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Abstract
Introduction: The neuroleptic malignant syndrome (NMS) is a rare idiosyncratic adverse reaction to an antipsychotic drug therapy. It is sometimes difficult to diagnose some clinical cases as the neuroleptic malignant syndrome, and differentiate it from the acute infectious viral encephalitis. Case study: The clinical picture of a 22-year-old male patient was featured with interweaving of the two clinical entities – the neuroleptic malignant syndrome and a viral disease of the central nervous system (CNS). Since the findings of electroencephalographic follow-up examinations indicated the condition suggestive of infectious viral encephalitis, additional diagnostic procedures including the MRI (magnetic resonance imaging) scan of the head, a lumbar puncture and serological analyses were performed. Conclusion:  The aim of this study was to draw attention to the wariness associated with the application of typical antipsychotic medications, having in mind the possibility of the development of the neuroleptic malignant syndrome, particularly in cases treated with high doses of those medications, and to emphasize  as well the importance of the accurate and early recognition, and the prompt and timely management of the neuroleptic malignant syndrome, for it is considered to be a potentially lethal condition. Another objective was to accentuate also the necessity of an interdisciplinary approach to all the patients in whom the possibility of different etiologies of their demonstrated psychiatric phenomenology exists.
Key words: acute psychotic reaction, neuroleptic malignant syndrome, viral encephalitis, EEG

