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Table 1. The classification system for defining the presence and severity
of foot infection in a person with diabetes.?

IWGDFADSA
Clinical classification of infection, definitions classification

No systemic or local symptoms or signs of infection 1/Uninfected
Infected: At least two of these items are present 2/Mild
* Local swelling or induration
Erythema >0.5 but <2 cm® around the wound
Local tendemess or pain
Local increased warmth
Purulent discharge
And, no other cause of an inflammmatory response of the
skin {e.g., trauma, gout, acute charcot
neuro-arthropathy, fracture, thrombosis, or venous
stasis)

Infection with no systemic manifestations and involving: AModerate
e Erythema extending >2 cm® from the wound margin,
and/or
» Tissue deeper than skin and subcutaneous tissues (e.g.,
tendon, muscle, joint, and bone)®
Infection involving bone (osteomyelitis) Add ~(O)"
Any foot infection with associated systemic 4fSevere
manifestations (of the systemic inflasnmatory response
syndrome [SIRS]), as manifested by > 2 of the following:
* Temperature, > 38°C or <36°C
+* Heart rate, > 90 beats/min
* Raspiratory rate, > 20 breaths/min, or PaC0O2 < 4.3 kPa
(32 mmHg)
e White blood cell count >12,000/mm>, or<4G/L, or
>10% immature (band) forms
- Infection involving bone (osteomyelitis) Add "(0O)"

The presence of ciinically significant foot ischaemia makes both diagnosis and treatment of
nfection considerably more difficuilt

%infection refers to any part of the foot

®in any direction, from the rim of the wound

if osteomyelitis is demonstrated in the absence of =2 signs/symptoms of local or systemic
inflammation, classify the foot as either grade 3(0) f <2 SIRS criteria) or grade 4(0) if 22
SIRS critena) (see text)
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Table 4. Proposals for the empirical antibiotic therapy according to clinical presentation and microbiological data (from Lipsky et al."").*

Infection severity Additional factors Usual pathogeni(s)® Potential empirical regimens®

Mild No complicating features GPC Semisynthetic penicillinase-resistant penicillin (cloxacillin}
1= generation cephalosporin (cephalexin)
B-lactam allergy or GPC Clindamycin; fluoroquinolone (leva/moxi-floxacin); trimethoprim-sulfamethoxazole;
intolerance doxycycline
Recent antibiotic exposure  GPC + GNR @-lactam- & lactamase inhibitor1 (amoxicillin/clavulanate, ampicillin/sulbactam)
Fluoroquinolone (levo/moxi-floxacin); trimethoprim-sulfamethoxazole
High risk for MRSA MRSA Linezolid; trimethoprim-sulfamethoxazole; clindamycin; doxycycline,
fluoroquinolone (levofloxacin, moxifloxacin)
Moderate or severe® No complicating features GPC £+ GNR B-lactam- & lactamase inhibitor1 (amoxicillin/clavulanate, ampicillin/sulbactam)
2™, 3" generation cephalosporine (cefuroxime, cefotaxime, ceftriaxone)
Recent antibiotics GPC £ GNR B-lactam- & lactamase inhibitor2 (ticarcillin/clavulanate, piperacillin/tazobactam)
2™ 3d generation cephalosporine (cefuroxime, cefotaxime, ceftriaxone) group 1
carbapenem (ertapenem); (depends on prior therapy; seek advice)
Macerated ulcer or warm GNR, including B-lactam- & lactamase inhibitor2 (ticarcillin/clavulanate, piperacillin/tazobactam)

climate

Ischaemic limb/necrosis/
gas forming

MRSA risk factors

Risk factors for resistant
GNR

Pseudomonas sp.

GPC + GNR = strict
anaerobes

MRSA

ESBL

samisynthetic penicillinase-resistant penicillin (cloxacillin) + ceftazidime or
ciprofloxacin group 2 carbapenem (merofimi-penem)

B-lactam- B lactamase inhibitor1 (amoxicillin/clavulanate, ampicillin/sulbactam) or
Rlactam- & lactamase inhibitor2 (ticarcillin/clavulanate, piperacillin/tazobactam)

Group 1 (ertapenem) or 2 (merofimi-penem) carbapenem

2™ (cefuroximel/3™ (cefotaxime, ceftriaxone) generation cephalosporin +
clindamycin or metronidazole

Consider adding. or substituting with, glycopeptides (vancomycin, teicoplanin);
liLinezolid; daptomycin; fusidic acid, trimethoprim-sulfamethoxazole; doxycycline

Carbapenem (erta/merofimi-penemi; fluoroquinolone (ciprofloxacin);
Aminoglycoside {amikacin), colistin

Antbiotics enclosed in brackets are cited as examples. High risk for MRSA: previous MRSA infection or colonisation. MRSA risk factors: prolonged hospitaksation, intensive care admission,
recent hospitalisation, recent antibiotic use, invasive procedures, HIV infection. admission 1o nursing homes. open wounds. haemodialysis, discharge with long-term central venous acoess.
Abbreviations: ESBL, extended-spectrum B-actamase; GNR, gram-negative rod. GPC. gram-positive cocci (staphylococa and streptococci; HIV, human immunodeficency virus; MRSA,
mathicilin-resistant Staphylococous Sureus.

*Recommendations are based upon theoretical considerations and results of avadable clinical trals
“Refers to isclates from an infected foot ulcer, not just colonisation at another site.
“Given at the usual recommended doses for serious infections. Where more than one agent is listed, only one of them should be prescribed unless otharwise indicated. Consider modifying
doses or agents selected for patients with comorbidities such as azotaemia, liver dysfunction, and obesity

“Oral antibiotic agents should generally not be used for severe infections, except as a follow-on (switch) after initial parentecal therapy
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! congenital heart defects(CHD)

2 hypoplastic left heart syndrome(HLHS)

3 tetralogy of Fallot(TOF)

4 transposition of the great arteries(TGA)
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5 primary heart field (PHF)

6 secondary heart field (SHF)
7 outflow tract

8 conus cordis

9 truncus arteriosus

10 cardiogenic field

1 bulbus cordis

12 heural plate

13 heural fold

1 neural tube

15 neural crest cells

16 prosencephalon

17 forebrain ‘Y
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8 mesencephalon % diencephalon
19 p H 26
midbrain metencephalon
20 rhombencephalon 27 myelencephalon
21 hindbrain 2 sulci (sulcus: 24)
22 primary brain vesicles 2 Gyri (gyrus:2_is)
23 secondary brain vesicles 30 total brain volume(TBV)

