified as very good On examination of the

immediate and delayed verbal memory with the Rey

Auditory Verbal Leaming-Immediate and Delayed Test

(RAVLi-I and RAVLT-D) shows that in RAVLT-I trial

i showed as many as 22 people (65%) are at levels of

less, 11 people ( 32%) categorized as fairly and one

p..ron (3%)ilassifred as very good. In the second trial

seems there may be increased, where 21 people (62%)

pertained to the. level enough, 12 people (35%o) or less

and one person (3%) is very good. In the third trial it

appears ittr, 19 people (56%) are at sufftcient levels,

eigtrt peopte (2i%) pertained less, six people (18%)

categorized as good aud I person (3%) classified as

very good. On examination of delayed verbal memory

witir neW-D showed 22 people (65%) classified as

adequate, eight people (23%) perlained less and four

people (l2o/o) are at a good level.

The accuracy and speed of information processing or

reaction time with Inspection Time Task (ITT) showed

2l people (62%) classified as adequate, 10 people

(297") classifred as missing, three people (9%) is fair'

Working memory with the Continuous Performance

Task-identical pairs (CPT-IP) shows that 23 peopie

(68%) classified as adequate, eight people (23%)

pertained less, two people (6%) classified as very good

and I person (3%) is fair. And the ability to interpret

visual inforrnation with the Continuous Performance

Task-Degraded Stimuli (CPT-DS) show that 27 people

(79%) aie in class enough, four people (1.2%) or less,

two people (6%) good an,1 1 person (3 %) is 
-very 

good'

Normal 
-serotonin 

levels for women is 80-450 ng / ml

and boys 40-400 ng i mi' Using SPSS, data showed that

of 26 men, au"tage levels of serotonin were 239 ng I ml

with a standard deviation of 125 ng / ml, whiie the eight

worren gained an average rating of serotonin levels 218

ng / ml with standard deviation of 95 ng / ml'

From the research it appears that the levels of serotonin

research sample were mostly within normal limits, ie in

males were 2l people (81%) and in women as many as

seven people 1U.5V"1. While that is above the normal of

each three people (11%) in men and women do not exist'

Serotonin levels in the samples under study as many as

two normal people (8%) men and one women (12'5%)

women.

IJepresslon

No Depression Low
Depression

Moderate

Depression

Severe

Depression Total
Blood Serotonin

o//o%o/
/oN%o//o

8.8

82.4

8.8

1503
15028
003
2 100 34

2

l0
0

t2

0

l5
2

t1

0

66.7

33.3

100

0

88.8

I 1.8

100

16.7

83.3

0

100

0

2

I

J

Under Normal

Normal limit
Above Average

Total
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In table I showed that out of 28 people with normal
serotonin levels, 15 men (88.89/0) experienced mild
depression, l0 persons (83.3%) were depressed, two
men (66.7%) .vere not depressed, and one person
(50 %) experienced severe depression. Of the three
people with serotonin levels are below normal, two men
(1 1.8%) were depressed and one person (50%)
experienced severe depression. While the three men
with a serotonin levels are above normal, two men
(11.8%) experienced mild depression and onc people
(33.3%) did not experience depression.
Results of analysis using Spearman correlation test
showed a significant correlation between bloorl
serotonin levels rvith state of depression with p = 0.00
(p <0.05), and the strength oi conelation (rs) is -0615,
which means the lower the blood levels of serotonin the
degree of depression was more severe.

Table 2 Relationship of Blood Serotonin Levels with

Neurocognitive Serotonin Levels

From Table 3 seen that the state of depression have a
significant correlation (p <0.05) on the Verbal Fluency

9t: -o 501. p : 0.03). RAVLT-I. I (rs = -0.612. p:
0.000). RAWT-L 2 (rs =- u.779.p:0.00u). RAVLT_r.
3 (rs:- 0.717.p:0.000) RAVLT-D (rs:- 0.s52. p:
0.001) and ITT (rs =-- 0.674; p: 0.000). The more
seyere state of depressicn. the more bad Verbal Fluency.
RAVL-I. l. R^^VLT-I. 2. RAVLT-I. 3. RAVLT-D. and
ITT.

While at CPTIP and CPTDS not correlate significantly
with depression (p> 0.05). State of depression did not
affect the results of the examination and CPTDS CpTIp.

DISCUSSION

At this study investigates the relationship of blood
serotonin levels with state of depression and
neurocognitive staie in six months after moderate brain
injury.

The result showed that patients with hrain injuries were
mostly happens to the 18-25 years age group. This is
due to the high mobility of this age group than in other
age groups. Discipline or level of compliance on the
highway which is also a factor tess high levels of brain
injury was at that age. As in previous studies mentioned
that the peak incidence of brain injury due to trauma
occurs between the ages of l5 to 24 years. with males 2_
3 times more ihan women (Arifin 2002).

