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Generall Discussion 

Thee aim of the studies described in this thesis was to gain more insight into the 
pathophysiologyy of the borderline personality disorder (BPD) in relation to childhood 
abuse.. These studies were designed to delineate childhood abuse as a probable etiological 
factor.. Moreover, identification of meaningful and homogeneous BPD subgroups in the 
otherwisee rather heterogeneous BPD population was an important goal. In addition, the 
effectt of fluvoxamine on the neuroendocrine parameters and the symptoms of borderline 
patientss were studied. 
Patientss with a borderline personality disorder are heterogeneous in terms of symptomatology, 
etiology,, pathogenesis and type of comorbidity. Because of a high coincidence of sustained 
childhoodd abuse in the BPD population some authors regard BPD as a trauma-related 
disorderr or even a complex posttraumatic stress disorder (PTSD). Moreover, preclinical 
researchh has revealed that sustained stress during childhood could alter the function of the 
centrall  serotonergic system and the hypothalamus-pituitary-adrenal (HPA) axis. 
Impulsivenesss and aggressive behavior as well as affect dysregulations, all core symptoms 
off  BPD pathology, are often assumed to be associated with poor function of the central 
serotonergicc system. Functional alterations of the HPA-axis are also found in major 
depressivee disorder (MDD) and PTSD: disorders which are often diagnosed as comorbid 
conditionss in BPD patients and which have to be taken into account as probable confounders. 
Further,, drug treatment with a selective serotonin reuptake inhibitor is often recommended 
inn the treatment of the core symptoms of BPD pathology. 
Takingg into account, these confounding factors, the conceptual hypotheses underlying the 
workk described in this thesis are that sustained childhood abuse persistently alters the 
functionn of serotonergic neurotransmitter system and the HPA-axis in BPD patients and 
thatt SSRI treatment normalizes these alterations and improves the BPD pathology. 
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Thesee hypotheses were tested in two studies. In the first study, a neuroendocrine challenge 
testt of the serotonergic system was used with nv cholorophenylpiperazine (m-CPP) as the 
particularr probe. In the second study, the functioning of the HPA axis was tested using the 
combinedd dexamethasone/corticotropin releasing hormone (DEX/CRH) test before and 
afterr treatment with the SSRI fluvoxamine, whereas the neuroendocrine alteration 
associatedd with MDD and PTSD were taken into account as potential confounders. 

Findings s 
Inn chapter 2.1 we presented the findings regarding our investigation of the central 
serotonergicc system in BPD patients using a neuroendocrine challenge test with the 
serotonergicc agonist m-cholorophenylpiperazine (m-CPP) in 12 female BPD patients 
(77 with and 5 without a reported history of sustained childhood abuse) and 8 healthy 
controlss without a history of sustained childhood abuse. The Cortisol response to m-CPP 
wass blunted in all BPD patients irrespective of a trauma history, but not in the group of 
healthyy controls. However, only the chronically abused subgroup of BPD patients exhibited 
severee blunting of the prolactin response to m-CPP. The prolactin response to m-CPP 
showedd a strong correlation with the frequency and severity of childhood traumatization. 
Thee trauma related changes in the neuroendocrine responses were not significantly related 
too self-report measures of impulsive and aggressive behaviors in this sample of female 
borderlinee patients. A gender specific relation of the serotonergic function and impulsive-
nesss and aggression might contribute to the different findings compared to male subjects. 
Itt was concluded that the blunted prolactin response is independent of BPD pathology and 
moree likely to be a stable marker of early traumatization. 

