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Abstract

Resistance to antimicrobials poses an increasingly severe threat to the health of the general
population, particularly Klebsiella species. One alternative/complement to antibiotic therapy is
the use of bacteriophages. Bacteriophage/phage therapy harvests naturally occurring lytic
bacteriophages, which can be isolated from regular environmental reservoirs, to target and
destroy pathogenic bacteria in a human host. Bacteriophages are known for being highly specific,

infecting only a narrow range of targeted bacterial strains.

This paper briefly outlines the methodologies for isolating of bacteriophages and their
applications in pan-drug-resistant bacteria. It provides economic methods to test for phage
susceptibility. The paper describes methodologies to isolate a novel phage cocktail for a multi-
phage resistant bacterium, means of administration of bacteriophages and the challenges

involved therein.

The paper aims to publish the results of the ‘original experimental clinical therapy’ carried out
by the author for a patient with Pan-Drug resistant (non-susceptibility to any agents in all
antimicrobial categories) Klebsiella Pneumoniae. The patient being a man with a bilateral lung
transplant recipient that had developed a hospital acquired chronic K. pneumoniae infection in
the pleural cavity. The treatment is further complicated due to a resolving pleuro-cutaneous

fistula.

Keywords: Pan-Drug Resistance, Bacteriophage therapy, Challenges, Experimental Clinical
Therapy.

Bacteriophages have been administered safely to thousands of patients. Most therapeutic
outcomes have proven the efficacy of these treatments, with many experiencing total eradication
of seemingly unsurmountable infections - with the swiftness of pre-MDR bacterium era. For
chronic refractory infected cutaneous wounds, topical phage therapy model may represent not
only a convenient but also an efficacious treatment modality. Topical therapy has been used for
a range of conditions spanning all classifications including venous stasis, burn-mediated, and

diabetic ulcers. [1]
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The advantages of using bacteriophages as a primary/adjunctive therapy for MDR/PDR infections

are numerous:
(a) Bacteriophages are clinical safer with lesser side effects as compared to antibiotics; [2]

(b) Phages demonstrate both bactericidal vice bacteriostatic activity (regardless of extent of

antibacterial resistance); [3]

(c) increased concentration at the site of infections due to multiplicity;
(d) minimal host system damage due to high specificity;

(e) Probable synergy with antibiotic; [4]

(f) Potential to reverse antibiotic resistance mechanisms; [3]

(g) biofilm degrading activity; [5]

(h) Cost-effective compared to novel antibiotic development;

(i) Ability to modify via engineering.

Chronically infected cutaneous wounds generally are poorly vascularity, caused by biofilmed
bacteria and develop resistance quickly. This makes empirical treatment via antibiotics less

efficacious.

This case involved a chronic pleural infection with Klebsiella Pneumoniae. The bacteria was
initially MDR which then converted into PDR over a span of 19 months. The therapy involved
the isolation of lytic bacteriophages (the cocktail of two phages) capable of forming up to
10° plaque-forming units (the titre of the phage stock). The liquid cocktail was prepared by
introducing bacteriophages to the bacteria cultivated in a nutrient broth which was then filtered
by 0.45 pm Whattmann No. 1 filters. The liquid was administered daily topically. Additionally,
it was administered twice daily, orally. The phages were adapted and personalized to target
patient’s bacterial isolate in vitro. Adaptations occur due to ex-vivo stimulation for induction of
genome mutations that ensure better attack rate and more specific phage machinery towards that
particular bacterium. The custom phage treatment was administered for 7 days in total. There
was significantly reduced purulent drainage, and obvious promotion of clinical wound healing
from day 2-5. On the 6% day a fistula swab culture test was done and the absence of bacterial

growth was achieved.

The authors would like to acknowledge limitations including, but not limited to concomitant

therapeutics and the absence of a control group. However, phage therapy being highly personal,
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makes it difficult to have a standard care therapy protocol. But one thing is for certain, most of

the patients receiving topical phage therapy have demonstrated positive clinical improvements.
[6,7]

In summary, bacteriophages have characteristics that make them very attractive as potent
therapeutic agents against rapidly emerging antibiotic- resistant bacteria. In this era, when we
are desperately searching for a cure against resistant bacteria, the existence of such therapeutic

agents obliges us to study them in depth and fully explore the potential of bacteriophages.
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Abstract

The phage therapy, which will use bacterial viruses calling “phages” to treat bacterial infections
in general term m, has been around for almost centuries. Phage therapy relies on the using
naturally occurring phages to infect and lyse bacteria at the same site where infection has been
occurred. Another Strategy is phage lytic proteins, especially against multidrug-resistant
bacterial infections called superbugs, phage and antibiotic, each of them has its own advantages
and disadvantages, but as many of them are unknown so there are interactions between phages,

bacteria, and human hosts, the time to consider phage therapy most likely to be applying now.

