
Complementary Treatment of Mood Disturbances 
in Terminally Ill Oncological Patients with the 
Aphanizomenon Flos Aquae Extract Klamin®

Introduction
In these last few years, there has been a considerable rise in 

the development of palliative cures for neoplastic patients in a 
state of terminal illness [1]. In addition to controlling pain, which 
certainly remains the primary objective, relief has also been sought 
for such other aspects as fatigue, asthenia, depression and anxiety 
frequently associated as non secondary symptoms [2,3]. The use 
of allopathic drugs to cure these symptoms may not be the most 
opportune solution, as the terminal patients prefer non invasive 
palliative methods [4]. They in fact increase the risk of creating 
further discomfort to patients who are already forced to undergo 
aggressive drug therapies, and of increasing negative side effects 
created by the frequent anti-tumoral medication used by the 
patients [5,6].

The research was thus oriented to also search for approaches 
that we can define as complementary [7], different from classic 
pharmacologic treatments, and possibly founded upon nutritional 
[8,9] and/or natural factors [10,11]. A research has been developing 
into treatments which aimed to limit symptoms without presenting 
at the same time excessive side effects. For example, an appropriate 
diet can be a very useful tool in terms of treatment. All data 
gathered in international medical literature stress the possibility 
that nutrition is capable of improving the quality of life, especially 
in terminally ill oncological patients characterized by: difficulty in  

 
eating; glossitis; significant alterations in taste or notable intestinal 
hypomotility, with constipation resistant to the most common 
treatments. Many of these problems are treatable at a dietary level 
[12].

More problematic, however, is using only ordinary nutritional 
treatments when confronting psychological and neurological 
states which characterize the advanced oncological patient, 
such as fatigue, asthenia, depression and anxiety. Always in the 
context of nutraceutical and natural substances, and on the base 
of medical-scientific literature of the last few years, we verified 
that the neuro-modulating, dopaminergic, and neuro-protective 
properties of the specific extract Klamin®, from Klamath micro-
algae (Aphanizomenon flos aquae), also characterized further by 
the absence of side effects, could in fact function usefully in this 
area, and we thus decided to initiate a preliminary experiment on 
18 terminal cancer patients.

Klamin®
Klamin® provides, in only 2 tablets per day, approximately 

16mg of phenylethylamine (PEA), an endogenous dopaminergic 
neurotransmitter, which in the algae is strengthened by the presence 
of further specific molecules that act as selective physiological 
inhibitors of MAO-B enzymes, thus allowing the ingested PEA to be 
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Abstract

Klamin® is a proprietary extract of the microalgae Aphanizomenon flos aquae, which concentrates both the phenylethylamine (PEA) naturally 
contained in the microalgae, and microalgal molecules, such as AFA-phycocyanins and mycosporine-like amino acids (MAAs), which act as 
physiological MAO-B inhibtors, thus allowing PEA to reach the brain and explete its numerous neuro-modulating activities. Based on this premise, 
and on previous studies showing the mood enhancing activity of the extract, we tested its ability to improve the very difficult condition of terminal 
cancer patients, with special reference to their levels of depression, anxiety and fatigue. The results obtained were positive, in spite of the extreme 
condition of the patients, with significant improvement of their levels of depression and anxiety, and a lesser but still relevant improvement of their 
level of fatigue. This preliminary study warrants the need for further research on this very relevant subject.
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protected from enzymatic inhibition and thus to reach the brain. 
Phenylethylamine is an endogenous amine which has been defined 
as the ‘molecule of love’, being linked to affective behavior [13], and 
is considered a general neuromodulator [14,15], besides acting also 
as an autonomous neurotransmitter [16]. The most studied role of 
PEA relates to its ability to activate dopaminergic transmission, 
which it does both by stimulating the brain nigrostriatal tissue 
to produce more dopamine [17] and acetylcholine [18], as well 
as by acting as a reuptake inhibitor of dopamine itself, with the 
consequent increase of the dopaminergic cascade, leading to higher 
production of noradrenaline, and thus to a possible improvement of 
energy levels and fatigue [19,20]. However, being a neuromodulator 
rather than a stimulant, PEA can also inhibit neurotransmitting 
activity if needed [21], and can also stimulate serotonine and the 
production of endorphins.