24 telencephalon 3lintracranial cavity volume(ICV)
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32 periventricular leukomalacia(PVL)
33 asymmetrical ventricles

34 ventriculomegaly

35 ventricular cysts

36 magnetic resonance spectroscopy
37Basal ganglia
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38 retrograde 41 end-diastolic velocity
42 time-averaged (mean)

39 Doppler ultrasonography
Bmiddle cerebral artery(MCA)

40 peak systolic velocity
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HIV

associated neurocognitive disorder

Article info Abstract

Disruption of neurocognitive functioning is one of the most frequent

Keywords: . ) i i : ey
complications in patients infected with HIV nowadays. This is a

Neutocognitive disorder common reason for consultation of HIV patients and it negatively

HIV associated dementia affects their quality of life, treatment adherence and life span. Since the

introduction of Highly Active Antiretroviral Therapy (HAART) the
spectrum of HIV-associated neurocognitive disorders (HAND) has
been radically changed with a significant reduction in dementia but with
a high prevalence of asymptomatic and mild neurocognitive
impairments. Currently, in clinical practice, patients with HIV are still
admitted to the clinic for memory, concentration or planification
problems even when virology is under control. These usually begin with
subtle changes but it can lead to more severe forms of neurocognitive
impairment. The aim of this review is to describe the different types of
neurocognitive disorders, possible mechanisms of development,
epidemiology.

CNS Complications

Introduction

HIV-associated neurocognitive disorders (HAND) are neurological disorders associated
with HIV infection and AIDS. Disruption of neurocognitive functioning is one of the
most frequent complications in patients infected with HIV nowadays. Human
immunodeficiency virus (HIV)-associated neurocognitive disorder (HAND) is related to
the effect of HIV and an inflammatory milieu on the central nervous system (CNS). This
results in neuronal dysfunction and ultimately loss, leading over time to brain atrophy.
HAD manifests as a subcortical dementia characterized by psychomotor slowing,
changes in mood and anxiety levels and deficits in memory, abstraction, information
processing, verbal fluency, decision-making, and attention. Surprisingly, deficits in
olfaction are common in HAD. There is a predilection for subcortical structures,
especially the basal ganglia and deep frontal white matter, resulting in cognitive deficits
in those areas’ respective domains. the brain regions most commonly damaged in HAD
are the basal ganglia, deep white matter, hippocampus, and cerebral cortex. This was
particularly true in the era before combined antiretroviral therapy (CART)
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when high HIV viral loads and unchecked inflammation caused severe deficits, resulting
in so-called acquired immune deficiency syndrome (AIDS) dementia. Prior to the
widespread use of highly active antiretroviral therapy (HAART), 20-30% of individuals
with advanced HIV infection displayed symptoms of the most severe HAND disorder,
HIV-associated dementia. Since the widespread use of HAART, the incidence of HAD
has dramatically decreased; however, as many as 40% of HIV-positive patients continue
to suffer from HAND. Furthermore, although the incidence of HAD has decreased, its
prevalence is actually increasing, due in part to the longer life expectancy for individuals
with HIV and to patient resistance to HAART drugs.

As this collection of symptoms would suggest, Interestingly, rather than closely
correlating with viral load in the central nervous system (CNS), clinical signs of HAD
more closely associated with increased numbers of microglia, evidence of excitotoxins,
and selective neuronal damage and loss These findings suggest that, although HIV invasion
into the brain may be a necessary initial step in HAD progression, other mechanisms more
directly lead to the functional losses associated with this disease.

Methods

We searched PubMed library and Google Scholar for published literature using keywords
“HIV” or “Neurocognitive disorder” or “CNS Complications” in the abstract or title since
May 2020 until September 2023. Finally, we selected 3 articles after deletion of non-
English literature and opinion articles.

\ Classification of HIV-associated neurocognitive disorders

9



Asymptomatic neurocognitive impairment (ANI)

1. No evidence of preexisting cause. Cognitive impairment must be attributable to HIV and
no other etiology (e.g. dementia, delirium).

2. The cognitive impairment does not interfere with activities of daily living.

3. Involves at least two cognitive areas (memory, attention, language, processing speed,
sensory- perceptual, motor skills) documented by performance of > 1 standard deviation
below the mean of standardized neuropsychological testing.

Mild neurocognitive disorder (MND)

1. No evidence of preexisting cause. Cognitive impairment must be attributable to HIV and no
other etiology (e.g. dementia, delirium).

2. Atleast mild interference in > 1 activities of daily living including mental acuity, inefficiency
at work, homemaking or social functioning.

HIV-Associated dementia (HAD)

1. No evidence of another preexisting cause for dementia (i.e. CNS infections, CNS neoplasm,
cerebrovascular disease).

2. Marked interference in activities of daily living.

3. Marked cognitive impairment involving at least two cognitive domains by performance of >
two standard deviation below the mean of standarized neuropsychological tests, especially in
learning of new information, slowed information processing and defective attention or
concentration.

Y.Neuropathogenesis

The reason for neurocognitive disorders in HIV-patients is still unclear. It is well known
that the central nervous system (CNS) is one of the target organs where HIV can be
detected soon after primary infection. Early neuro-invasion is characterized by measurable
markers of CSF inflammation (eg, neopterin level) and by brain parenchymal
inflammation detected by magnetic resonance spectroscopy (MRS), although changes in
neurocognitive functioning are seen more clearly in advanced stages. HIV enters the brain
carried within migrating monocytes and lymphocytes that cross the blood brain barrier
(BBB) and possibly CD4+ T lymphocytes that use the brain as a reservoir for viral
replication. . After crossing the BBB, HIV infected monocytes become active perivascular
macrophages being able to produce HIV within the CNS, release free virions and facilitate
infection of microglial cells.
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Both cells types allow HIV replication concomitant with expression of neurotoxic
molecules- thought to be the ones involved in the pathogenesis of HAND (eg. soluble
immune mediators). Astrocytes may also harbour HIV and contribute to HIV-related
brain disease through mechanisms of astrogliosis induced by local chemokines and
cytokines leading to increased BBB permeability and consequently, monocyte and
lymphocyte migration. Neurons are not productively infected.