Keywords: Bacteriophage, Bacteriophage therapy, Phages, Phage therapy, Lysine, Multidrug

resistance or superbugs, Antibiotic resistances, Phage therapy safety.
Introduction

As a very old proverb states, “The enemy of my enemy is my friend.” That be calling strictly lytic
or bacteriophages (phages)—specifically the viruses of pathogenic bacteria by its own —can
surely be considered enemies of “bad” bacteria and thereby our friends and lives. The phage as
its own potential as antibacterial agents was recognized immediately upon the very first accepted
descriptions of these viruses as bacteriolytic entities, there were prior to Flemings on 1929
discovery of naturally occurring antibiotics, instead of calling as different on that concept, Greek
concepts of “phage” were chosen instead “Phage” because it is a description of the macroscopic
impact, phage use by most Western doctor has not yet counted, and this is because of lack of
knowledge with phage therapy. I believe in the disaster of the antibiotic crisis, this deserves more
considerations. Hopefully in the near future phages can prove as a single revolution in the

medical fields as they have proven that in global term.
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Phage Therapy Center

Core tip (Methods)

NATURAL PHAGE THERAPY: Phage therapy is broadly being considered as an alternative
option to antibiotics. This use of naturally occurring phages using for treating bacterial infections
have huge history in western medicine. Moreover, the phage-based antimicrobials has developed
beyond traditional methods of the past. In this evolving fields, technologies such as
bioengineered phage based lytic proteins which shows high potential as of new class of
antibacterial alternative option. This review wants to provide a possible perspective on the
historical aspect of phage therapy in the past, in order to highlight the advantages in phage

research and in the field of medicine.
Results

Data which are available by now resulting that the prevailing actions of phages is an anti-
inflammatory and down regulates the immunity, which will have hope for phage applications in
medicine in the future and their very known antibacterial effect, matter of fact; two recent
science theory suggest that phages which present in our body “keep us healthy” and also “protect
our health”. This data shows great with my hypothesis that role for endogenous phages,
protecting our bodies from both internal and external enemies, which this could be possible not
only in situ but also in tissues as a result of phage translocation of the intestinal tract in our bodies

(“natural phage therapy”).
Conclusion

Phage therapy have been used in the development of modern world and medicine, and also to
understand the fact biological steps at this molecular level which has been difficult for the
development of modern sciences, they have also been used as pharmacotherapy for around 100
years, with this record, also a must need for new safe and effective against toxic antibacterial
with resistance, Phages and their results goods representing huge supply of antimicrobials. Their
use, by the way, has not yet been widely embraced with the modern medical records. Exceptions
are found especially in the countries of Georgia, Poland, and Russia, where phage therapy has

been successfully practiced by clinicians for many decades.
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Abstract

How can we approach schizophrenia within the near future? Schizophrenia could be a common,
severe psychological state that almost all clinicians had come across often during their practice.
Schizophrenia these days could be a chronic, often times disabling mental disorder that affects
about 1 per cent of the world’s population. Individual with schizophrenia are 2 to 3 times more
likely to die due to physical sickness, such as cardiovascular, metabolic, and infectious diseases,
compare to general population. Treatment, particularly pharmacological treatment, have been in
use for nearly half a century, but there is little proof that these treatments have considerably
improved outcome for many individual with schizophrenia. It is thought that interaction
between genes and environmental factors could cause schizophrenia. Repeated use of cannabis
is also related to increased risk of the disorder. The challenge of making a vision of schizophrenia
for the long run is definitely a risk in predicting scientific progress. For schizophrenia, we have
gathered our knowledge base on the current data which is generally supported on clinical
observation. This “Reassessing” of schizophrenia as a neurodevelopmental disorder, which is
totally different from the approach, which we have got for this illness for the past century, it can

give new hopes for the prevention and cure in near future.
Keywords: Schizophrenia/Assessing Schizophrenia, Neurodevelopmental Disorder, Psychosis.