Depressed patients can be characterized by low levels of 
phenylacetic acid, a metabolite of phenylethylamine, in the urine, 
thus signifying low levels of PEA in the organism in general, and 
in the brain in particular [22]. The administration of PEA, together 
with a MAO-B inhibitor, has been able to improve the condition of 
depressed patients, without side effects and without inducing drug 
tolerance [23]; while Klamin® itself has already proven its ability 
to counteract both depression and anxiety in gynecological patients 
[24,25].

Being a small molecule, PEA passes easily through various 
physiological barriers, including the haemato-encephalic barrier; 
but if ingested by itself, PEA is rapidly destroyed, already at the 
gastro-intestinal level, by monoamine oxidase B (MAO-B) enzymes. 
The Klamin® extract naturally contains molecules endowed with 
a very significant MAO-B selective inhibition activity, namely AFA-
phycocyanins (a unique type of phycocyanins present in Klamath 
algae); the mycosporine-like amino acids (MAAs) porphyra and 
shinorine; and a unique molecule called AFA-phytochrome. Their 
inhibition of the MAO-B enzyme is reversible, and thus more 
physiological than the activity performed by synthetic molecules, 
such as seligiline, with their irreversible destruction of the enzyme. 
This could explain Klamin®’s lack of any neurological side effects 
[26].

Thanks to its content of AFA-phycocyanins, as well as an 
array of other anti-oxidant substances (such as polyphenols and 
MAAs), Klamin® can also perform a significant neuroprotective 
activity. Animal studies on C-phycocyanin, a component of 
the AFA-phycocyanin’s phycobilisome, have already shown its 
neuroprotective ability [27]; while a preliminary test on the 
specific AFA-phycocyanins has shown a significant protection of 
neuronal cultures from different types of oxidative insult already at 
the nanomolar level [28]. Finally, no reports of any adverse effects 
caused by the Klamath algae extract have been reported, in the 
medical-scientific literature. This is also why we have decided to 
test the effects of Klamin® on the depression, anxiety and fatigue in 
advanced cancer patients, who are, as is to be expected, inevitably 
affected by such conditions.

Patients and Treatments
Eighteen patients were enrolled at random. Only patients were 

included who were not taking, or had not recently taken, anti-
depressants and anxiolytics; who were considered terminally ill, 
and thus were no longer subjected to pharmacological treatments 
such as chemotherapy, immune-modulators drugs or radiotherapy. 
Inclusion criteria covered only patients who were exclusively 
undergoing symptomatic therapies such as diuretics, cortisone, 
opiates and, in two cases, haloperidol. Finally, only elderly people 
above 65 years of age were enrolled, and both the patient’s advanced 
age and of the advanced stage of the illness advised against adopting 
classical oncological treatments, such as parenteral nutrition or 
blood transfusions. All patients consumed two tablets a day (before 
breakfast and lunch) of Klamin® (1gram in total) for a period of 
two months.

Elderly patients, in the advanced stages of a terminal disease, 
pose also problems of mood disorders and depression, which are 
normally addressed with common tricyclic anti-depressants, or 
derivatives of sertraline. We wanted to see if the use of Klamin® 
could improve the patients’s condition enough to avoid or reduce 
further pharmacological interventions, whose effectiveness could 
not be seen but in the long term (with patients who, given their 
condition, may not have the availability of long terms), and whose 
side effects would have further diminished the patient’s quality of 
life. For an evaluation of the results the VAS scale (0-10) was used, in 
which 0 represents the presence of little or no mood disturbances 
and 10 a maximum level of mood disturbances.