Introduction
In the psychiatric clinical practice, it is sometimes very difficult to differentiate an acute psychotic reaction from the neuroleptic malignant syndrome (1, 2). The neuroleptic syndrome may mask an infectious disease of the central nervous system, while on the other hand, a CNS infection itself may be a risk factor of the faster and easier onset of the neuroleptic malignant syndrome as a response to the applied antipsychotic drug therapy (3, 4). However, those diseases of the central nervous system such as acute viral encephalitis, whose clinical picture primarily includes the pronounced psychiatric phenomenology (the mood or personality disorder), constitute a particular problem.
The acute viral encephalitis is a non-purulent inflamatory diseases of the brain, most commonly caused by  the herpes simplex viruses – type 1 (HSV-1) and type 2 (HSV-2), enteroviruses, or arboviruses (4). The onset is abrupt, acute and followed by the temperature and the headeache.  Disorders of consciousness, personality and mood (particularly in cases of the HSV encephalitis), epileptic seizures, hemiparesis, or meningeal signs and symptoms are also common occurances. The most accurate diagnostic tool is a brain biopsy, but it is rarely performed, for it itself  is so traumatic and risky. The other reliable parameter is the PCR (polymerase chain reaction) test, which has a sensitivity of 95 percent, and specificity of 100 percent for the herpes simplex viruses. However, the other laboratory parameters are not considered to be a reliable aid in the diagnosis of the viral encephalitis, since serologic reactions so often remain within the normal ranges.
The neuroleptic malignant syndrome is a rare, (0,02 – 3,22%), idiosyncratic adverse reaction to an antipsychotic drug therapy (AP), and it is not directly associated with a dosage of antipsychotic drugs (1, 5). Such idiosyncratic adverse reaction to an antipsychotic drug therapy occurs as a result of the polymorphism of dopamine receptors, i.e. it is associated with a person’s genetic sensitivity to antipsychotic medications. All the antipsychotics, both typical and atypical, might precipitate the neuroleptic malignant syndrome, but high-potency antipsychotic medications (haloperidol, fluphenazine) are considered a more common cause of this syndrome (6). The etiology of the neuroleptic malignant syndrome hasn’t been fully elucidated yet: it is thought that  the blockade of the dopamine transmission in the negro striatum causes the muscle rigidity, tremor and rhabdomyolysis, while the dopamine blockade in the hypothalamus leads to the changes in the thermoregulation and hyperthermia (2). The death occurs as a result of the respiratory depression, a cardiovasclar collapse, the renal dysfunction,  rhabdomyolysis, the disseminated intravascular coagulation (DIC), or the pulmonary embolism, while the  level  of  mortality  ranges between  20 and 30 percent (7, 8). Some 90 percent of patiens who had developed the neuroleptic malignant syndrome recovered within the intervals of 2 to 14 days, which were prolonged up to 35 days in patients receiving a depot preparation of an antipsychotic drug (9).
In all the patients who had a high temperature accompanied by the change in the mental status, the lumbar puncture was indicated in order to exclude a possible CNS infection. A lumbar puncture and the electroencephalography (EEG) are essential diagnostic procedures for elucidating and determining the etiology of the altered mental status (10,11). The electroencephalography is an early and sensitive indicator, so it can be used to help in the differential diagnosis of some cases. During the acute phase of the disease, focal abnormalities are often recorded on the electroencephalography. The seriousness of the EEG abnormalities do not usually correlate with a degree of the disease, but their improvement predicts good prognosis (12).
Case study 
It is the case of a 22-year-old male patient serving his military term for 4 months already. Prior to entering the military, he functioned adequatelly in all the spheres of his life. He was admitted to the Nis Military Hospital for an acute psychotic reaction, and the neuroleptic malignant syndrome. He was treated there for 12 days. As soon as his general condition deteriorated, he was referred to the Clinic for the Internal and Emergency Medicine of the Military Medical Academy, where he was kept for 3 days, and, then transfered to the MMA’s  Psychiatry Clinic for the further treatment over the period of 39 days. So, his treatment lasted two months all together.
Based on the heteroanamnestic data (the mother) and the available medical documentation, it was found out that 10 days prior to his admission to the Nis Military Hospital, his mood altered: he was nervous, tense, inclined to conflict situations, physically agressive, and complained of having severe headaches and caugh. As a soldier, he was well-adapted to the military environment, and unremarkable in his behaviour until then. 
Those changes were totally contradictory to his usual mood; he was always pieceful and obidient. On admission to the Nis Military Hospital, he was psychomotorically agitated, agressive, paranoic (aledgely, he learned about some classified military information), and verbalized bizarre sexual ideas. Immediately upon his admission as an emergency case in the state of psychomotoric agitation, he was put on the parenteral antipsychotic drug therapy (haloperidol in the maximum daily dose of 30mg/day was prescribed). A  sudden change in his mood occured as a reaction to the therapy (he bacame negativistic and mutistic) A day after the antypsychotic therapy was given, the body temperature   elevated up to 38  degrees Celsius, and some laboratory parameters were increased (CPK - creatine phosphokinase = 1706 U/L, Leucocytes =15 000 10^9/L, ALT =135 U/L, AST =73 U/L). As far as the neurological status was concerned, extrapyramidal features - rigor and tremor - were observed in all of his extremities. Since there was a suspicion of  encephalitis (febrility, the alteration of  consciousness, and the signs of the cerebral dysfunction) (13), the computed tomography (CT) scan of the head and the lumbar puncture test were urgently performed. The CT scan results were within normal limits, the lumbar puncture showed 8 lymphocytes/mm3, whilst the serological analyses of the liquor specimen were  within the standard reference  ranges
.
Due to the  bad somatic state of the patient, he was transferred to the the Clinic for Internal and Emergency Medicine of the Military Medical Academy, where, on admission, he was conscious, disoriented, poorly communicative, hypertensive (200/120 mmHg), febrile (38,6 ºC), with rigidity and tremor reported in his neurological status. The antibiotic, antihypertensive and anticholinergic (biperiden 10 mg intramuscularly (i.m.)/day) therapies were immediately prescribed. The lumbar puncture was performed as well, and it showed that 90 elements (lymphocytes)/ mm3 were present in the liquor, while the repeated analysis of the liquor sample performed two days later showed 5 elements (lymphocytes)/ mm3, and slightly elevated blood glucose level of 5,7/4,5; other results obtained in the analyses of the liquor (serological and protein tests) remained entirely within normal limits. On the 13th day after the onset of the disease, the electroencephalography was performed, and the obtained results indicated the theta dysfunction  in the right  fronto-central region, whilst the repeated CT scan of the head detected the characteristic age-related degenerative changes.   
When an infectious disease was excluded by the infectologist, the patient was transfered to the MMA's Clinic for Psychiatry on the 15th day after the disease occured. Upon the admission to the Clinic, he was febrile (38,6 ºC), very agitated and mechanically restrained for a short period of time. The blood values obtained by the repeated laboratory testings showed the leucocyte count of 20 000 10^9/L, and the sedimentation of 30 mm/1h. He had the elevated blood pressure of 160/110 mm Hg. The rigidity in muscles accompanied by the pronounced tremor and excessive sweating was still present in his neurological status. The disorientation for time and space, brady-psychoticism and the confusion were identified by the psychiatric observation. In the course of his treatment, daily oscillations from the somnolency to the state of agitation and paranoia were observed.
Seven days upon the admission, i.e. on the 22nd day after the occurence of the disease, the patient's laboratory parameters and the blood pressure were normalized, so his antihypertensive drug therapy was withdrawn. The rigidity and tremor also disappeared, and an active muscle resistance was noted during the examination of the muscle tone. With the improvement of his somatic condition,  the clinical picture of confusion and delirium was becoming more and more expressed. Therefore, an atypical antypsychotic drug (clozapine  at 75mg/day) and an effective stabilizer (valproate  at 1500 mg/day) were introduced into his therapy on the 23rd day after the  onset of the disease. Since the above-described clinical picture persisted even after the given antipsychotic drug therapy, the electroconvulsive therapy (ECT) was added to his therapy on the 28th day with the consent of the patient’s close relative. The course of the ECT therapy consisted of four treatments that were administered in the two following weeks. The electroencephalography was performed three times, on the 13th, 21st and 34th day after the onset of the disease, and each time, the theta dysfunction was recorded in the right frontal region. The patient went as well through the head MRI scan with the contrast – the overall findings were normal. One month after the occurrence of the disease, the patient felt, subjectively and objectively, much better, his psychotic phenomenology calmed, but the paranoid thoughts were still present. The therapy wasn’t changed, and the electroencephalography was performed for the forth time (on the 48th day after the disease occurred), which, in comparison with the previous findings, displayed the phase of recovery. The fifth EEG test, done at the completion of his hospital treatment (on the 75th day after the onset of the disease), was normal. The medical check-ups carried out in an outpatient setting (initially after two weeks, and later, repeated at one-month intervals), showed that the patient was in a stable remission state, but without the distance from paranoid thoughts and feelings. He underwent the antipsychotic drug therapy with clozapine and an effective mood stabilizer (valproate) given at the remission-maintaining doses of 50 mg and 1000 mg per day   respectively. Six months upon the completion of his hospital treatment, the full recovery with the normal clinical psychiatric and neurological findings was recorded. The laboratory values of biochemical and hematological parameters fell within the referential ranges. The EEG results were normal. As the patient’s medical condition and recovery remained stable, the therapy was withdrawn.
Discussion
The neuroleptic malignant syndrome occurs most often during the first administration of the antipsychotic drug therapy, or after increasing the antipsychotic dosage. Risk factors associated with the development of the neuroleptic malignant syndrome range from the ambient temperature rise, dehidration, agitation or catatonia, the use of high-potency neuroleptic drugs or depot preparations, to an organic brain damage, and the concomitant use of lithium and anticholingerics. Thus, a well-taken   history of a disease, the physical exam of a patient, and monitoring of laboratory parameters are required for the accurate establishment of  the neuroleptic malignant syndrome (14). The NMS diagnosis should be based on the following five criteria (15):
1. The use of neuroleptic drugs 1 - 4 weeks prior to the onset of a disease;
2. Hyperthermia  (around 38 ºC);
3. The muscle rigidity resistant to an anticholingeric drug therapy;
4. The presence of at least 5 of the following symptoms: the change of the mental status, tachycardia, hypertension or hypotension, tremor, incontinence, an increased creatine-phosphokinase concentration  (100 000 U/L), leukocytosis (10 000 – 40 000 10^9/L), the metabolic acidosis, sialorrhea or sweating;  
5. Clinical signs: hyperthermia, profuse sweating, generalized rigidity, the altered mental status (agitation or delirium), the autonomous dysfunction (hypertension, tachycardia, tachypnea, incontinence, profuse sweating).
The patient presented in our case study developed a clinical picture of the neuroleptic malignant syndrome within 24 hours after the administration of the typical antipsychotic haloperidol in the daily dose of 30mg. The presence of all five symptoms mentioned above as the diagnostic criteria for the neuroleptic malignant syndrome was identified during a psychiatric evaluation. It posed a differential diagnostic question whether the neuroleptic malignant syndrome masked the picture of the primary infectious disease of the central nervous system or it was the case of an acute psychotic episode complicated by the neuroleptic malignant syndrome  caused  by the medical treatment.
In such cases, the signs of encephalopathy should always be taken into account, for the neuroleptic malignant syndrome is one of its common causes. Those signs may include: a) the absence of fever, headache and meningitis; b) the deterioration of the mental status; c) the absence of focal neurological signs; d) characteristic biochemical abnormalities in the blood and the urine; e) leukocytosis; f) the normal cerebrospinal fluid; g) a diffuse slowing on the electroencelography, h) the normal MRI findings (13).
 
