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ANGIOKERATOMA OF FORDYCE
TSMU Department of Dermatology and Venereology

SUMMARY
Rare skin diseases, such as angiokeratoma of Fordyce, are of great interest to dermatologists. We
present an overview of angiokeratomas, their classification, general information, clinical and
pathomorphological signs of the disease, diagnosis and treatment methods. The article reports the clinical
case of Fordyce’s angiokeratoma in a 25-year-old male patient, who was diagnosed based on clinical
history, clinical presentation, and the result of pathological studies.
Keywords: angiokeratomas, angiokeratoma of Fordyce
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LIVER TRANSPLANTATION IN GEORGIA
Batumi Shota Rustaveli State University; Batumi Referral Hospital

SUMMARY
Transplantation experience in Georgia, despite representing a challenge for chronic diffuse
diseases, congenital metabolic lesions, biliary tract congenital atresia, and, in some cases, liver diseases
with a primary or secondary cancerous process, is the only means of treatment. Yet, it is not a daily surgical
intervention, it is still welcomed. Georgia is among the countries where this operation is completed.
Keywords: liver, transplantation, Georgia
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Introduction. The 2019 novel coronavirus (2019-nCoV), also known as the severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2), first appeared in China in Wuhan in December 2019.
Since then, this new virus, also known as coronavirus disease 2019 (COVID-19), has dramatically spread
across all national boundaries, and on March 11, 2020, the World Health Organization (WHO) declared
it to be a pandemic disease [1]. The lower respiratory tract-related symptoms of the novel COVID-19,
such as fever, coughing, dyspnea, and tightness in the chest, can develop rapidly into acute respiratory
distress syndrome (ARDS) [2]. However, COVID-19 can also cause a variety of upper respiratory tract-
related symptoms, such as a sore tongue, difficulty breathing and nasal congestion [3]. In the early stages
of the infection, olfactory and gustatory changes are common [2-5].

Vitamin B12 (also identified as cobalamin) is a water-soluble vitamin that is part of the set of
vitamins in the B complex. It has crucial roles in the blood and cardiovascular system [6], also being
implicated with the regulation of the immune system and antiviral activity [7,8]. Additionally, this
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vitamin is an indispensable nutrient with distinctly significant roles in the skeletal muscle-gut—brain axis,
such as the maintenance of skeletal muscle and neurobehavioral parameters [9,10] and modulation of gut
microbiota [11]. Vitamin B12 was ranked among the top 4 substances for potential use in treatment for
COVID-19, based on findings from a study conducted with the assistance of molecular modeling and
virtual screening tools, using data on US Food and Drug Administration—approved drugs [12]. Therefore,
vitamin B12 combined with a nutritious diet can be an important adjuvant in treating COVID-19 and in
patients treated after COVID-19 infection.

The subclinical inadequacy rates of vitamin B12 are high in developing countries and vegetarian
populations because the primary source of this vitamin is animal-based foods [13,14]. Additionally, older
adults, people who have had bariatric surgery, and those at increased risk of B12 deficiency, and use of
some medications also pose a risk factor [15]. Vitamin B12 deficiency leads to hematologic,
neuropathologic, and cardiovascular disorders, mainly by interfering with the homocysteine (Hcy)
metabolism and the methylation reactions of the organism [16,17].

Since vitamin B12 is engaged in diverse roles in the organism and is impacted by various medical
conditions, identifying vitamin B12 status is vital for patients with ongoing COVID-19 infection and those
who underwent COVID-19. Based on the association of vitamin B12 with the muscle-intestinal-cerebral
axis and its function in viral infections and the immune system, we aimed to offer verification and
innovative perspectives with respect to B12 during management and persistent manifestations of COVID-
19.

Vitamin B-12 deficiency effects on COVID-19 patients. Patients with COVID-19 may present
acute polyneuropathy such as Guillain—Barré syndrome and variants, which affect the peripheral nervous
system due to an exacerbated immune response to infection or also as a postinfectious immune-mediated
response [18,19,20]. The most common Guillain—Barré syndrome are severe back pain and muscle
weakness, and there may be long-term complications, including severe disability, pain, and fatigue [19,20].

Some COVID-19 symptoms can persist for weeks or months after symptoms onset; this condition
is called acute post-COVID-19 (from week 5 to week 12), long COVID-19 (from week 12 to week 24), or
persistent post-COVID-19 symptoms (lasting > 24 weeks) [8]. The symptoms include gastrointestinal
symptoms (eg, diarrhea, nausea and vomiting, abdominal pain); neurologic manifestations (eg,
concentration impairment, anxiety and depression symptoms, headache, migraine, dementia, stroke,
obsessive-compulsive disorder, anorexia, apathy, executive deficits, vertigo, memory or cognition loss,
hallucinations, sleep disturbances, post-traumatic stress disorder, loss of taste (ageusia) or of smell
(anosmia); neuromuscular disorders (eg, fatigue) and muscular disorders (eg, muscle weakness, myalgia).