Results

Comparing the symptomatology before and after treatment, 
there has been a significant improvement in the group of advanced 
cancer patients relative to their depression, anxiety and fatigue 
levels. In Table 1 below, the results from each single patient were 
reported in relation to the three areas of anxiety, fatigue and 
depression (mood). The statistical evaluation of the results in each 
area produces the following Table 2-4 and Figure 1-3.

Figure 1 : Levels of Anxiety in response to the administration 
of Klamin®.
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Figure 2 : Levels of Fatigue in response to the administration 
of Klamin®.

Figure 3 : Levels of depression (Umore) in response to the 
administration of Klamin®.

Table 1: Anxiety, Fatigue and Depression levels in response to the administration of Klamin®.

Age Sex Site of 
Tumour Anxiet Ansia Fatigue Fatigue Mood Mood

T0 T1 T0 T1 T0 T1

1 bar 73 F Breast 9 6 8 7 9 4

pes 75 M Pancreas 8 5 9 7 8 3

dam 72 M Lungs 9 6 8 7 10 4

pas 63 F sla 6 3 9 9 8 6

5 gab 66 F sla 7 4 8 8 7 3

Am 68 F Ovary 7 6 6 4 8 3

Giz 56 F Breast 10 9 10 9 10 8

Ber 76 M Lung 10 4 8 4 9 3

Pas 56 M Melanoma 9 3 9 4 10 6

10 Per 77 M Intestine 10 3 9 6 10 6

Acc 78 M Prostate 9 3 8 6 10 4

Ler 78 F Breast 10 8 9 8 10 9

Tag 73 M Lung 8 3 9 9 9 6

Tag 77 M Colon 7 3 8 6 8 4

15 Tag 76 M Lung 8 5 7 6 9 4

Roc 70 F Lung 7 3 8 5 9 4

Ros 70 F Colon 9 3 7 3 7 3

18 Ann 60 F Breast 8 6 9 3 9 7

VAS scale: 0-no disturbance; 10-maximum disturbance.

Evaluation carried out at the end of 2 months of treatment.

T0=before Klamin®; T1=after 2 months of treatment with Klamin®
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Table 2:

Date Mean Variance N

Anxiety 0 8,38,889 1,54,575 18

Anxiety 1 4,61,111 3,54,575 18

 t=8,74454 p=1,06461E-7

At the 0,0.5 level, the two means are significantly different.

Table 3 :

Date Mean Variance N

Fatiguet 0 8,27,778 0,9183 18

Fatiguet 1 6,22,222 4,18,301 18

 t=4,94174 p=1,23806E-4

At the 0,0.5 level, the two means are significantly different.

Table 4:

Date Mean Variance N

UMORET 0 8,88,889 1,04,575 18

UMORET 1 4,83,333 3,44,118 18

t=11,36811 p=2,29146E-9

At the 0, 0.5 level, the two means are significantly different.

Discussion
In the majority of cases the improvement has been very 

significant, with an average above 50% in the VAS scale, which 
resulted, when considering all patients, on an average 45% 
reduction. No significant side effects have been reported. In three 
cases there has been some nausea during the first three days (but 
the patients where afflicted by intestinal cancers). However, even 
these patients have completed the 60 days treatment cycle. The 
present study’s goal was to evaluate a natural nutraceutical product, 
which had already proven a significant activity at the neurological 
level, for its ability to help alleviate some fundamental and 
common psychological disturbances of terminal cancer patients, 
thus improving the quality of their remaining life. The results have 
been appreciated by the patients themselves, especially in the 
area of depression and anxiety. It is also important to underline 
the high level of compliance of the enrolled patients, who were 
happy to receive a natural product devoid of side effects to alleviate 
their conditions; and also the complete lack of side effects, which 
explains how all the patients completed the 60 days of treatment. 
Based on these results, we believe it would be important to plan 
more specific, randomized, double blind, placebo controlled clinical 
studies on the use of the Klamin® extract on a larger number of 
terminally ill patients.
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