What should also be taken into consideration are the diagnostic criteria for encephalitis (12, 13) such as: general signs of health including the skin, mucous membrane, and lymph nodes; b) autonomous neurological signs (the constellation of the frontotemporal signs accompanied by the signs of aphasia, the personality change and focal seizures is characteristic in the the herpes simplex viruses); c) the blood  (biochemical and hematological analyses), the X-ray of the lung: lymphocytosis in the peripheral blood is specific in the viral encephalitis. Leucopenia and thrombocytopenia are characteristics of the viral hemorrhagic fever; d) the electroencelography – a temporal and frontal slow rhythm, a periodic complex (16); e) the CT and MRI scan of the head (with the contrast) – the changes such as hyperintensity, edemas, bleeding, or inflamation; f) SPECT (Single Photon Emission Computed Tomography) – the temporal lobe hypoperfussion in the herpes simplex viruses;  g) the puncture: lymphocytic pleocytosis (> 5 lymphocytes/mm3), the normal glucose levels, normal or mildly elevated protein levels. The results of > 5 lymphocytes/mm3 were found in 95 percent of acute viral encephalitis cases. The absence of lymphocytosis should alert to an  alternative etiology (encephalopathy); PCR (Polymerase Chain Reaction), and serology.
The table of diagnostic criteria (signs) for the neuroleptic malignant syndrome vs acute encephalitis in our presented case (the Yes/No fields in the table  should show whether those requirements are met or not).
	