Main text: Schizophrenia is a disorder of unknown cause; it is mostly outlined by ascertained
signs of psychosis. Individuals with schizophrenia are often seen with paranoid delusions and
auditive hallucinations; they also experience influence, control, or passivity, which are some

“Negative symptoms” of Schizophrenia seen late in their adolescence or in early adulthood.
There are three stages of schizophrenia:

Stage 1: Prodromal: The prodromic stage consists of non-specific symptoms, like lack of
motivation, social isolation, and problem concentrating. Prodromic symptoms don’t seem to be
forever obvious. As a result, diagnosis schizophrenia during this stage are often very troublesome.
It involves genetic vulnerability, cognitive, behavioral, and social deficits.

Stage 2: Active: Active schizophrenia involves noticeable psychotic symptoms, such as
hallucinations and delusions. Individuals need immediate medical attention at this stage. Timely
diagnosing and prompt treatment will facilitate scale back the severity and frequency of

psychotic episodes. This stage represents complete development of schizophrenia — and are often
26
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be said that the disorder has ‘activated’.

Stage 3: Residual: The residual stage is not any longer acknowledged as a diagnostic criterion,
however it helps justify the progression of schizophrenia. Within the residual stage,
hallucinations, delusions, and chaotic thinking are gentle or utterly absent. Someone could

continue experiencing symptoms from the prodromic stage.

The earliest symptoms of Schizophrenia could go undetected till lot of severe symptoms develop
within the active phase of the illness. The final stage, residual schizophrenia, still causes
symptoms. However, these are not as severe or disordered as the active phase. Treatment can
facilitate scale back symptoms and forestall relapses. As schizophrenia could be a life-long
condition, treatment will doubtlessly be necessary throughout life. One of the most foremost
rank aspects of psychosis treatment this date is the fragmentation of care, with treatment
separated from psychiatric care and each isolated from psychosocial interventions, such as
supportive employment and family education, that have a proof base for effectiveness. By this
we can easily detect Schizophrenia, but with current data which is nowhere proper for its root.
But if we collect more data in near future it will be easy to detect and treat people with

schizophrenia.

Vision for the future? Presently, the diagnosis follows psychopathy (stage 3) and treatment
focuses on reducing psychotic symptoms. By the discovered technologies that we have used to
understand and treat many other medical disorders like diabetes and other chronic disorders, we
can also transform our approaches and understanding on schizophrenia, which will yield for
earlier diagnosing (stages 1 or 2) with the focus on the psychological features deficits of this

disorder.

So, in a conclusion, we want a customised and preventative approach, which should be based on
understanding and detecting why individuals are at risk and facilitated it by safe and effective
interventions for those patients in stages I and II of this disorder. Significantly, if recovery is our
primary goal these days, then for the long run our goals should include prevention, pre-emption

and cure.
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Abstract
Alzheimer's disease is a progressive neurologic disorder which is the most common type of
dementia - a major cognitive impairment which causes continuous decline in thinking,

behavioural and social skills which lately affects a person's ability to work independently.

The biggest risk factor is age as above 85 years of age amongst 40% of them will have Alzheimer’s
disease. The first symptoms of this disease include episodic memory issues or aphasia. As the
disease progresses, a person with Alzheimer's disease will develop severe memory impairment
and apraxia along with executive dysfunction in the end.

It is a major cognitive impairment with defect in any one of the 6 cognitive domains which are
memory, language, social cognition, executive function, attention, perceptual motor. It is a classic

example of cortical dementia. Most cases are sporadic cases.

The aim of this paper is to educate the community about Alzheimer's disease and to raise
awareness in order to prevent deaths and better prepare Alzheimer's disease victims and their
families. Therefore, in order to better understand this disease this paper highlights its causes,
symptoms, pathology, genetic factors, risk factors, disease progression, phases, clinical

manifestations, investigations, and treatment therapy.

Keywords: Pathology, genetic factors, risk factors, disease progression, phases, clinical

manifestations, investigations, and treatment therapy.

Introduction

Alzheimer’s disease is a brain disorder that slowly destroys memory and eventually, the ability
to carry out the simplest tasks.

It is the most common type of dementia - major cognitive impairment with defect in any one of
the 6 cognitive domains which are memory, language, social cognition, executive function,
attention, perceptual motor. It is a classic example of cortical dementia.