Autopsy studies of AIDS patients with HAD shows characteristic white matter changes
and demyelination, microglial nodules, multinucleated giant cells and perivascular
infiltrates. A variety of proteins encoded by the viral genome were identified as neurotoxic
agents, including gp120, the virus’s envelope protein, and trans activator of transcription
(Tat). Gp120 is necessary for infectivity, but also interacts with host cellular receptors to
alter glutamate pathway signaling and induce cytokine production that can injure neurons
and affect the activation state of microglia and astrocytes.

Tat protein which is produced by infected astrocytes has both neurotoxic and
proinflammatory features. In several studies where Tat-expressing astrocytes were injected
into the rat dentate gyrus it caused dendritic loss and neuronal cell death. Furthermore, it
is known that the virus is not evenly distributed in the CNS. Different areas of the brain
are more susceptible to HIV due to the presence of individual viral genetic conditions and
characteristics of the host. The regions in which HIV is most prevalent are basal ganglia
and the hippocampus, and to a lesser extent in the cortex and cerebellar grey matter of the
mid-frontal cortex. These findings correspond with neuropsychological impairment of the
fronto-subcortical-region and dysfunction, corresponding to frontal and subcortical areas.
Patients infected with HIV frequently have co-morbid conditions that may contribute to or
amplify the pathogenicity of HIV, thus having an important role in the development of
neurocognitive impairment (e.g. drug abuse and alcohol or infection with viral co-
pathogens such as hepatitis C virus).

Other factors that may contribute to HAND are the prolonged survival of HIV-infected
patients, thereby extending the brain’s exposure to HIV virions and proteins, the use of
increasingly toxic combinations of poorly penetrating drugs in highly antiretroviral-
experienced AIDS patients, and selection of more virulent HIV strains with higher
replication rates and greater virulence in neural tissues. Eden and colleagues found that a
substantial number of patients still show signs of macrophage/microglia activation even
after 4 years of viral suppression with HAART. All these factors converge in producing
damage to dendrites and synapses leading to the disruption of the highly integrated
functioning of neural systems that is required to process information, leading to HIV-
associated neurocognitive disorders.
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3. Epidemiology

Since the introduction of cART in 1996, the incidence of HIV-associated diseases in the
industrialised countries has decreased to the extent that the life expectancy of HIV-
infected people is now close to that of non-infected individuals. The incidence of HAND
was found to be less decreasing than that of the other AIDS-defining conditions , although
the most severe forms of dementia are much rarer now The prevalence of neurocognitive
dysfunction caused by HIV itself (as apposed to opportunistic infections) increases over
time after infection and is currently estimated at 20—-50%. HAND is a treatable condition,
and the treatment effect is larger in cART-naive and more impaired, i.e., demented,
patients. Several authors reported patients with suppressed plasma viraemia who
developed chronic progressive and at times fluctuating cognitive dysfunction. One
longitudinal study of cognitive dysfunction in asymptomatic HIV-infected individuals
yielded stable cognitive performance over 5 years. Patients who were diagnosed and
treated early after infection had a low prevalence of NCI. HIV patients, however, who
started their cART late, 1.e., with a low CD4 cell count, and where observed over several
years were found to be cognitively somewhat more impaired than HIV-negative
individuals. Longitudinal cohort observations found that many patients with asymptomatic
neurocognitive impairment (ANI), even with suppressed plasma viral load, eventually
developed symptomatic NCI. Although the widespread use of CART has lead to a marked
decrease in the number of patients with more severe manifestation of HAND, less severe
NCI remains frequently being observed in clinical practice, and these manifestations now
occur earlier during the course of HIV infection.

HAND is associated with shortened survival. In patients with a known time point of the
primary HIV infection, an early decrease of CD4 cell count and high initial plasma
viraemia were found to predict NCI. Patients in whom the primary HIV infection is
clinically manifest have an earlier onset and a more rapid course of NCI .

In 2015, 29,747 people were newly diagnosed with HIV in the European Union and
European Economic Area, with a rate of 6.3 per 100,000 (http://ECDC.europa.eu; accessed
March 2017).

The mean age of people living with HIV is increasing. The highest prevalence is now in
the age group around 50 years. This implies that the differential diagnosis of NCI of HIV-
infected patients needs to encompass virus-independent and age-associated diseases. The
odds of developing HAND increase with rising age.
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4. Treatment
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With the assumption that the HIV infection of the brain is the necessary prerequisite for

the development of HAND, the mainstay of a causal treatment is the suppression of virus

replication in the brain. In treatment-naive patients, various studies employing different
methodologies have demonstrated this to be an achievable goal. cART leads to a lower
virus load in the brain parenchyma as well as in the CSF, there is improvement of
electrophysiologic parameters and, finally, a randomised clinical study has demonstrated
improved cognitive function . Notable improvement starts some 4—8 months after start of
treatment . The degree of clinical improvement is higher in more severely affected patients,
and it corresponds to the increase of CD4-lymphocytes

5. prevention

For the prevention of HAND, an early start of cART might be beneficial, although there
are no randomised studies . The value of CNS-penetrating substances for the prevention of
HAND (as opposed to its treatment) is not established.
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Conclusions

The prevalence of HIV infection and the age of the infected population are rising.

HAND is a subcortical type of cognitive disease with psychomotor slowing as the most
salient feature.

The differentiation from other types of cognitive disorders becomes ever more important.

The diagnosis of HAND is made on clinical grounds. Ancillary diagnostics steps are done
to exclude differential diagnoses.

HIV patients should be regularly screened for neurocognitive dysfunction.

For treatment of HAND, CNS-penetrating substances should be considered.
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HPV INFECTION

Human papillomaviruses (HPVs) belong to the family Papillomaviridae.

Papillomaviruses are a family of DNA viruses that infect the epithelium and mucosae

and have a double-stranded, circular genome.it is the most common sexually transmitted

disease, in males and females worldwide[1].Approximately 4% of all cancers are

associated with HPV. HPV infection is the major cause of cervical cancer and genital
warts .Genital HPV infections have a peak prevalence between ages 18 and 30. Most of
these infections clear spontaneously, but in 10-20% of women, these infections remain
persistent and are at risk ofcervical intraepithelial neoplasm (CIN) [2]

scientists have identifed over 200 subtypes of HPV, which are broadly categorized into
high-risk and low-risk types LR-HPV(low risk HPV ) usually causes subclinical infections
or benign papillomas .Two of high-risk HPV (HR-HPV) type 16 and 18, are responsible
for the majority of HPV-related cancers, including cervical, anal, penile, and
oropharyngeal cancers .[1] high-risk HPV reside in the E6 and E7 genes, which if
inappropriately expressed in dividing cells deregulate cell division and differentiation.