Various vitamin B12 deficiency symptoms are like those found in patients with COVID-19 and
post-COVID-19 [9,10]. Studies tested vitamin B12 supplementation to alleviate some of the symptoms of
various diseases that are also present in COVID-19 [21-23]. Two RCTs [22,24] and 5 meta-analyses
[21,25,26,27,28] reported benefits of vitamin B12 supplementation in methylcobalamin (0.5-1 mg orally
or local injection for 2 weeks to 1 year) and cyanocobalamin (2000 mg orally or 1-1000 mg via
intramuscular route for 90 days to 4 months) forms. The benefits were mainly in analgesic action and
attenuation of neurologic symptoms.

Methods. At the beginning of 2022 after recovering from the virus, most of the patients addressed
us with a neurological symptom which usually developed in 1 or 2 weeks after recovery and got worse
over time.

From April to November of 2022, we started collecting data from 312 patients who had laboratory
confirmed COVID-19 for the last three months and neurological symptoms. Most patients were women.
These subjects were not receiving treatments and did not have any diseases that may potentially cause a
vitamin B12 insufficiency; they had not undergone bariatric surgical procedures, and did not follow a
vegetarian dietary pattern. All these patients presented with at least one of these symptoms:

1. Memory problems such as short-term memory impairment.

2. Depressive syndrome.

3. Mood changes, easily irritated and agitated (especially in children).
4. Lack of concentration.
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5. Tingling sensation and/or weakness (especially in the upper limb).
6. General weakness, drowsiness.

JECM 2024/1

CBC, TSH and Serum vitamin B12 levels were measured in all these patients. Studies have shown
that 288 of them had vitamin B-12 levels below 200 pg/ml (with a slightly elevated MCHC), 8 patients
had a high level of TSH, in 17 cases they had both B12 deficiency and high level of TSH.

MCHC

PERCENTAGE DISTRIBUTION OF SYMPTOMS

Memory problems 92%
Impaired concentration 62%
Tingling sensation 64%
Mood changes 90%
Weakness of muscles 89%

38.00

3750

37.00 |

36.50 |

36.00 |

3550 |

For each symptom, we give 1 point to assign with MCHC level.

MCHC LEVEL CORRELATION WITH SYMPTOMS

°
° °
° °
8
| _—
.
°
Score
Correlations
MCHC Score
MCHC Pearson Correlation 1 941”7
Sig. (2-tailed) .000
N 288 288
Score Pearson Correlation 941" 1
Sig. (2-tailed) .000
N 288 288

** Correlation is significant atthe 0.01 level (2-tailed).
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Methods: A total of 288 patients diagnosed with vitamin B12 deficiency were enrolled in this
study. Each patient was given the option to choose their preferred treatment plan. The patients were
divided into two groups based on their choices. The first group, comprising 208 of the participants, opted
for an oral dosage of 1000 mg per day, to be taken once in the morning on an empty stomach for a duration
of 2 months. The second group, 80 of the participants, initially chose a 10-day intramuscular injection
regimen followed by the same oral dosage of 1000 mg per day.

Results: After the 2-month treatment period, the outcomes of the two groups were assessed,
particularly regarding serum vitamin B12 levels. Among the patients who observed the oral dosage
regimen (Group 1), 85% displayed a significant improvement in their vitamin B12 levels, and the
neurological symptoms they had been complaining of, practically disappeared (only memory problems
remained as the main complaint), with values approaching 300 pg/ml. The rest of the patients in this group
still maintained serum B12 levels below the desirable threshold of 300 pg/ml, but these patients also
reported a reduction or complete disappearance of symptoms.

In contrast, the group of patients who underwent the combination therapy (intramuscular
injection followed by oral dosage) (Group 2) displayed varying results. After the initial 10-day
intramuscular treatment, all patients transitioned to the oral dosage of 1000 mg per day. At the end of the
2-month treatment period, it was observed that 90% of patients in this group achieved serum B12 levels
close to 400 pg/ml. The rest of the patients in this group still had vitamin B12 levels below the target
threshold (450-500 pg/ml). In the case of this treatment regimen, patients reported the disappearance and
reduction of symptoms after 14 days of treatment.

Discussion: The findings of this study highlight the influence of patient preferences on treatment
outcomes in individuals with vitamin B12 deficiency. While the majority of patients preferred the
convenience and ease of the oral dosage, only part of them demonstrated a substantial improvement in
their vitamin B12 levels after 2 months of treatment. This suggests that oral supplementation alone may
not be sufficient for all patients to reach the desired serum B12 levels.

On the other hand, the combination therapy involving intramuscular injections followed by oral
dosage showed comparable results to the oral-only regimen. However, it should be noted that the majority
of patients in this group still did not reach the target serum B12 levels after the 2-month treatment period.
This indicates the need for further investigation into alternative or adjunctive treatment approaches to
optimize outcomes for patients with persistent vitamin B12 deficiency.