In this study also obtained data that patients who
suffered a brain injury is largely male-sex. The
incidence of brain injury in males more than females.
This is likely due to the mobility of men higher than
women in daily activity.

In measuring the degree of depression in the research
sample found that the average value of HDRS is 16.06
with stantiard deviation 5.421. With a minimum of six
and a maximum value of 27. Most of the research
sample. the amount that is coulted 17 people (50%)
experienced mild depression. 12 persons (35%) were
depressed and two women (6%) experienced severe
depression and depression are not as many as three
people (9%). This shows that within six months of brain
injury are still many who suffered mild and moderate
depression.

Depression is the most psychiatric symptoms that occur
related to brain injury. it is estimated between 14-77%
(Ashman and Gordon. 2006. partoatmodjo. 2007). Even
after 50 years after brain injury. depression lifetime
prevalence of 18.5% compared to 13.4% without

RAVLT.I.I
RAVLT-I.2
RAVLT-I.3
RAVLT-D

CPT-IP

CPT-DS

0.001

0.000

0.000

0.002

0.083

0.071

0.242

0.527

0.584

0.597

0.s23
ITT 0.301

0.313

0.206

From lable 2 serotonin levels have shown that the
correlation was significant (p <0.05) on the Verbal
Fluency (rs:0414. p:0.015). RAVLT-I. I (rs :0.527.
p = 0.001). RAVLT-I. 2 (rs : 0.584. p : 0.000).
RAVLT-I. 3 (rs = 0.597. p: 0.000) and RAVLT-D (rs: 0.523. p = 0.002). The higher blood serotonin levels
then the Verbal Fluency. RAVLT-I. l. RAVLT-I. 2.
RAVLT-L 3 and RAVLT-D. the better.
While at ITT. CPTIP and Cp1'DS not correlate
significantly with levels of serotonin with p values>
0.05. tslood serotonin levels does not affect the state of
ITT. CPTIP. and CPTDS.

Table 3 State Relations Based on the Neurocognitive

9late of Depr.ession with Spearman Correlation Test
Neurocognitive Depression

= r ,=, fS D

Verballluency -0.501 0.03
RAVLT-I.I _0.612 0.000
RAVLT-I.2 -0.779 0.000
RAVLT-r.3 _0.717 0.000
RAWT-D _0.552 0.001

ITT _0.674 0.000
CPT-IP _0.388 0.23
cPT-ps _0.206 0.242
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previor-ls brain injury with odds ratio 1.54 arrd95o/o Cl:
l.l7 to 2.04 (Holsinger2002).

Causes of depresston until recentlv not clearly known.

The factors that play a role in the occurrence of

depression. is a genetic factor' biogenic amin. and life

evints are stressors (Life Event Stress)' Therefore in

this study tried to deternrine how big the role of biologic

araen. mainly affecting the occurrence of serotonin in

depression. In this study. the average sample rarely or

only occasionally eat food that contains tryptophan. and

within one week prior to sampling at the recommend

patients not to eat many foods that contain tryptophan.

so that less dietary factors play a role in affecting

serotonin levels patients Genetic factors. which are

known from the existence of a family history of mood

disorder. depression not included in this study. so that

genetic factors may influence the occulrence of

depression could be the HollY.

In this study. Holmes and Rahe score taken if less than

150. so it can get some samples are more homogeneous.

thus the existence of psychosocial stressors that may

affect the occulrence ofdepression can be reduced.

Regarding relations with the state of blood serotonin

levels of depression showed signiflrcant correlations (p

<0.05) with the power korelasii (rs) -0.615. This shows

that the lower the blood levels of serotonin. the more

severe depression experienced by patients who six

months aso suffered a brain inlury is.

Serotonin is a monoamine neurotransmitter synthesized

in serotonergic neurons in the central nervous system.

Outside the brain. serotonin contained in platelets. mast

cells. cells of the digestive tract enterokromafin. glia

cells. niacrophages. smooth muscle cells of the uterus.

Blood platelets can retrieve. store and release 5-HT by

the same mechanism with the central nervous 5-HT

(Rang et al. 2003).

Decrease in serotonin levels alleged role in the

occurrence of depression. From the results of research

using brain imaging showed reduction in the number

pascasinap 5 HTIA receptors and 5 HT2A. There is also

a decrease in 5-HIAA (Hidroxyindolacetic. acid). the

metabolism of serotonin. in cerebrospinal fluid. This

suggests that the presence of serotonin in depression

disorder (Amir 2005).

In table l. data showed that of 28 people with normal

serotonin levels. there ate 15 people (88.8%)

experienced mild depression. 10 persons (83.3%) were

depressed. This suggests that in addition to serotonin'

there are still other factors that play a role in the

occurrence ofciepression. such as an imbalance ofother

neurotransmitters. neuroendocrine Ci:orders. changes in

neurophysiology and other psychosocial factors. such as

not getting a job. many of which have encountered

(55%) in this sample.