Pathogenesis

Virus characteristics

PVs are a group of viruses with marked species-specificity and are capable of producing
subclinical infections, of long evolution with low viral replication; clinical infections,
through the evasion of the host’s immune mechanisms; in addition, they participate in the
process of carcinogenesis of tumors.PV measures approximately 50 nm in diameter and
has an non-enveloped capsid with icosahedral symmetry; its DNA consists of a double
helix with a genome.The viral capsid consists of L1 protein and L2 protein. It infects fish,
reptiles, birds and, mainly, mammals.[4]
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Viral infection

HPV infection occurs when viral particles reach exposed basal cells, usually by

microtrauma in the epithelium.The places where the infection appears to be facilitated

are: transition epithelium in the uterine cervix and anal region, specialized epithelia of

the salivary glands of the oral cavity and tonsillar crypts of the oropharynx, hair follicles,

eccrine and apocrine glands, in addition to the epidermis.The virus binds to the heparan

sulfate proteoglycans of the basal cells and exposed basement membrane, which serves as
a primary receptor. This binding happens with the L1 protein, which induces changes in
the viral capsid that bind it to another receptor, not yet identified. The internalization of the
capsid,can take two to four hours.The entry of the viral genome into the nucleus is
mediated by the L2 protein. Thereafter, infection begins by viral genome transcription.The
viral replication cycle has three phases: an initial amplification of DNA, with the
participation of proteins E1 and E2; a phase of maintenance of viral replication that occurs
in the proliferating infected cells; and a phase of genome amplification and formation of
new viruses that occurs when the cells complete their differentiation. The maintenance
phase can last for months or years. Viral capsid proteins encapsidize viral DNA to form
viral particles that are released as epithelial cells are detached. HPV, in general, completes
its life cycle in epithelial cells; does not produce viremia, cell lysis, or inflammation; and
remains protected from the immune system through mechanisms of evasion of the innate
immune response, in addition to delaying the adaptive immune responses. As a rule, this

Epidermal cell differentiation Papilloma Viral life cycle
pathway

Capsid proteins

Stratum corneum — = 3
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S (horny layer)
——— —— Stratum granulosum
(granular layer)
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-
é“}j (prickle cells) early genes
P Mitosis

/ - Viral DNA
a _ Basal cell copy number)

phenomenon is correlated with persistent HPV infections and an increased chance of
progression to neoplasms.[4]

Replicating viral DNA
Expression of

Keratinocytes are sentinel cells of the immune system and can initiate a response to viral
pathogens. Proteins E6 and E7 from HR-HPV (16, 18, and 31) interfere in this response.
HPV infection does not activate or recruit Langerhans cells, antigen-presenting cells
present in the squamous epithelium. They do not respond to the HPV capsid, unlike dermal
dendritic cells, which are able to initiate an immune response to the viral L1 protein.
Consequently, an antigen specific immune response does not occur. Initial infections of
some types of HPV can be controlled by innate immunity, while clinically evident lesions
require a local immune response involving CD8+ cytotoxic T lymphocytes and T helper 1
CD4+, which produce interleukin 2 (IL-2) and interferon-gamma (IFN-a) and recognize
the viral proteins E6, E7, and E2.
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The complete elimination of the virus may not take place, leading to its latency. HPV
reactivation is often observed in immunosuppressed transplant patients and HIV patients.

[4]

Clinical manifestations

Both in females and males, HPV infection is usually transient, and the associated lesions
have a high remission rate. However, persistent HPV infection with HR subtypes is
associated with invasive carcinomas, especially among women and immunocompromised
patients.[1] The different clinical manifestations vary according to the type of HPV
involved in the infection, the anatomical site of virus predilection, and the host’s immune

response.[4]
HPYV infection and related disease

diseases including common dermatologic conditions seen at clinics as well as the condition
of a public health problem as a sexually transmitted infection.[4]

Oral warts and
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Transmission

The primary route of genital HPV infection is sexual intercourse, both vaginal and anal
transmission requires skin—skin contact and penetration of the vagina or anus is not a

prerequisite .[2]
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Epidemiology

There is a significant geographical variation on cervical infection rates and subsequent
carcinoma cases worldwide. The higher rates are noted in South America and in sub-
Saharan Africa, which highlights the need for improving education and access to
screening and prevention programmes in these areas.[3] It is clear that infection with
high-risk HPV types precedes the development of CIN2/3 .HPV 16 is the commonest
HPV type detected in ICC (55%), followed by HPV 18 (12.8%), and together these two
types cause 70% or more of ICC irrespective of geographical locale [2]At a given point in
time, 10.2% of women with normal cervical cytology are positive for HPV DNA in their
cervix, although there are geographical differences in prevalence.The pattern of infection,
is consistent with peak rates in young (b25 years old) women, a rapid fall in the 30s and
40s, and a slight rise in the postmenopausal age groups. [2]

North America

Age specific HPV prevalence (%)
o

< 25 25-34 35-44 45-54 >54
Age group (years)
i Africa =-de= Central-south America =~ Europe =—lll= N America - @ Asia

Age-specific HPV prevalence, both low- and high risk types, in five world regions among women with
normal cytology.

HPV = human papillomavirus.

Diagnosis

Warts are usually a clinical diagnosis due to the characteristic macroscopic appearance,
but biopsy should be performed in case of uncertainty.Patients should also be tested for
HPV and other sexually transmitted infections, including HIV. polymerase chain reaction
(PCR) ,liquid-based cytology [3].

Prevention and Treatment

It has been reported that the majority of HPV-related cancers are preventable through HPV
vaccine, when administered before exposure. Currently, there are 3 diferent HPV vaccines
that have been, or are currently being used to prevent HPV-related cancers worldwide: the
bivalent HPV vaccine (Cervarix, by GlaxoSmithKline), the quadrivalent HPV (4vHPV)
vaccine (Gardasil by Merck) and the nonavalent HPV (9vHPV) vaccine (Gardasil-9 by
Merck) .Actually, 9vHPV—protecting against HPV types 6, 11, 16, 18, 31, 33, 45, 52,
58—is routinely recommended to both males and females from ages 9 to 45 years of age
to help prevent dysplastic lesions caused by human papillomavirus [1]
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Diagnosis of mucormycosis
Keywords 1-Abstract
mucormycosis  Mucormycosis is an angioinvasive fungal infection, due to fungi of the
Diagnosis order Mucorales. Its incidence cannot be measured exactly, since there
Mucolares are few population-based studies, but multiple studies have shown that it
Treatment is increasing.(1)

Classical diagnostic methods comprise histology/microscopy as well as

culture and are still the gold standard. Newer molecular methods are
evolving quickly and display great potential in early diagnosis, although
standardization is still missing. Among them, quantitative PCR assays
with or without melt curve analysis are most widely used to detect fungal
DNA i1n clinical samples. Depending on the respective assay, sequencing
of the resulting PCR product can be necessary for genus or even species
identification. Further, DNA-based methods include microarrays and
PCR-ESI-MS. However, general laboratory standards are still in
development, meaning that molecular methods are currently limited to
add-on analytics to culture and microscopy.(2)
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2-Introduction
Mucormycosis is an angioinvasive fungal infection due to fungi of the order Mucorales.

