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According to these results and consulted literature, we 
suggest that NO produced by the action of NOS on Arg 
alternatively could react with the nitrogen in the carbamoyl 
group of glutamine  (Gln) to generate Glu (an excitatory 
neurotransmitter) and N2 gas. Glu would undergo 
further decarboxylation to yield GABA  (an inhibitory 
neurotransmitter), as favored by the gas laws since two 
volumes of NO gas are transformed into one volume of N2. 
Thus, the production of Glu plus N2 or the production of 
urea would be altered by antidepressant treatment, which 
would promote urea production by means of inhibiting 
citrulline/NO synthesis from Arg.

This interpretation of results is by analogy with the known 
reaction of ammonia combustion to yield N2, with NO as 
an intermediate product.[5] Such a reaction, in eukaryotic 
cells, would consist in the oxidation, by enzymatic catalysis, 
of the amino and amido groups contained in organic 
compounds  (e.g., Glu) to produce NO  (as an intermediate 
product) and finally N2.

In brief, and following the previous scheme, treatment with 
antidepressants would modulate the urea cycle, coupled 
to Gln–Glu interconversion and decarboxylation of Glu to 
GABA, to yield urea instead of citrulline/NO plus N2.
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Sir,

Nitric oxide  (NO) plays a significant role in the 
pathophysiology of depression, modulating the level of 
several neurotransmitters in the central nervous system, 
such as serotonin, dopamine  (DA), γ‑aminobutyric 
acid  (GABA), and glutamic acid  (Glu). Moreover, distinct 
classes of antidepressants  (e.g.,  escitalopram) have been 
found to modulate NO levels and regulate the conversion of 
arginine (Arg) into citrulline/NO by NO synthetase (NOS).[1]

Some neuropharmacological studies on nitrogen narcosis 
have also revealed that exposure to hiperbaric nitrogen (N2) 
decreases the synthesis of citrulline/NO and the release 
of Glu and DA from the Striatum and enhances GABA‑A 
receptor activities in Substantia nigra.[2,3]

Therefore, we aimed to analyze levels of blood urea to 
determine the influence of antidepressant  (SCIT) drug 
treatment on NOS activity or NO concentration in brain 
tissue. All procedures were followed in accordance with 
the standards set by the ethics committee on human 
experimentation and with the Helsinki Declaration of 1975, 
as revised in 2000.

Updating data from previous work  (presented at the “XIV 
National Congress of Psychiatry” in Barcelona, 2010) using 
a larger sample, we herein analyze the concentration 
of blood urea  (a metabolite of the conversion of Arg 
to ornithine within the urea cycle) among a group of 
escitalopram‑treated  (SCIT) patients diagnosed for 
depression or anxiety disorder  (n  =  87; female 69%; 
age 60  ±  17  years; weight 65  ±  14  kg) compared to a 
group of risperidone‑treated  (RIS) patients diagnosed for 
schizophrenia or schizoaffective disorder  (n = 59; female 
63%; age 44 ± 16 years; weight 70 ± 23 kg), with the latter 
group acting as a control.

The average values obtained were 37.6  ±  17.1 and 
25.5 ± 10.2 mg urea/dL for the SCIT‑ and RIS‑treated groups, 
respectively. The intergroup differences were 12.1  mg/dL 
(Student’s t‑test P < 0.001) or 8.5 mg/dL  (Student’s t‑test 
P < 0.001), with the latter result obtained when adjusting 
these values by age (a difference of 3.6 mg/dL was attributed 
to distinct intergroup mean age).[4]
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Rapidly progressive dementia in a case of progressive multifocal 
leukoencephalopathy

Sir,

Rapidly progressive dementia  (RPD) has a dramatic 
departure from baseline cognition which often imposes a 
great challenge in finding the etiology. The most common 
causes of RPD are prion disease, Alzheimer’s disease, acute 
encephalopathy, autoimmune disorder, etc. Progressive 
leukoencephalopathy  (PML) is caused by the infection 
of oligodendrocytes by John Cunningham virus (JCV) in 
immunodeficient individuals.[1] Here, we present a case who 
showed rapid decline of Mini–Mental State Examination 
(MMSE) (17‑4) in a span of 20 days, ultimately diagnosed to 
have progressive multifocal leukoencephalopathy with the 
underlying HIV.

CASE REPORT

A  46‑year‑old male  with no prior psychiatric history 
presented with an insidious onset of forgetfulness and 
subtle mood changes leading to socio‑occupational deficits. 
At initial assessment, he was found to have prosopagnosia, 
apraxia, and executive dysfunction. His MMSE was 17 out 
of 30 with significant impairment in orientation and recent 
memory. There was no history of sign of neurodeficit. 
His relevant blood investigations were unremarkable, 
but his magnetic resonance imaging  (MRI) brain showed 
periventricular white‑matter changes, with predominately 
involving the posterior part and brainstem. One 
ring‑enhancing lesion was noted in the left temporal region, 
suggesting of tuberculoma. The condition was considered 
as progressive multifocal leukoencephalopathy (PMLC) with 
central nervous system (CNS) tuberculoma. He was found to 
be immunocompromised with HIV positivity  (CD4 69). His 
cerebrospinal fluid protein was high with 180  mg/dl, but 
he was negative for Venereal Disease Research Laboratory 

or JCV DNA. JCV‑polymerase chain reaction can be 
negative, especially in early PML as well as during immune 
reconstitution inflammatory syndrome (IRIS) despite typical 
clinical and radiologic findings.[2] His vasculitis profile 
was positive for  perinuclear anti-neutrophil cytoplasmic 
antibodies (P-ANCA). Within the 20 days of inpatient care, 
the patient showed significant decline in cognitive functions, 
with scoring only 4 in the MMSE. The patient was then 
started on antiretroviral therapy  (ART) and antitubercular 
treatment (rifampicin 600 mg, isoniazid 300 mg, ethambutol 
800 mg, pyrazinamide 1500 mg, and Vitamin B6 40 mg). The 
patient was reviewed after 1 year, and there was significant 
improvement in his cognition. Previous studies had found 
that ART preserves or improves cognition in HIV‑infected 
patients.[3] He started to go for his job with no recent 
memory impairment. This case emphasizes the early and 
correct diagnosis to reverse the condition like RPD.

DISCUSSION

PMLC is often associated with HIV, where dementia can be 
due to either of them or both. It is difficult to distinguish 
the primary causative factors as both can be the cause of 
CNS vasculitis with RPD.[4] In our case, the patient although 
did not have JCV positivity in the CSF, moderately increased 
protein level along with MRI findings is suggestive of CNS 
virus infection. The prognosis of PMLC has been improving 
with highly active antiretroviral therapy.[5] If left unmanaged, 
then the mortality rate is up to 50% within 3  months of 
diagnosis. Prolonged survival can be possible with early 
treatment initiation.[6,7] In our case, the person probably had 
significant dissemination of infection or vasculitis (PNCA+) 
leading to rapid cognitive decline, which was surprisingly 
counteracted with the  initiation  of ART.[8] Patient’s nearly 
normal socio‑occupational function probes the importance 
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