In an analysis of the relationship of blood serotonin

levels with neurocogniti.ze circumstances. show tha'

serotonin levels hrve a srgnificant correlation in some

cognitive paraineters. namely verbal fluency are

examined with the parameters of Verbal Fluencv Test

OrFT) immediate and delaved verbal memory in check

by using the parameters Rey Auditory Verbal Learning

Test-Immediate and Delayed (RAVLT-I and RAVLT-

D). Serotonin levels have no significant correiation of

the accuracy and speed ot infomration processing or

reaction time using the parameters of Inspecticn Time

Task (ITT). working memory and the ability to interpret

visual informatiou assessed by the Continuous

Performance Task test-identical pairs (CPT-IP) and the

Contintrous Performance -Degraded Stimuli Task (CPT-

DS).

Serotonin (5-Hydroxytryptamine / 5-HT) associated

with the short term signaling in neurons via modulation

of cAMP and Ca levels in neurons. Estimated 5-HT to

work to increase levels of BDNF (Brain derived

neurotrophic factor). which is one that works

endogenous neuromodulator signaling. set the long term

survival and differentiation of specific neurons during

development and maintain the viability of neuronal cells

and neuroplasticity. BDNF is also required to

serotonergic axon sprouting after ischemic (Yudiarto

2007).

BDNF also behave as a neurotransmitter that modulates

like Long Term Potentiation (LTP) as a response of

hippocampal synaptic plasticity essential for learning

and memory processes (Yudiarto 2007).

The results of this study show that serotonin levels have

no significant correlation of the accuracy and speed of

information processing or reaction time' working

memory and the ability to interpret visual information'

Tiris can be caused due cognitive deficits is an

accumulation effect of focal or diffuse brain injury'

Cognitive sequelae depending on various factors' such

as the degiee of diffuse axonal injury' loss of

consciousness and duration of post-traumatic amnesia'

the dysfunction of brain stem injury time' location and

size of the focal hemisphere injury (Rao & Lyketsos

2002).

In this research did not analyze the existence or non-

surgical operation and the types and lesinya' which is

unoJh.. fictor that may affect the monoamine path

damage. Focal and diffuse injury is a major cause of
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neurological disorders. In diffuse brain injury occurs
widespread brain dysfunction. This is caused by many
factors. including blood-brain barrier damage (SDOi.
impaired cerebral blood flow (CBF). metabolic
disorders and brain cell ion homeostasis. hormonal
disorders. spending neurotransmiiters and Reactive
Oxygeu Species (ROS). infection and acidosis ( Arifin
2002). Surgery causing brain ischemia. In brain
ischemia there is a series of pathologic events that will
cause damage that can occur SDO functions and edema
can occur due to damage the integrity of transformation
hemorhagik SDO and the basal lamina and activation of
plasminogen-plasmin system by endogenous
plasminogen activator (EPA). Plasminogen activator
plays a role in central neuronal actrvation in response to
stimulation of corticotropin releasing factor (CRF)
through CM-RI recepror signaling is important in
behavioral responses. autonomic and honnonal. Also
play a role in neuroplasticitv. learning processes and
processes for certain anxiety that the process is not yet
known (Fenny 2006).

Language disorders caused by post traumatic head
injury in frontal. and temporal areas. The high
percentage of individuals witn head trauma on the
frontal lobe or frontal systems. are generally high level
of disruption or 

. disturbance of thinking executive
functions. whereis memory in 

"onrr""ti.rg 
with

Temporo-hippocampal region. and attention to the
subcortical frontoparietal system (Ashman & Gordon
2006). This is consistent with observations in this study.
that approximately 45oh research sample who had focal
brain injury in frontal and temporal regioirs showed less
(< 25th percentile) on the examination of verbal fluency
with the parameters of Verbal Fluency Test (VFT).
verbal memory immediate and delayed in check by
using the parameters Rey Auditory Verbal Learning
Test-Immediate and Delayed (RAVLT-I and RAVLT-
D).

Depression can cause neurocognitive deficits. Impaired
attention and concentration. and decreased ability to
think. including short-term memory and learning
process is a symptom of depression associated with
impaired neurocognitive function. In its analysis on the
relationship of depression with neurocognitive
conditions. shows that depression has a significant
correlation in some cognitive parameters. namely verbal
fluency are examined with the parameters of Verbal
Fluency Test (VFT). the process of learning in the form
of immediate and delayed verbal memory in check by
using the parameters Rey Auditory Verbal Learning
Test-lmmediarc and Delayed (RAVLT-I and RAVLT-
D). and the accnracy and speed of information
processing or reaction time using the parameters of
Inspection Time Task (ITT). But the state of depression

have no significant correlation to the ability to maintain
attention and concentration. working memory and the
ability to interpret visual information assessed by the
Continuous Performance Task test-identical pairs ('CpT_
IP) and the Continuous Performance Task-Degraded
Stimuli (CPT-DS). This could be due to the greatest
number of the study sample amounted to 50%. rrriid
depression. which was followed by depression. which is
35%. so the disturbance ability to maintain attention and
concentration is not too prominent.