Depending on the clinical presentation it is classified as rhinocerebral, pulmonary, cutaneous,
gastrointestinal, disseminated or other, which includes uncommon rare forms, such as
endocarditis, osteomyelitis, peritonitis, renal, etc.(3)

Although considered an uncommon disease, mucormycosis is classified as an emerging
infection by the National Institutes of Allergy and Infectious Diseases (NIAID) that is often
misdiagnosed due to the lack of a reliable diagnostic assay.(4)

Mucormycosis is the third most common fungal infection in patients with hematologic
malignancies. Among all Mucorales, Rhizopus spp. are responsible for almost 70% of all
cases of mucormycosis, with the Mucor and Lichtheimia species being the next most
common.(5)

Conventional methods such as microscopy and culture remain the gold standard but may
lack sensitivity, in addition, cultures may take a long time to yield a positive result. In this
context, the development of alternative culture-independent methods, which are based on the
detection of genetic material, has been pursued by many researchers in the last decades. This
review aims to give a comprehensive overview of current investigational and commercial
molecular assays and to discuss the potential, limitations, and perspectives in this rapidly
evolving field(6)
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It is therefore essential to be able to make a rapid and accurate diagnosis of this
infection.(7)

The epidemiology of mucormycosis is evolving as new immunomodulating agents are
used in the treatment of cancer and autoimmune diseases, and as the modern diagnostic
tools lead to the identification of previously uncommon genera/species such as
the Apophysomyces or Saksenaea complex.(8)

Treatment includes antifungal agents in combination with surgical intervention. The only
new agent with activity against Mucorales is isavuconazole, but it does not seem to offer
significant advantages over historical first line therapy of amphotericin B-based drugs or
posaconazole.(9)

3-Epidemiology

For example, Rhizopus spp. (34%), Mucor spp. (19%), and Lichtheimia spp. (19%) were most
commonly identified in patients with mucormycosis in Europe. In India,
although Rhizopus species are the most common cause of the disease, Apophysomyces
elegans, A.variabilis and Rhizopus homothallicus are emerging species and uncommon agents
such as Mucor irregularis and Thamnostylum lucknowense are also being reported(10)
Infections by Mucorales are typically rapidly progressive. However, an emerging opportunistic
fungus, Mucor irregularis (formerly Rhizomucor variabilis var. variabilis) initially reported
in farmers from China, is the cause of an infection with a completely different epidemiology
and clinical presentation(11)
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4-Diagnosis

The prerequisites for the diagnosis of mucormycosis are a high index of suspicion,
recognition of host factors, and prompt assessment of clinical manifestations. Diplopia in a
patient with diabetes or pleuritic pain in a neutropenic host may be a sign of this infection
and should lead to the prompt use of imaging modalities and subsequent acquisition of
samples for testing by histology, microbiology, and advanced molecular methods

the most common clinical presentations of Mucorales infection are rhinocerebral,
pulmonary, soft tissue, and disseminated disease; however, virtually any organ can be
affected

Another emerging imaging technique, which may eventually aid in the diagnosis and
management of mucormycosis is the positron emission tomography-computed tomography
(PET/CT) with [18F]-fluorodeoxyglucose (FDG)(12)

Microscopy of primarily sterile body specimens is an important tool in the diagnosis of
invasive fungal infections, as positivity provides proof of an infection. Bronchoalveolar-
lavage fluids and sinus tissue must be handled as sterile specimens.
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5-Serology

Enzyme-linked immunosorbent assays, immunoblots, and immunodiffusion
tests have been evaluated with variable success. Mucorales specific T cells were
detected by an enzyme-linked immunospot (ELISpot) assay in three hematological
patients who developed invasive mucormycosis. None of the controls had
Mucorales-specific T cells. The use of such specific T cells as surrogate diagnostic
markers will be the subject of further studies.(20)

6-Treatment

Rapid correction of metabolic abnormalities is mandatory in patients with uncontrolled
diabetes and suspected of mucormycosis. In this respect, experimental evidence suggests
that the use of sodium bicarbonate (with insulin) to reverse ketoacidosis, regardless of
whether acidosis is mild or severe might be associated with better outcome with the
disease due to reversal of the ability of Mucorales to invade host tissues(21)
Mucoraceous fungi are resistant to most antifungals in vitro, including voriconazole.
Amphotericin B 1s the most active drug, except for
some Cunninghamella and Apophysomyces isolates. Posaconazole and isavuconazole are
also active while itraconazole and terbinafine show some activity against certain
strains(22)

7-Conclusions

Epidemiology of mucormycosis is evolving. In light of new evidence, diabetes mellitus
remains the main underlying disease globally. As diabetes is rising, especially in low and
middle-income countries, a rise in mucormycosis cases 1s expected and this should be
alarming. In developed countries, the most common underlying diseases are
hematological malignancies, with acute myeloid leukemia the most frequent. IVDU is the
main risk factor for isolated cerebral mucormycosis, and post-pulmonary tuberculosis and
chronic kidney disease are emerging risk factors in developing countries. New emerging
species  include Rhizopus =~ homothallicus, Thamnostylum  lucknowense, Mucor
irregularis and Saksenaea erythrospora(23)

The molecular diagnosis of mucormycosis has improved the management of
mucormycosis by the better identification of cultured isolates, but also by direct
identification on clinical tissue samples. More recently, the early detection of circulating
Mucorales DNA has been shown to be a major advance in the management of
mucormycosis: the Mucorales qPCR performed on serum or plasma is a non-invasive
technique that can be performed in all patients(24)
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NEUTROPHIL EXTRACELLULAR TRAPS IN ASTHMA

Abstract
Asthma is a common chronic respiratory disease that affects millions of people

S 3 g 0

worldwide. Bronchial asthma involves a variety of cells, including airway
inflammatory cells, structural cells, and neutrophils, which have gained more attention
because they secrete substances that play an important role in the occurrence and
development of asthma. Neutrophil extracellular traps (NETs) are mesh-like structures
composed of DNA, histones, and non-histone molecules that can be secreted from
neutrophils. NETs can enrich anti-bacterial substances and limit pathogen migration,
thus having a protective effect in case of inflammation. However, despite of their anti-
inflammatory properties, NETs have been shown to trigger allergic asthma and worsen
asthma progression. Here, I give you some points of the roles of NETs in asthma.