Abeta is a critical molecule in pathogenesis. Involvement of APP (Amyloid Precursor protein)
gene on chromosome 21 via Beta secretase (amyloid pathway) produces Abeta amyloid. Abeta
amyloid has two variants Abeta 40 which causes cerebral amyloid angiopathy and Abeta 42

causes Alzheimer’s disease. Thus Abeta 42 is specific to Alzheimer’s disease. Abeta 42 deposited
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outside neuron is called amyloid plaque. Amyloid plaque and neurofibrillary
tangles(interneuron) contain hyperphosphorylated Tau protein. Aggregates readily forms beta
pleated sheet/elicit neurotoxic response from astrocytes and microglia and resistant to

degradation.
Genetic factors

Presenilin 1(PSEN 1) on chromosome 14 - Early onset familial Alzheimer’s disease in less than
45 years of age is characterised by seizures and sleep disturbances. It is involved in cleavage of
APP gene. This gene defect is the cause of familial Alzheimer’s disease. It is the most common
defect in early onset familial AD.

Presenilin 2 (PSEN 2) on chromosome 1 - Early onset familial Alzheimer’s disease (<45 years)
APO e4 on chromosome 19 - Late onset sporadic Alzheimer’s disease. Apo E4 defect which causes
the ineffective clearance of Abeta Amyloid is the single most important biological genetic marker

for late onset sporadic AD at risk.
Risk Factors

Age >70 vyears, Positive family history, Female sex >male, History of head trauma and
concussions, Diabetes, History of stroke, Alzheimer’s disease can affect individuals of all
intellectual levels. Low IQ is not a risk factor anymore. Smoking, NSAIDs (Nonsteroidal anti-
inflammatory drugs) are not protective factors anymore. And there is no involvement of APO e2

gene.
Pathology:

e Diffuse atrophy

e Hippocampal atrophy

e Cholinergic neurons of nucleus basalis of myermet degenerated — which was a remarkable
discovery because this is the reason of usage of cholinesterase inhibiting drugs for
treatment of Alzheimer’s disease.

e Neurofibrillary tangles made of Tau proteins.

e Senile (neuritic plaques) — amyloid

e Hirano bodies

¢ Granulovacuoral degeneration.

Disease Progression: This disease starts at the level of hippocampus thus the patient will have
episodic memory issues. Then the disease progresses to the angular gyrus which causes the
patient to have anomic aphasia. From angular gyrus it progresses to the association areas which
causes visuospatial orientation defect and then to the supramarginal thus the patient will have

different type of aphasia and this aphasia’s will affect comprehension of the patient. From the
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association areas the disease progresses to the superior parietal lobule which causes patient to
experience apraxia. From superior parietal lobule it will finally end in the pre frontal cortex so
the patient will have behavioural changes, personality changes, executive dysfunction, attention

issues, social cognition.
Phases of Alzheimer’s disease:

First Stage - Korssakoff Amnestic state, Second Stage - Anomia, Third Stage -Visuospatial

orientation defect and Fourth Stage - Behavioural changes.

Clinical Manifestation: episodic memory impairment — language— angular gyrus — visuospatial

defects — executive dysfunction.

Investigations: PET Scan — hypometabolism in posterior tempero-parietal cortex. It can also
detect fibrillar amyloid in brain. EEG - normal or non-specific slowing. CSF analysis - low Abeta

42 levels and high phosphorylated Tau levels. MRI Findings: shows cerebral atrophy.

TREATMENT: Medicines only work best for people who are not in the last stage of Alzheimer’s.
However, it is important to know that none of these medications will completely cure

Alzheimer’s, it will just degrade the progression of this disease.

1. cholinesterase inhibitors: - Donepezil (target dose 10mg/day), Rivastigmine (target dose
6mg BD/9.5mg patch OD) Galantamine (target dose 24mg/day)

2. NMDA Antagonist: (only for moderate-severe AD): - Memantine (target dose 10mg BD)

3. Escalation should be carried out every 4-6 weeks to avoid side effects.

4. A new drug which can make a difference is ADUCANUMAB - basically targeting Abeta
amyloid and in few patients, it has been seen that there is reduced progression of

Alzheimer’s disease. It was approved recently in July 2021.

Conclusion: Even though helpful medication exists, there is still no cure, and we have to keep

fighting to find one.

References:
Aducanumab therapy to treat Alzheimer’s disease https://www.hindawi.com/journals/ijad/2022/9343514/

Research on Alzheimer’s disease - https://www.alzheimers.gov/taking-action/research-activities
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