CONCLUSION

Patients who suffered brain injuries are a natural hy

lany in the l8-25 year age group. there were 19 people
(56%o) with male gender that is counted 2O peopte
(76%). This incident indicates a higher risk faitor in
thele age groups for brain injury than any other group.
This is because the high mobility and the level of
discipline or obedience on the highway is lacking in
these age groups.

There is significant correlation between blood serotonin
levels in patients with depression the situation six
months after brain injury fu : 0.00).

There is significant correlation between blood serotonin
levels with some neurocognitive parameters in patients
six months after brain injury. namely verbal fluenc1, are
examined with the Verbal Fluency Test parameters /
VFT (p :0.015). immediate verbal memory is checked
by using the pararrreters Rey Auditory Verbal I.earning
Test-Immediate (RAVLT-I.1.2 and 3 respectively p =
0.001. 0.000. and 0.000) and delayed verbal memory in
check by using the Rey Auditory Verbal Learning Test
Delayed / RAVLT-D (p :0 . 0020).

Serotonin concentration has no significant relationships
with several other neurocognitive parameters. ,ru-"ly
the accuracy and speed of information processing or
reaction time. working memory and the ability to
interpret visual information. each of which is checked
by using the parameters of Inspection Time Task (ITT.
p : 0.083 ). Continuous Performance Task-identical
pairs (CPT-IP. p:0.071) and the Continuous
Performance Task-Degraded Stimuli (CpT-DS. p =
0.242).
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ABSTRACT

Pregnancy in heart disease is at high riskfor cardiac events. Heart failure (NYHA IIIJI,), ejectionfraction (EF)<40%.
qtanocis and left ventricle obstruction (MVA< 2 cm2 or AVA <1,5 cm2) are poro*ei"ri that siill use in piedicting
cardic evettts in pregnancy. But in clinical experience, pregnancy with MVA i.S-Z cmZ still can have the'pr"gnon*
without cardiac events. These parameters haven't included congenital heart disease (CHD) and hypertinsiin with
preserved EF and cyanosis hadn't still occured hqs the potency the occurance of cardiac events. To date, no exact
parameters associate with severity of CHD are high riskfor occurance cardiac evints in pregnancy. The objective was
to prove MVA <1.5cm2, CHD with PASP 60 > mmHg, and chronic hypertension with teft rritri"li hypertriphy as risk
of occurance for cardiac events in pregnancy. Ninety two pregnant women with mitralitenosis, MVi < l.icm2, CHD
with PASP >60 mmHg and chronic hypertension with left veiricle hypertrophy based on registry from 2002 to 2007,
restropectively through medical record and classified into groups baied oi i""urrrr" of irdiai events. Ninety two
pregnant worlen in 5.5 year period fulJilled inclusion criterias. 46.75% had cardiac ivents. There are signiJicdnt
association between MVA <l.5cm2 (CI 1.61-78.56, p:0.01), cHD with pASp > 60 mmHg (cI I.g7-19.01, p:d.oi1 ana
chronic hypertension with lqft vcntricle hypertrophy (CI l.l6-52.35, p=0.001) with the olrr)orrnr" of cardiic events. In
conclusion, pregnancy with severe MS, CHD with pulmonary hyperiension moderate-severe and chronic hypertension
with left..'entricle hypertrophy are ut risk of cardiac events along-the pregnancy.

Keywords: pregnancy, heart disiase, cardiac events

Correspondence: Suryono, Department of Cardiology and Vascular Medicine, Faculty of Medicine, Airlangga
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INTRODUCTION

Pregnancy is a physiological state experienced by
women of childbearing age. This situation is unique and
when combined with heart disease and still wants her
pregnancy progresses, this was due to structural
abncrmalities of the heart will increase the risk of
morbidity and mortality both in the mother or the fetus
as a result of hemodynamic changes during kchamilan.l
Improved hemodynamics during pregnancy and
childbirth provides its own burden on the heart, so will
aggravate and ignite a variety of complications,
especially if there was previous heart disease.