Inn chapter 2.2 we studied the effect of fluvoxamine on the serotonergic disturbances in 
femalee BPD subjects. It was found that fluvoxamine treatment exerts no effect on prolactin 
andd Cortisol plasma baseline levels, and that the neuroendocrine hypo-responsiveness of the 
centrall  serotonergic system of BPD patients remains unchanged such as reflected by the 
persistencee of a blunted prolactin and Cortisol responses to m-CPP after 8 weeks of 
fluvoxaminee treatment. The irreversibility of the serotonergic hypo-responsiveness in these 
patientss is emphasised by the lack of change despite the three-fold increase of the post 
fluvoxaminee m-CPP peak plasma level. The rise of m-CPP plasma level is probably due 
too inhibitory effects of fluvoxamine on m-CPP metabolism. The combination of a strong 
associationn between the blunting of the prolactin response to m-CPP and the severity of 
childhoodd abuse and the resistance of the blunting to SSRI treatment, strongly suggests a 
stablee trauma related trait. 

Inn chapter 3.1 we investigated the function of the HPA axis of 39 BPD subjects with 
(n=24)) or without (n=15) a history of sustained childhood abuse and 11 healthy controls 
withoutt a history of childhood abuse, using the combined DEX/CRH challenge test. 
BPDD patients with sustained childhood abuse did not differ from patients without 
childhoodd abuse and healthy controls with respect to the basal afternoon ACTH and 
Cortisoll  plasma levels. Moreover, there was no significant difference between these groups 
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withh respect to the ACTH and Cortisol levels following dexamethasone suppression. 
However,, among BPD patients with a concurrent MDD, Cortisol escaped dexamethasone 
suppression.. In contrast. BPD patients with both concurrent MDD and PTSD showed 
maximall  suppression of Cortisol levels after dexamethasone. These findings suggest that 
comorbidd PTSD overrides the decreased efficacy of dexamethasone suppression associated 
withh MDD. 
Chronicallyy abused borderline patients showed significantly higher plasma ACTH and Cortisol 
responsess after the complete DEX/CRH challenge compared to the non-traumatized 
borderlinee patients and controls. This strongly enhanced ACTH and Cortisol response was 
clearlyy associated with childhood abuse and appeared to be independent of BPD pathology 
andd independent of a comorbid PTSD and/or MDD. Nevertheless, a comorbid PTSD was 
foundd to attenuate the ACTH response to DEX/CRH in abused as well as in non-abused 
BPDD patients. This preliminary finding suggests that the pathophysiological mechanisms in 
thee neuro-endocrinology of PTSD and the sequelae of sustained childhood abuse are not the 
same.. Whereas childhood abuse seems to be associated with an increased hypothalamic 
CRH// arginin vasopressin (AVP) drive and/or an increased pituitary CRH receptor 
sensitivity,, PTSD is associated with a strongly enhanced pituitary glucocorticoid receptor 
functionn resulting in an increased pituitary (negative feedback) inhibition with a decreased 
ACTHH release. The neuroendocrine effects of comorbid MDD are probably outnumbered 
byy the overlap with PTSD and its strong negative feedback inhibition of the pituitary 
ACTHH release. 

Inn chapter 3.2, a randomized double-blind placebo controlled trial is described with the 
SSRII  fluvoxamine in a sample of 38 female borderline subjects. The results indicate that 
SSRIsSSRIs can ameliorate rapid mood shifts. The effect on mood instability was independent of 
aa co-existing diagnosis of PTSD or depression. Moreover, this effect was obtained within 
thee first six weeks of treatment and seemed to persist during the entire follow-up period of 
188 weeks. In this sample of female borderline patient we did not find any evidence 
supportingg the assumption that SSREs are effective in the treatment of pathological 
impulsivityy and aggression in borderline patients. 

Inn chapter 3.3 we investigated the effects of 6 and 12 weeks fluvoxamine treatment on 
thee hyperresponsivity of the HPA axis. Fluvoxamine treatment was associated with a 
significantt reduction of the ACTH and Cortisol response to the combined DEX/CRH 
challenge.. BPD subjects with a history of sustained childhood abuse (n=17) exhibited a 
significantlyy larger decrease of the ACTH and Cortisol response to DEX/CRH compared 
too non-abused BPD subjects (n=13). The decreases of the responses in the latter group 
weree not statistically significant. With regard to the prediction of DEX/CRH responses, 
noo statistically significant interaction effects were observed between a history of sustained 
childhoodd abuse on the one hand and the presence of a comorbid diagnosis of PTSD or 
MDDD on the other hand. Additional analysis revealed that the decrease of the ACTH and 
Cortisoll  response was established in the first six weeks of fluvoxamine treatment. 
Thee marked decrease of the ACTH and Cortisol response to the DEX/CRH test after 
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fluvoxaminee treatment in the severely abused BPD subjects may reflect a reduction of the 
enhancedd CRH/AVP drive. 