Keywords: Asthma, Neutrophil extracellular traps

Introduction

Neutrophils are an essential component of the host response against invading pathogens,
thought to be the first line of defense in the innate immune system against infection and
constitute approximately 70% of the leukocytes in the peripheral blood. About 50-100
billion neutrophils are generated in the bone marrow, and one billion are released into the
circulation.In response to inflammatory stimuli, neutrophils migrate from the circulating
blood to infected tissues, where they can efficiently bind, engulf, and inactivate pathogens
through phagocytosis, degranulation, and the release of neutrophil extracellular traps
(NETs).

The formation of NETs is a recently discovered mechanism of host defense against invading
pathogens. When an organism becomes infected or stimulated to induce inflammation,
neutrophils are activated and release NETs, These NETs are composed of granules and nuclear
constituents that disarm and kill pathogens extracellularly through a series of activated
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signaling pathways.

NET formation can be achieved through a cell-death process, termed NETosis, or in
association with the release of DNA from viable neutrophils. Bronchial asthma is a
heterogeneous chronic inflammatory disease with a broad spectrum of severity. More than300
million people globally suffer from asthma with up to 10% of all patients having severe
asthma.

Bronchial asthma involves a variety of cells, including airway inflammatory cells, structural
cells, and neutrophils, which have gained more attention because they secrete substances
that play an important role in the occurrence and development of asthma.

Multiple studies have indicated that there are a large amount of NETs in the airways of
asthmatics and COPD patients, NETs can engulf and kill invading pathogens in the host.

IN the following ,I decide to explain the connection between NETs and asthma.
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Nets and Asthma

Asthma is a chronic heterogeneous airway inflammatory disease that affects approximately
300 million people worldwide. Asthma is characterized by airway inflammation, reversible
airflow obstruction, and airway hyperresponsiveness , Asthma symptoms include recurrent
wheezing, coughing, and shortness of breath.

According to the Chinese Asthma Guideline 2020, asthma can be classified into mild,

moderate, and severe asthma. Based on the treatment response, asthma can also be categorized
as glucocorticoid sensitive or insensitive. Previous studies have shown that asthma is mainly
driven by Th2 cells secreting IL-4, IL-5, and IL-13, leading to airway eosinophil
inflammation. With further research, however, it has been found that asthma can be caused by
airway neutrophilic inflammation, especially in acute, severe, and glucocorticoid insensitive
asthma. This classification is based on the proportion of eosinophils and neutrophils in
induced sputum. In summary, asthma is classified into either eosinophilic, neutrophilic, mixed
granulocytic, or paucigranulocytic according to the type of infiltrating cell in the induced
sputum.
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Role of NETs in Early Asthma
Neutrophils and its secretion, NETs, play a vital role in the pathogenesis of asthma. Jancar

et al. pointed out that after ovalbumin (OVA) stimulation in mice, neutrophils in the
bronchial alveolar lavage fluid (BALF) increased at 6 h, peaked at 12 h, and then
decreased, while eosinophils increased at 18 h. Toussaint et al. showed that neutrophils
increased significantly on the first day and NETs formed after rhinovirus (RSV)

stimulation in a murine asthma model, involved in immune responses and asthma

pathology, but there was no significant change in eosinophils. A more recent study has

shown that in an LPS- and house dust mite (HDM)-induced asthma model, a population of

neutrophils that specifically expresses CXCR4 were recruited early in the airway response,
which release NETs. NETs derived from CXCR4 neutrophils were also needed to mediate

allergic asthma triggered by infection with influenza virus or exposure to ozone. In
addition, studies showed that neutrophils increased more earlier at 3 h after an initial OVA
stimulation releasing of neutrophil elastase—a major component of NETs, while
eosinophils began to rise at 24 h. Weng et al. further investigated the role of macrophages
in the inflammatory response. They showed that macrophages could induce neutrophil
infiltration by producing chemokines following allergen stimulation. These studies suggest
that neutrophils are involved in early asthma, while eosinophils play a role in late asthma
responses.



Pham et al. showed that NETs formation peaked on the second day post-Sendai virus
infection and that NETs played a crucial role in the early immune response by recruiting
and activating leukocytes such as CD4 + and CD8 + T cells and increasing TNF-a, IL-
6, and pathogenesis of asthma through increased TNF-a aggravates AHR as well as
recruits inflammatory cells with a positive feedback. This effect was confirmed by other
researchers

Marichal et al. showed that NETs can promote the presentation of antigen by DCs and
induce a Th2 inflammatory response in asthma mice model induced by LPS-HDM, as
evidenced by increased secretion of Th2 cytokines, eosinophil infiltration, mucus
hypersecretion, and airway hyperresponsiveness. These results indicate that the early
infiltration of neutrophils and the formation of NETs are involved in the early stage of
asthma.
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Role of NETs in Asthma Progression

The role of NETs in asthma progression has been debated. The neutrophil population has
been shown to increase in induced sputum or BALF samples from patients with severe
asthma, acute exacerbation of asthma, and persistent asthma. In children with acute asthma,
the level of NETs in the peripheral blood were also increased. Extracellular DNA (eDNA),
a main component of NETs, was detected at a higher level in sputum samples from those
with severe asthma compared to those with mild/moderate asthma.

However, as shown in another study, NETs increased in the circulation but not in the BALF.
Neutrophils and NETs were not shown to increase after inhalation of allergens in airway
biopsy specimens, and the effects on NETs in the peripheral blood remain unclear. We
suspect BALF may not well represent airway NETs levels than sputum, and circulating
NETs levels, which reflect neutrophil activation, could become another useful marker of
asthma severity and poor control. However, to what degree NETs levels in the peripheral
blood or airway change in severe asthma and acute exacerbation asthma remain unknown,
as do the factors that are involved in NETs fluctuation. Thus, further clinical research is
needed to understand the role of NETs in asthma progression.