	MNS
	Acute encephalitis

	General signs 
(temperature, headache)


	Yes

	Suspectably positive

(headache occured before the application of drugs,

 febrility occured after the administration of antypsychotic drugs  

	Mental status, 
autonomous dysfunction
	Yes


	Yes



	Neurological signs 
(rigor, tremor)

	Yes


	No

	Laboratory parameters 
(higher levels of   CPK and leukocytes)
	Yes


	No

	CSF (Liquor cerebrospinalis)
(lymphocytes, serology, glucoze, proteins)

	Yes


	Suspectably positive

8 lymphocytes /mm3   – 10th day from the onset of a disease
90 lymphocytes /mm3  – 13th day
5  lymphocytes /mm3 -15th day

9 lymphocytes /mm3   - 34th day
Serology, proteins –normal, glucose – discretly elevated 

	Changes detected on the EEG scan

	Yes 
 (the theta dysfunction  in the right  fronto-central region)

	Yes



	Changes detected on the
MRI and CT scan of the head
	      No

	                          No



The onset of symptoms of the pronounced psychotic symptomatology accompanied by agitation indicated an acute psychotic episode, whose etiology  might be organic in origin  Due to that and the lymphocytic pleocytosis as well (8 lymphocytes /mm3   – on the 10th day after the onset  of a disease), the patient underwent an in-depth infectological and neurological evaluation (a lumbar puncture, serological analysis of the liquor, the contrast CT and MRI scans of the head,  and the EEG test were repeated). The reliable diagnostic procedures for identifying an infectious disease of the central nervous system are considered the brain biopsy and the PCR test, since the other diagnostic methods can be unreliable. The EEG findings were monitored on several occasions (on the 13th, 21st, 34th, 48th and 75th day from the occurrence of the disease), while, during the periods of the most pronounced state of confusion and delirium (on the13th, 21st, 34th day), the theta dysfunction in the right fronto-central region was recorded. As the patient's clinical findings improved, the EEG results improved as well (48th and 75th day).
Conclusion
The clinical picture of our patient was featured with a violent psychotic symptomatology of the productive phenomenology and the psychomotor agitation, and that was the reason why the patient was treated with high doses of incisive antipsychotic drugs.  Since the somatic deterioration ( febrile seizures, hypertension, electrolyte dysbalance)  as the patient’s response to the given therapy  was observed, a close interdisciplinary approach to the treatment of the patient, i.e. an intensive coordinated treatment approach involving internists, neurologists and infectologists was required.  It was also necessary to exclude the viral etiology of the psychopathology manifested in the form of viral encephalitis, as to enable the timely application of an adequate therapy. So, an in-depth clinical observation of the patient excluded the viral encephalitis. The patient was treated symptomatically, and in close coordination with internists. The applied psycho pharmacotherapy (an antipsychotic drug and an effective stabilizer) and the electroconvulsive therapy (a series of four treatments in two weeks) resulted in the achievement of the clinical remission and the stabilization of the cerebral dysfunction recorded on the electroencephalography.

With regard to the high mortality percentage of (20-30 %) for the neuroleptic malignant syndrome (7, 8), this patient was successfully introduced into a state of remission thanks to the multidisciplinary treatment approach.
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