Implicationss for the diagnosis BPD 
Inn two different and independent studies, we successfully isolated a distinct, homogeneous, 
andd large subgroup of the otherwise very heterogeneous population of patients with a BPD 
onn the basis of a probably important etiological risk factor, namely sustained childhood abuse 
andd the neuroendocrine alterations related to it. The fact that serotonergic and HPA axis 
dysfunctionss were related to childhood abuse and not to the diagnosis of BPD per se forces 
uss to reconsider the validity of the DSM-IV concept of borderline personality disorder. 
Ourr findings do not support the proposal to conceptualize BPD as a complex PTSD. 
However,, our findings do support a clear distinction of BPD with and without early 
childhoodd abuse. A trauma based conceptual subdivision of the BPD population would also 
recognizee the serious neuroendocrine alterations associated with sustained childhood abuse. 
Inn addition, we recommend a scrutinized trauma history as an integrated part of the 
diagnosticc assessment of patients with a diagnosis of BPD. The "Structured Trauma 
Interview""  developed by Dr. N. Draijer turned out to be an excellent researchinstrument to 
relatee neuro-endocrine alterations to childhood abuse. 

Implicationss for the treatment of BPD patients 
Whereass childhood abuse seems to cause a persistent increase of the responsiveness of 
thee HPA-axis in BPD patients, fluvoxamine turns out to reduce this effect as demonstrated 
byy an attenuated ACTH and Cortisol response following the combined DEX/CRH test. 
AA long-term increase of the CRH/AVP drive is assumed to be an important 
pathophysiologicall  hallmark in the dysregulation of the HPA axis underlying the 
pathogenesiss of depression (Holsboer 2001; Plotsky et al 1998; Raap et al 1999). Similarly, 
thee increased CRH/AVP drive in chronically abused BPD patients renders them susceptible 
forr stress and the development of stress related disorders such as depression. 
Fluvoxaminee and probably SSRI treatment in combination with stress management 
orientedd psychotherapy may be of value preventing MDD in these patients. However, there 
iss evidence from animal research and from studies among patients with anxiety disorders 
thatt chronic treatment with a SSRI does not alter the neuroendocrine stress response (Raap 
ett al 1999; Shlik et al 1997; Goddard et al 1993; Lopez et al 1998). Considering that this 
effectt has not been investigated in patients suffering from MDD, our hypothesis of a 
preventivee effect of fluvoxamine has to be verified by future studies investigating 
alterationss of the neuroendocrine stress response to a psychological stress test after SSRI 
treatment.. Because of the high suggestibility of BPD patients, and the resulting, high 
placeboo responses in randomized clinical trials, this might also create a new and probably 
usefull  research strategy in addition to the naturalistic assessment of symptoms in the 
evaluationn of SSRI efficacy in BPD patients. Alternatively, BPD patients suffering from 
earlyy trauma and hyperreactivity of the HPA axis might benefit from treatment directed to 
restoree the activity of the stress axis. Examples are the new research lines which 
investigatee the effect of CRH-receptor antagonists on anxiety disorder and depression and 



Neuroendocrinee Scars 
off  Childhood Abuse in BPD 

off  glucocorticoid antagonist on depression alone (Holsboer 2001; Heim et al 1997; 
Belanoffetal2001). . 