Pregnancy with heart disease include l% of all
pregnancies with varying patterns of each country. In
developed countries congenital heart disease (CHD) was
ranked first, while in developing countries largely due
to rheumatic heart disease. inlls*"d by hypertensive
heart disease due to hyperiension is not terkontrol2
Rheumatic heart disease is still a problem in developing
countries with the death rate per 400 000. Most of these

diseases on the mitral valve in mitral stenosis (MS)
and/or insufficiency, with a prevalence of 25%-40oh pet
year.3 contrast with rheumatic heart disease in America
is relatively stable insident CHD ie 8 of 1000 live births
whereas in Indonesia, according Ganesja et al found
nine live births from 1000 or 40 000 infants pertahun.4,
5 With the advances in therapy diagostik and 85yo -90%o

of infants with CHD can live into adulthood with an
increased insident 50% pertahun.6 Another problem
facing the world is the health of hypertension (HT),
these diseases include 40% of all cases of
cardiovascular disease with the incidence increasing
from year to tahun.T

Physiological pregnancies without cardiac abnormalities
have a risk of maternal mortality is less than l%o, with
the accompanying heart disease mortality increased an
average of up to 4% .8 DS Research Bambang and his
friends at Dr Soetomo got a case of pregnancy with
heart disease from year to-year increase. In the years
1972-1973 showed 0.3o/", in 1978-1982 amounted to
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0.5%, while in the year 1990 to 1993 reached 0'65%

with a mortality rate in 1990 amounted to 4'88% '9

Patients with mitral stenosis will occur so that the left

heart obstruction transmitral flow is intemtpted, the

CHD is generally an increase in volume and pressure in

the right heart, whereas a marked h;pertensive patients

with chronic left ventricular hypertrophy (Hvki) will be

followed by diastolic dysfunction as a result the patient

has no toierance with increasing preload' Increased

heart rate (heart rate) and plasma volume and decrease

resistance perifir during pregnancy and chilCbirth will

burden the heart so that the risk of incidence of carCiac

complications (cardiac events) in patients with heart

disease at the toP.

Research conducted Siu et al found significant

differences in the occurrence of cardiac events in

women with heart disease compared with normal

pregnant women. Cardiac events are dimaksut include:

suaden death due to cardiac (cardiac deaths), pulinonary

edema, stroke, threalening anhythmias and decreased

functional status > 2 classes according to Barker et al

NYHAI0 set some parameters as a risk factor for

cardiac events, risk factors are: the existence lesions on

the heart before the pregnancy, history of the patient

clinical condition, heart failure (NYHA class III-IV) or

cyanosis, decreased left ventricular function (ejection

fiaction (EF) <40%), left heart obstruction (Mitral valve

area (MVA) <2 cm2,aortic valve area (AVA) <1'5 cm2

', lcfi ventricular outflow trac peak gradicnt> 30

mmHg).ll

Research Bark-er et nl have not entered another heart

disease risk factors occurred despite the theoretical

potential for cardiac events with increasing preload,

iuch as chronic hypertension accompanied by Hvk'

Besides, the research was too far away to determine

parameters of cyanosis as a risk factor that has not yet

bHD 
"yunotis 

with an EF which is still good potential

also occurs in cardiac events when triggered by

increased preload during pregnancy' Determinaiion of

MVA <2 cm2 will increase sensitivity and lower

specificity of these parameters therefore included

patients with mild MS as a risk factor' Yet clinical

Lxperience in patients with mild MS (MVA l'5 to 2

cm2) rarely cause complaints, thus no intervention' The

ptobl., ii whether there are other parameters that can

i,e used as a risk factor of CHD occurs long before

cyanosis, such as the estimated value of Pulmonary

artery systolic pressure (PASP). Then is it true can still

be mlia MS mentolilir pregnancy and chronic

hypertension with Hvki really a lot we encounter in

"u".yduy 
practice may be triggering cardiac events in

pregnant women.

On the basis of the above it is important to do research

on the relationship between heart di"ease in pregnant

women v6 risk of cardiac events are the results

expected to be used as a parameter of risk factors in

everyday practice in an effort to improve services and

redute maternal monality rate from heart disease' Heart

disease in pregnant women in this study includeci

patients witt i'vtS, chronic hypeiension with.Hvki and

i'JB asianosis (ASD, VSD' PDA). The cardiac events

were observed according to the results of Siu's research'

I\{ATERIALS AI\D METHODS

This shrdy uses an observational analytic design ofcross

sectional. This research r','as conducted in a rnatemity

room and Dr Cardiovascular Room. Soetomo' Ninety

two pregnant women with mitral stenosis, MVA <

l.5cm2,-CHD with PASP >60 mmHg and chronic

hypertension with left venricle hypertrophy based on

,"gl.try from 2002 to 2007, restropectively through

-iaitut record and classified into groups based on

occurance of cardiac events'

Data were analyzed by ciescriptive anci inftrential

statistics presented in the form of pictures, graphs anci

tables with percentage and ratio scale using computer

program SPSS I 1.5

RESULTS

During the period of five and a half year there were I l6

pregnint *o-"n with heart disease who were treated at

dt So"torno and who meet the criteria for inclusion as

many as 92 patients. Of the 92 patients who suffered

cardiac events as many as 43 people or 46'74oh' Group

who did not experience cardiac events by 49 persons or

53.26%.