The exact mechanism underlying asthma progression has not been clarified, but evidence
suggests that airway epithelium disruption is a primary cause. Virus, other microorganisms,
and allergen stimulation will make increased neutrophil recruitment. Neutrophil can
produce NETs by vital NETosis through directly microbial stimulation or suicidal NETosis
with elevated IL-8 secreted by leukocytes. Increased NETs can disrupt bronchial.



Conclusion

To date, since their discovery, there has been substantial research progress regarding the
antibacterial properties of NETs, and it has been widely accepted that NETs play an
essential role in trapping and killing microbes to prevent microbial dissemination.
However, growing evidence demonstrates that the formation of these extracellular
structures contributes to the pathogenesis of several diseases systemic lupus

erythematosus, CF, and thrombosis. In particular, studying the role of NETs in asthma and
COPD has become an area of growing interest. Existing researches indicated that there is a
substantial level of NETs present in the airways of asthmatics and COPD patients. In
addition, it appears that NETs are beneficial to fighting infection in the presence of chronic
inflammatory airway diseases, and fine tuning of NET formation throughout the course of
the above diseases is the goal for the development of novel NET targeted therapies of

infected

patients. The excessive NETs in the airways or lung tissue can cause varying degrees of
damage to the lung, resulting in impaired pulmonary function and the acceleration of
disease progression. The severity of these patients’ condition is positively correlated with
the level of NETs in the airways. Thus, inhibiting NET formation is an attractive strategy
for preventing the deleterious effects of NETs or their components in patients with
asthma or COPD. It is uncertain whether regulating neutrophil activation or directly
targeting NETs can inhibit the occurrence and development of disease in such patients;
however, we hope to provide new potential therapeutic targets and customize treatment
for chronic inflammatory airway diseases in the future. This can be achieved by
increasing our understanding of the molecular mechanisms behind NET formation,
elucidating the regulation of NETosis and investigating the function of these processes in
chronic inflammatory airway diseases.
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Topic: Typhoid Fever (Salmonella Typhi)

Introduction:

Salmonella enterica serotype typhi is a gram-negative bacterium that is responsible for

typhoid fever and has been a burden on developing nations for generations. In 1829,
Pierre Louis was the first to coin the term “typhoid fever” after identifying lesions in
the abdominal lymph nodes of patients who had died from “gastric fever.

Although first described in the early 1800s, it was not until 1880 when the organism for
typhoid fever was discovered. In 1880, German pathologist Karl Eberth identified S.
enterica. It was first cultured in 1884 by Georg Gaffky. Several years later, Almroth
Wright developed a vaccine for the disease.
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Etiology:

Salmonella enterica serotype typhi is a gram-negative, rod-shaped, flagellated
bacterium whose only reservoir is the human body.

The bacterium is serologically positive for lipopolysaccharide antigens O9 and O12 as
well as the distinct polysaccharide capsular antigen Vi.

Epidemiology:

Typhoid fever is more common in children and young adults and is associated with
low-income areas in which poor sanitation is prevalent. Improved living conditions and
the introduction of antibiotics resulted in a drastic reduction of typhoid fever morbidity
and mortality in industrialized countries. However, the disease continues to be a public
health problem in many developing areas of the WHO African, Eastern Mediterranean,
South-East Asia and Western Pacific Regions. As of 2019 estimates, there are 9 million
cases of typhoid fever annually, resulting in about 110 000 deaths per year.



Pathophysiology:

Salmonella enterica serotype typhi is usually contracted by ingestion of food or water
that is contaminated with the excrements of people that carry the organism and must
survive the gastric pH barrier in the stomach prior to adherence in the small intestine.

Approximately 1% to 5% of patients will become chronic carriers of Salmonella
enterica serotype typhi despite adequate antimicrobial therapy. A chronic carrier is
defined as a patient that has excretion of the bacterium in the stool or urine for greater
than 12 months after an acute infection and is typically of the female gender or has
cholelithiasis. Those in the chronic carrier state will typically have high levels of
antibodies to the Vi antigen and will not develop the clinical disease.

The presence of Vi antigen, the secretion of invasin and the formation of
lipopolysaccharide are the three most important factors associated with the organism's
virulence.

S typhi and paratyphi enter the host's system primarily through the distal ileum. They
have specialized fimbriae that adhere to the epithelium over clusters of lymphoid tissue
in the ileum (Peyer patches), the main relay point for macrophages traveling from the
gut into the lymphatic system. The bacteria then induce their host macrophages to
attract more macrophages. S typhi has a Vi capsular antigen that masks PAMPs,
avoiding neutrophil-based inflammation . In addition, serotypes typhi and paratyphi are
able to Quorum Sense. This is a type of intracellular communication by which the
organisms coordinate swarming and biofilm production.
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Complication:
o
X The 2 most common complications in untreated typhoid fever are:
K3
‘l‘, 1 Internal bleeding in the digestive system:
Most internal bleeding that happens in typhoid fever isn't life threatening, but it can
make you feel very unwell.
Symptoms include:
Feeling tired all the time
Breathlessness
Pale skin
An irregular heartbeat
Vomiting blood
A blood transfusion may be required to replace lost blood, and surgery can be used to
repair the site of the bleeding.
2 Splitting (perforation) of a section of the digestive system or bowel, which spreads
4 the infection to nearby tissue:
fs Perforation is potentially a very serious complication. This is because bacteria that live
% in your digestive system can move into your stomach and infect the lining of your
% abdomen (the peritoneum). This is known as peritonitis. Peritonitis i1s a medical
Y emergency as the tissue of the peritoneum is usually sterile (germ-free).
o Unlike other parts of the body, such as the skin, the peritoneum doesn't have an inbuilt
a

defence mechanism for fighting infection.

<= -

Loss of

Hizh fever. ‘ Chills. ‘ appetite.

o)

‘Rose spots™ rash.
(usl.lally on chest/stomach).

<

-G~

Nausea, vomiting. Diarrhea or constipation.

Stomach
(abdominal) pain.

peritonitis, the infection can rapidly spread into the blood (sepsis) before spreading to
other organs. This carries the risk of multiple organ failure. If it isn't treated properly,
it may result in death In.

v



Diagnosis: A sample of your blood, stool, urine or bone marrow is used. The sample is
placed in an environment where bacteria grow easily. The growth, called a culture, is
checked under a microscope for the typhoid bacteria. A bone marrow culture often is
the most sensitive test for Salmonella typhi.