Pathophysiologicall discrepancies between the HPA axis and serotonergic findings 
Whereass the blunted prolactin response to m-CPP challenge is highly correlated with a 
historyy of severe childhood abuse, the Cortisol response appeared to be maximally blunted 
inn all BPD subjects irrespective of childhood abuse. Although m-CPP probably has 
serotoninn reuptake inhibiting properties (Baumann et al 1995), several studies have also 
shownn that m-CPP exerts neuroendocrine effects through postsynaptic serotonin receptors 
Thee prolactin response is thought to be primarily induced by a synergistic action mediated 
byy the hypothalamic 5-HTIA, 5-HT:A, 5-HT2C receptors. The ACTH and Cortisol response 
seemm to be primarily dependent on 5-HTzc receptor stimulation by m-CPP (Bagdy 1996; 
Callahann et al 1994; Fiorella et al 1995; Hamik et al 1989; Meltzer et al 1995; Park et al 
1995).. In our first study, the concentration time curve of the prolactin response to m-CPP 
challengee of the non-traumatized BPD patients runs between the concentration time curves 
off  prolactin of the severely abused BPD patients on the one hand and the healthy non-
traumatizedd controls on the other. Given the synergistic action mediated by at least the 
5-HTIA ,, and 5-HT2C receptors with respect to the prolactin response to m-CPP (Meltzer 
ett al 1995), one may speculate that this moderately blunted prolactin response in the not 
abusedd BPD patients is due to the presence of a BPD associated 5-HT2C receptor 
hypofunctionn and intact 5-HTlA, and probably 5-HT2A receptors. The severe blunting of the 
prolactinn response in the severely abused BPD patients could be a result of an additional 
hypofunctionn of at least the 5-HTIA, but possibly also the 5-HT2A receptors related to 
childhoodd abuse. Replication of these findings in a study with BPD and non-BPD subjects, 
bothh with and without a history of childhood abuse would be required. 
However,, this explanation for the differences in the Cortisol and prolactine responses 
betweenn traumatized and non-traumatized borderlines is not fully consistent with our 
findingss regarding the Cortisol and ACTH responses to DEX/CRH among chronically 
childhoodd abused and non or mildly abused BPD patients. Preclinical research has revealed 
thatt the m-CPP induced ACTH release of the pituitary corticotrophs is primarily dependent 
onn hypothalamic CRH excretion mediated mainly by 5-HTic receptors (Calogero et al 1990). 
Inn addition, m-CPP also induces an increased release of AVP, the potent co-regulator of CRH, 
fromm the hypothalamic CRH neurons, which also is mediated mainly by 5-HTic receptors 
(Calogeroo et al 1992). Therefore, it is not fully understood why the Cortisol response to 
m-CPPP did not differentiate between the abused and the not abused BPD subjects, because 
thee ACTH and Cortisol response to DEX/CRH is enhanced in the chronically abused BPD 
subgroup.. This enhanced ACTH response to DEX/CRH is thought be due to an increased 
hypothalamicc CRH/AVP drive (Holsboer et al 1996). In case of well functioning 5-HT2C 
receptorss one could expect an increased ACTH response in the severely abused BPD 
subgroup.. However, this expectation is not confirmed by our findings. The discrepancy 
betweenn the Cortisol response to m-CPP and the ACTH and Cortisol response to DEX/CRH 
challengee suggests a strong down regulation of the hypothalamic 5-HT2C receptors, which 
iss likely to block serotonergic input via these receptors in all BPD subjects. 