Found an average maternal age 3l years with a range of

16-42 years. Average befween 35 weeks gestational age

,ung" i8-40 weeks-, 93% EF samples above 50% and

94% 02 saturation above 90% sample' Based on no

statistically significant differences in all maternal age-

related sample characteristics, gestational age, parity'

and EF with oxygen sarurasi keseluruan P value Z 0'05'

Thus the possibility of the five factors above affects the

o""urr"nC. of cardiac events on the study was not

statistically signifi cant.

Cardiac events are most commonly found in pregnant

women with cardiac disease is heart failure(NYHA

class decreased ) 2) followed by pulmonary edema'
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Table l. Type of cardiac events in pregnant women with
heart disease

Cardiac events Frequency Percentage

Heart failure

Gm{A rv)
Lung edema

Heart failure
+ arrythmia

Arrythmia

Cardiac deaths

CVA

8

4

58.14%

18.60%

9.30%

6.98%

4.6s%

2.33%

J

2

I

Total 100%

Arrhythmia most commonly found in people with MS in
the form of atrial fibrillation rapid ventricular response,
whereas cardiac death sudent found on IPM PJB by
weight and Eisenmenger. The distribution of heart
disease based on risk factors shown in Figure l.

In this study, MS with MVA> 1.5 cm2, CHD with an
estimated PASP <60 mr, Hg and hypertension without
Hvki included in the group without risk factors.

Distribution'of cardiac disease in pregnant women who
experience cardiac events is shown in Figure 2.

Variabel

MVA > 1.5

MVA < 1.5 cm2

Figure 1. Dishibution based on risk factors for heart
disease

Figure 2. Pie chart of distribution of heart disease by
cardiac events

Picture of pregnant women based on thrce types
underlying heart disease groups listed in Table

25

43

of
2.

Table 2. Distribution of pregnant woureu based on th"

. . Cardisc events 
%f+) /-)

2

l5
2.r7%

1630%
6.52%

4.34%
29.35%

CHD: PASP < 60 mmHg 4.34%

9.78%

s.43%

1.08%
20.65%PASP > 60

Hvki o

5

I

N
5

4

9

0

l3
0%

14.13%

30.43%

5.43%
50.00%Hvki (+

46.74% 53.26% 100%

Mitral stenosis

On the analysis using Chi-square test, showed a

significant correlation between MVA S 1.5 cm 2 with
incidence Cardiac events in pregnant women (p S 0.05)
with continuity correction 4.90 and p : 0.02 level of
significance. Cardiac events occurred most frequently
were NYHA class IV heart failure accompanied by
pulmonary edema and arrhythmias (AF).

CHD with IPM

On the analysis using Chi-square test, showed a

significant correlation between CHD with an estimated
PASP > 60 mmHg with timbunya Cardiac events in
pregnant women (p S 0.05) with continuity correction
2.68 and p = 0.05 level of significance. There were two
patients from group with risk factor (estimated PASp 2
60 mmHg) who experienced sudden cardiac death.

Cardiac events that often occur are NYHA class IV
heart failure and arrhythmias.

Hypertension with Hvki

On the analysis using Chi-square test, showed a

significant correlation between hypertension with Hvki
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against trmbunya Cardiac events in pregnani women (p

iO.OSt with a continuity correction of 24.73 and p :
0.00 levet of significance. There were no patients from

the group without nsk factors (hypertension without

Hvkr) whc experienced Cardiac events. Cardiac events

are most often happens is that heart failure NYHA class

IV and only one patient who experienced CVA and

anhlthinias.

Analysis of the next phase of the three variables

together by using binary logistic regression test

didapakkan significant correlation between MVA < l'5

"m 
i, CHD with an estimated PASP > 60 mmHg and

hypertension in pregnancy with timbunya Hvki cardiac

events (Nagelkerke R square 0628 ).

Thc statistical results obtained that the risk of cardiac

events timbunya likely the biggest in the CHD group

PASP > 60 mmHg which is 27 times larger than the

CHD PASP <60 mmHg (p : 0.013) followed by MS

MVA < 1.5 cm 2 ior ll'25 times larger than the MS

MVA> 1.5 cm2 (p : u.015), while in the hypcrtensi'"e

group with the possibility of cardiac events Hvki 7'8

tlmei greater when compared with hypertension without

Hvki.

DISCUSSION

Basic characteristics ofeach related group maternal age,

gestatrnnal age, parity, ejection fraction and oxygen

iaturation in balance. There is no tendency of a

confounding variable effect on one group' so hopefully

the two groups are homogeneous. Homogeneity of the

sample in this study need to be analyzed considering the

p."uiout research stated above five factors can be as

tonfounding variables on the incidence of cardiac

events.

Incidence cardiac events occurred in all three groups

during the third trimester and most often occurs during

and after delivery. This can dingerti therefore significant

hemociynamic changes occurred over weeks to 20 altd

did not change significantly until the third trimester.