A culture test Is the most common diagnostic test. But other testing may be used to
confirm typhoid fever. One is a test to detect antibodies to typhoid bacteria in your
blood. Another test checks for typhoid DNA in your blood.

Differential Diagnosis:

The differential diagnosis of those infected with Salmonella enterica serotype typhi
should include:

Malaria

Q fever

Amebiasis
Leptospirosis

Dengue fever

Yellow fever
Leishmaniasis

Filariasis

Viral hemorrhagic fever.
Treatment:

The first antibiotic to be used to treat infections caused by Salmonella enterica serotype
typhi was chloramphenicol. Only 2 years later, resistant forms of Salmonella enterica
serotype typhi were discovered in the community. Currently, ciprofloxacin or ofloxacin
have become the mainstay of treatment. Despite the risks associated with quinolone
therapy in children, they are acceptable to use for severe infection or when alternative
therapies are unavailable. When resistance to a quinolone is identified, an extended-
spectrum cephalosporin such as ceftriaxone can be used. Another option for those
infected with a quinolone-resistant strain of Salmonella enterica serotype typhi would
be azithromycin. Combination therapy of fluoroquinolones, cephalosporins, and
macrolides have been used in those who fail to respond to standard therapies.

Prevention:

Countries with less access to clean water and washing facilities typically have a higher
number of typhoid cases.
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Sometimes, a doctor may treat a person preemptively with antibiotics if they know the
person will be in an area where the condition is endemic. Typically, they will prescribe
ceftriaxone (Rocephin) or cefixime (Suprax) along with azithromycin.

Other preventive measures are as follows:

Vaccination:

Before traveling to a area, a person should receive a vaccine against typhoid fever.
The typhoid vaccine is available as an oral medication or a one-off injection:

Capsule: For adults and children over the age of 6 years, this is a live, attenuated
vaccine. It consists of four tablets that a person should take every other day, the last of
which at least 1 week before travel. However, the capsule version is currently not
available in the U.S.

Shot: For adults and children over the age of 2 years, this is an inactivated vaccine a
person needs to get 2 weeks before travel. A person who has previously received the
vaccine should get a booster shot 2 weeks before traveling.

The typhoid vaccine Is only 50-80% effective, so a person should still exercise caution
when eating, drinking, and coming into contact with people.

Avoiding infection:

Even when the symptoms of typhoid have passed, it is still possible to be carrying the
bacteria.

This makes it hard to stamp out the disease, because carriers whose symptoms have
finished may be less careful when washing food or interacting with others.

The following are some general rules Trusted Source to follow in locations where
typhoid is common to help minimize the likelihood of typhoid infection:

Drink bottled water, preferably carbonated.

If there is no access to bottled water, boil available water for at least 1 minute before
consumption.

Be wary of eating anything that someone else has handled.
Avoid eating at street food stands, and only eat food that is still hot.
Do not have ice in drinks.

Avoid raw fruit and vegetables, peel fruit yourself, and do not eat the peel.
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Wiskott Aldrich syndrome:
Introduction:

The Wiskott-Aldrich syndrome (WAS) is a rare X-linked disorder with variable clinical
phenotypes that correlate with the type of mutations in the WAS protein (WASP) gene.
WASP, a key regulator of actin polymerization in hematopoietic cells, has 5 well-
defined domains that are involved in signaling, cell locomotion, and immune synapse
formation.

WASP facilitates the nuclear translocation of nuclear factor kB and was shown to play
an important role in lymphoid development and in the maturation and function of
myeloid monocytic cells. Mutations of WASP are located throughout the gene and
either inhibit or dysregulate normal WASP function.

Analysis of a large patient population demonstrates a phenotype-genotype correlation:
classic WAS occurs when WASP is absent, X-linked thrombocytopenia when mutated
WASP is expressed, and X-linked neutropenia when missense mutations occur in the
Cdc42-binding site.

Clinical feature:

The Wiskott-Aldrich syndrome is an X-linked primary immunodeficiency originally
characterized by the clinical triad of thrombocytopenia, eczema, and
immunodeficiency.

Low number of platelets is a universal feature of WAS and XLT, usually presenting in
the first year of life and typically causing petechiae, easy bruising, spontaneous or
prolonged bleeding.

Clinical manifestations suggesting WAS/XLT often are present at birth and include
petechiae, bruises, and bloody diarrhea. Excessive hemorrhage after circumcision is an
early diagnostic clue, as is eczema in infancy and childhood.

Infections, including otitis media with drainage of mucoid material, bacterial
pneumonia, and skin infections, are frequent complaints. Patients with XLT have less
problems with eczema and infections and often are misdiagnosed with idiopathic
thrombocytopenia.




Pathophysiology:

Defects in WASp function have been shown to impair cellular processes in myeloid
and lymphoid lineage cells, including cell adhesion and migration, phagocytosis,
immune synapse assembly and, more recently, autophagy and inflammasome
regulation . The pathogenesis of the platelet defect remains only partially understood
and is thought to result from a combination of megakaryocyte dysfunction leading to
small/abnormally formed platelets and increased platelet destruction in the spleen.
Megakaryocyte numbers in the bone marrow are typically normal.

Diagnosis:

Screening for WASP mutations can be performed by flow cytometry using a suitable
anti-WASP antibody.

Female mutation carriers can also be detected using flow cytometry, confirmed by
genetic sequencing. While WAS carriers are usually asymptomatic, clinical features
have occasionally been reported in girls, where clinical manifestations occur as a result
of non-random X-inactivation and extreme lyonisation, with preferential use of the
mutated X chromosome.

Treatment:

Short of hematopoietic cell transplantation (HCT), there currently is no curative therapy
for WAS, although gene therapy is under study. Conventional treatment and supportive
care include use of prophylactic antibiotics, such as trimethoprim-sulfamethoxazole, to
prevent Pneumocystis jiroveci pneumonia; use of acyclovir to prevent herpes simplex
infection; and judicious use of platelet transfusions to treat major bleeding episodes,
such as acute central nervous system hemorrhages or gastrointestinal bleeding, or to
prevent excessive blood loss during surgery.

The use of elective splenectomy has been advocated in selected patients with
WAS/XLT, to reverse the thrombocytopenia and arrest the bleeding tendency by
increasing the number of circulating platelets. But splenectomy markedly increases the
risk of septicemia in these and is not routinely recommended; patients who do undergo
splenectomy require life-long antibiotic prophylaxis.
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