Generall  Discussion 

Alternatively,, differences in sensitivity at the level of the adrenal may explain the discrepancy 
betweenn the Cortisol responses of the DEX/CRH and the m-CPP study. Therefore, in a 
futuree m-CPP study also ACTH plasma levels, should be measured. 
Inn addition, the blunted Cortisol and prolactin response to m-CPP is not restored after an 
eightt weeks treatment with fluvoxamine. In contrast to our findings, chronic exposure to 
thee SSRI fluoxetine increased sensitivity of the 5-HT receptors in rats as reflected by 
increasedd or maximal responsiveness of ACTH, oxytocin and, to a lesser extent, prolactin 
releasee to the 5-HT agonists MK212 and DOI (Li et al 1993; Raap et al 1999). Consistent 
withh these preclinical observations fluoxetine treatment increases the prolactin as well as 
thee Cortisol response to m-CPP in patients with obsessive compulsive disorder (Hollander 
etall  1991). 
Thee remarkable lack of a restoring effect of fluvoxamine on the neuroendocrine responses to 
m-CPPP challenge in our study can be interpreted in different -not mutually exclusive- ways: 
(a)) Sustained childhood abuse induces a persistent and stable alteration of the 5-HTIA and 
probablyy also of the 5-HT2A receptors; (b) Hereditary and/or intrauterine factors probably 
contributee to the hypofunction of the hypothalamic 5-HT2C receptors; (c) Normalization of 
hypothalamicc 5-HT2C receptor function is counterbalanced by the decreased CRH/AVP 
drivee after fluvoxamine treatment, resulting in a low net ACTH and Cortisol response; and 
(d)) Fluvoxamine has no upregulating effect on hypothalamic 5-HT2C receptor sensitivity 
likee paroxetine, an other SSRI, which has shown to reduce the Cortisol and prolactin 
responsess to m-CPP challenge in healthy volunteers (Quested et al 1997). 

Futuree directions 
Thee studies described in this thesis provide important insights into the neuro-endocrine 
sequelaee of sustained childhood abuse, comorbidity and the effects of fluvoxamine 
treatmentt on the neuroendocrine alterations and BPD symptomatology, but they also 
generatee many new questions, which have to be addressed in future studies. 

Thee discrepancy between the ACTH and Cortisol response to DEX/CRH and to m-CPP 
raisess intriguing questions regarding the nature of the relationship between HPA axis and 
serotonergicc dysfunctions in relation to childhood abuse or the pathophysiology of BPD. 
Itt could be that some serotonergic subsystems are dysfunctional due to hereditary or 
intrauterinee factors in subjects that are prone to develop a BPD in adolescence and that 
childhoodd abuse aggravates these serotonergic disturbances and also shapes the expression 
off  BPD. In this context, gender differences may be of interest because impulsive and 
aggressivee behaviors are reported to be related to serotonergic hypofunction in male subjects, 
whereass this finding has never been replicated in female subjects. In addition, the 
neuroendocrinee sequelae of sustained childhood abuse have never been investigated in 
malee victims. 
Inn order to obtain conclusive answers to all these questions, it seems most useful to 
combinee different research strategies in the same sample of male as well as female 
borderlinee patients with and without a history of sustained childhood abuse, with and 
withoutt co-existing MDD and/or PTSD, and to compare these patients with abused and 
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non-abusedd healthy controls. The combination of serotonergic and HPA axis challenge 
testss and proper imaging techniques can elucidate the relationship between serotonergic 
andd HPA axis alterations, whereas the imaging techniques can identify neuro-anatomical 
substratess or specific subsystems. In addition, studies have to be conducted in which 
differentt BPD phenotypes are related to a broad range of neurobiological markers, 
includingg markers of the central serotonergic system and the various subsystems of the 
HPAA axis. 
Anotherr topic for future studies is the susceptibility of BPD patients for the development 
off  comorbid conditions such as PTSD and MDD. The genetic research of glucocorticoid 
receptorr polymorphism may identify an inheritable factor, which contributes to the 
susceptibilityy to develop PTSD or depression after traumatic experiences. 
Programss addressing early detection of childhood abuse and prevention of the 
neuroendocrinee sequelae developing after childhood abuse are necessary to prevent the 
victimss from lifelong suffering from emotional problems and psychiatric disorders and to 
savee the community the high costs of medical service consumption. Given the finding that 
fluvoxaminee treatment reduces the hyperresponsiveness of the HPA axis, early SSRI 
treatmentt of chronically abused children might be effective in preventing the development 
off  the chronic HAP-axis alteration found in adult BPD victims of sustained childhood abuse. 
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