Hemodynamic changes occur before and again after

delivery.

Association between MS with the occurrence of

cardiac events

Showed a significant correlation (p : 0.02) between MS

MVA < 1.5 cm 2 with the occurrencc of cardiac events

with a ratio of 3.16 prevalent. Caitiiac events are

common in this group were NYHA class IV heart

failure, followed by pulmonary edema and AF. This is

understandable because MS with MVA S 1.5 cm2

transmitral obstruction that occurs in LA and the

v:scular pressure increases lung. Increased LA pressure

is very sensitive to the increase in heart rate, thus

triggering the emergence of arrhyhmia (N) .9,27

Increased venous return during pregnancy, prior to and

after delivery due to backflow from choriodecidual

cavity into the circulatory system due tc uterine

contracticns lead to heart failure and pulmonary edema.

Irrcreased heart rate and sympathetic sensitiviry in

pregnant women will shorten the charging time

ventricles so penurunankan stroke volume resulting in

decreased cardiac outprrt. If things are not addressed

will cause hypotension and even cardiogenic shock' The

heart rate is quite safe in these patients ranged from 60-

80 kali./menit.9, 27 Maintaining sinus rhythm in
pregnant women with MS is important because LA

contraction in late diastole help reduce pressure LA'

When a patient falls on AF LA pressure becomes higher

and more susceptible to changes in hemodynamic pada

kehamilan.2T

Research Siu and Khairy said: MS MVA <2 cni2

timbunya risk factor for cardiac events in a pregnant

woman and five times greater than normal people

(MVA> 2 cm2).In this research through statistical test

phase two with Binary logistic regression with a limit of

MVA < 1.5 cm 2 is obtained: MS MVA < 1.5 cm 2

1 1.25 times greater risk of cardiac events compared

with mild MS (MVA> 1, 5 cm2). This difference is dtte

to Siu wore the MVA is greater than 2 cm2 and the

comparisor, is a normal person. Means that women with

mitd trrts should be performed before undergoing

pregnancy interventions to prevent cardiac events'

Whereas the American Heart Association (AHA)

recommends that interventions conducted in moderate

or severe MS (MVA S 1.5 cm 2) with another

symptom2T also in Indonesia, especially in Surabaya

rarely never even make interventions at the MS MVA>

1.5 cm2. However, research Siu at least increase our

vigilance when dealing with MS patients (regardless of

size MVA) with pregnancY.

Association between CHD with occurrence of

cardiac events

Showed a significant correlation (p:0.05) between the

CHD with an estimated PASP Z 60 mmHg with the

occurrence of cardiac events with a ratio of 2'02

prevalent.

Cardiac events arising in the form of sudden death

experienced by two patients (severe ASD and VSD

Esienmenger IPM), arrhythmia and heart failure'

Increased pressure and / or volume in the RA / RV

result of increased pulmonary vascular resistance can
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not be mentolirir hemodynamic changes during
pregnancy. There are two important changes that trigger
timbunya Cardiac events in pregnant women. First, the
increase in plasma volume during pregnancy, prior to
and post labor will increase venous return result in the
RA antl RV strain will increase and trigger the

emergence of arrhythmia. Addition of venous return
also trigger right heart failure due to high pressure in the
pulmonary artery caused by the CHD. Second, systemic
resistance decreased during pregnancy, coupled with
increased venous retum resulting fiom changes in the
direction of shunt into the right to the left so that the
sufferer becomes cyanosis. Postpartum hemorrhage will
reduce afterload, flow from right to left shunt increased
patient weight will occur cyanosis, hypotension and

even cardiogenic shock. When the CHD is accompanied

stenosis in tetralogy of Fallot eg, increased heart rate
and the sympathetic sensitivity during pregnancy that
causes CHDsm of the infundibulum to the pulmonary
blood flow decreases drastically as a result patients have
been hipoxic spell 12,17,28

Changes in stroke risk shunt direction, encepalitis and
brain abscess due to several reasons: First, most do not
experience venous blood filtering effects in the lung, so

that the germs in other places are easily reached the
brain. Secondly, compression of the inferior vena cava
due to enlargement of the uterus resulted in venous flow
becomes stagnant, this condition mikrotrombus spur
formation. The change mikrotrombus shunt was easily
reach the brain. Third, after the placenta occurs
regardless of compression of the uterus and occur
behind the heavy flow of choriodecidual into the
vascular cavity, the amniotic compartment that escapes
can easily reach the brain. Here a little different with the
CHD which have undergone previous cyanosis,
prolonged cyanosis hiperviskositas effect plays an
important role on the incidence of complications
diatas5, 12,17,29

In patients with PHT had even Eseinmenger
hemodynamic changes during pregnancy would
aggravate flow to left cardiac shunt. In this condition the
patient fell into severe cyanosis with all its
consequences. The problem is how much the degree of
PHT that could not be mentolirir hemodynamic changes

during pregnancy in the CHD asianotik. In this study,
the results of the CHD with an estimated pASp > 60
mmHg strongly associated with risk of cardiac events in
pregnant women when compared to the estimated pASp
<60 mmHg.

Association between HT with the occurrence of
cardiac events

Showed a significant correlation (p : 0.00) bciween

hypertension with Hvki in pregnant women with the
occurrsnce of cardiac events with a ratio of infinity
prevalent. In the first phase of analysis with chi-square
ratio obtained by the infinite prevalent because the
research sample was not obtained in tiie group of
hypertensive cardiac events without Hvki so the
calculation, the denomirrator is zero. Rut at the Binary
logistic regression analysis showed a significant
relationship.

The most frequent cardiac events occurred in this group
were NYHA class IV heart fail,_rre this can be
understood because of hypertcnsion with Hvki diastole
dysfunction has occurred thus increasing venous return,
heart rate and catecholamines in pregnancy can lead to
heart failure.2T

In the early stages of hypertension, left ventricular
structure and function normally even though there has
been diastole dysfunction. Mentioned that more than
40o/o penderta heart thilure have an EF> 50%, this
suggests that changes in the functions of diastole is an
early hemodynamic changes in patients with
hypertension .21.30

There are three stages of hypertrophy on the incidence
of hypertension. The first phase, the increase in cardiac
work per unit of weight through physiological
hiperfungsi. The second phase, Hvki without or with
ECG abnormalities (ST segment changes). The thirci
stage, cellular fatigue that leads to heart failure. In Hvki
can occur several conditions: the increase ofconnective
tissue, contractile cell <ieath and growth kardiomiosit.
This situation will cause an increase in left ventricular
filling that is reflected in the increase of LVEDp and
LA dilatation.2l.30

Hypertension with no change in the ECG has Hvki
performance systole and diastole function is similar to
group Hvki hypertension accompanied with the ECG
changes. However, one study reported that the function
of myocardial contractility has appeared in the group of
hypertension with Hvki without ECG changes. This
proves that Hvki in hyperterrsion has occurred systole
dysfunction in myocardial cells, although the level of
global systole function was still normal. The underlying
abnormality is why hypertension is not able mentolirir
Hvki hemodynamic changes during pregnancy and
persalinan.30

Increasing plasma volume during pregnancy or
excessive increase in venous return before and after
delivery due to backflow from the cavity into the
circulatory system choriodecidual result of uterine
contractions cause dilatation of the RV cavity and place
the emphasis toward the LV septum. Emphasis will
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reduce third area that aggravate LV dysfunction diastole

has happened before. The emphasis of this RV and

septum pulahlah which facilitate the emergence of

ventricular arrhythmias in pregnant women which have

cccurred due to the conduction system remodeling

Hvki.30

Framingharn research proves Hvki hypertension with

l0-fold more often likely occur cardia compared with

cvents witirout Hvki hypertension. In this research

found that the result is lower ie 7.8 times larger than

without Hvki. The difference can be caused by the

sample in the Framingham study was the common

people, whereas in this study were specifically pregnant

women, which in pregnant women in addition to the

above hemodynamic changes also occurred resitensi

sistemik.2l, 30 researchers assume that this decrease in

systemic resistance causes a lower incidence of cardiac

events opportunities compared with the Framingham

study. A second difference, in the Framingham study

timbunya cardiac events is a natural process in line with

the progression Hvki, but in this study Cardiac events

occur earlier due to provocation hemodynamic changes

during pregnancy.

Altirough large meets the minimum limit of the sample,

but the sampie size' for each type of lesion was less

bulky. Disaming the data in this study uses secondary

data so penelita can not control each variable

CONCLUSIONS

It can be concluded that (l) there is a relation between

the mitral stenosis with MVA < 1.5 cm 2 in pregnant

women with the emergence of cardiac events; (2) there

is a relationship between the CHD to the estimated

PASP > 60 mmHg in pregnant women with the

emergence of cardiac events; (3) there is a relationship

between hypertension with Hvki in pregnant women

with incidence cardiac events; (4) cardiac events

incidence in pregnant women with heart disease is

determined more by increasing plasma volume, heart

rate and decreased resistance perifir that occur during

pregnancy.

We suggested that this issue required a deeper

understanding about the influence of hemodynamic

changes in pregnant women with heart disease against

the risk of Cardiac events by further studies with larger

scale, and different research designs. Based on the

results of research that shows the relationship between

MVA values, cstimated PASP and the Hvki in pregnant

women with the occurrence of cardiac events, it is

expected those parameters can be used as guidelines to

Association benveen Heart Disease in Pregi:ancy with Cardiac Events (Suryono, Jatno Karyono)

predict the incidence of cardiac events when dealiug

with pregnant women with heart dissase.
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