These findings emphasize the importance of personalized treatment plans tailored to individual
patient preferences. Factors such as patient’s compliance, convenience, and tolerability should be taken
into consideration when designing treatment strategies for vitamin B12 deficiency. Future research could
focus on exploring novel administration methods, optimizing dosing regimens, and investigating the
potential benefits of adjunctive therapies to enhance the effectiveness of B12 supplementation in patients
with persistent deficiency.

This study demonstrates the varying outcomes of different treatment strategies for vitamin B12
deficiency based on patient preferences. While oral dosage and combination therapy showed promising
results for a subset of patients, a significant proportion still did not achieve optimal serum B12 levels. These
findings call for further research and the development of personalized approaches to address the diverse
needs of patients with vitamin B12 deficiency.

In conclusion, we recommend monitoring vitamin B12 levels in patients presenting with
neurological symptoms developed after COVID-19 infection.
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SUMMARY

At the beginning of the COVID-19 pandemic, olfactory and gustatory changes were common, and
they were associated with vitamin B12 deficiency. From early 2022 we observed post-COVID neurological
symptoms that significantly worsened the patient's quality of life, and because of this, the patients were
referred to primary care. The objective of our research was to evaluate the vitamin B12 deficiency
correlation to post-COVID neurological symptoms. 312 patients with laboratory-confirmed COVID-19
were included in the research. All the patients suffered from self-rated symptoms such as memory
problems, impaired concentration, mood changes, tingling sensation, and/or weakness of muscles. All
patients either denied having these symptoms before the COVID-19 infection or claimed that having these
symptoms did not affect their quality of life. Using standard enzyme-linked immunosorbent assay (ELISA)
serum vitamin B12 levels in the patients were measured. The study showed that 85% of patients had low
levels of vitamin B12. Based on the laboratory results, patients have been prescribed a daily dose of peroral
vitamin B12 therapy for 2 months. Patients with a severe deficiency were initially given the injectable
form for the first ten days, followed by a switch to the tablet form. Upon completing the treatment, all
patients reported a significant reduction or complete disappearance of their symptoms. Based on our study
we recommend the monitoring of vitamin B12 levels in patients presenting with neurological symptoms
developed after COVID-19 infection. The study also showed that oral supplementation alone may not be
sufficient to achieve the desirable level of vitamin B12 in all patients.

Keywords: Covid 19, Vitamin 12, Neurology
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Herpesviruses (family Herpesviridae) are large, enveloped viruses that possess a linear double-
strand DNA of 120-240 kb. Eight human herpesviruses were discovered, which are subdivided into three
groups: alpha-, beta- and gamma-herpesvirus. Herpesvirus infections cause significant morbidity in AIDS
and organ transplant patients with compromised immune systems. After initial infection, all
herpesviruses remain latent within specific host cells and may subsequently reactivate. Clinical
syndromes due to primary infection can vary significantly from those caused by reactivation of these
viruses. Herpesviruses do not survive long outside a host; thus, transmission usually requires intimate
contact. In people with latent infection, the virus can reactivate without causing symptoms; in such
cases, asymptomatic shedding occurs and people can transmit infection [1].

Despite the fact that the herpesviruses are genetically and structurally similar, they cause a wide
array of generally non-overlapping clinical syndromes. In contrast to other herpesviruses that are not
known to cause malignancy, Epstein-Barr virus (EBV) and human herpesvirus type 8 (HHV-8), also
known as Kaposi sarcoma—associated herpesvirus (KSHV), can cause certain cancers [2].

Both types of herpes simplex virus, HSV-1 and HSV-2, can cause oral or genital infection. Most
often, HSV-1 causes gingivostomatitis, herpes labialis, and herpes keratitis. HSV-2 usually causes genital
lesions. Transmission of HSV results from close contact with a person who is actively shedding virus.
Viral shedding occurs from lesions but can occur even when lesions are not apparent. After the initial
infection, HSV remains dormant in nerve ganglia, from which it can periodically reactivate, causing
symptoms. Recurrent herpetic eruptions are precipitated by overexposure to sunlight; febrile illnesses;
physical or emotional stress; immunosuppression; unknown stimuli. Generally, recurrent eruptions are
less severe and occur less frequently over time. Around 3.7 billion people around the world who are
under the age of 50 years have HSV-1 infections [WHO, 2023].
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Diseases include: Mucocutaneous infection (most common), including genital herpes, ocular
infection, central nervous system (CNS) infection, neonatal herpes. HSV rarely causes fulminant
hepatitis in the absence of cutaneous lesions. In patients with HIV infection, herpetic infections can be
particularly severe. Progressive and persistent esophagitis, colitis, perianal ulcers, pneumonia,
encephalitis, and meningitis may occur. HSV outbreaks may be followed by erythema multiforme,
possibly caused by an immune reaction to the virus. Eczema herpeticum is a complication of HSV
infection in which severe herpetic disease develops in skin regions with eczema.

HUMAN HERPESVIRUSES
Common Name Other Name Typical Manifestations

Herpes Simplex Virus | Human Gingivostomatitis, keratoconjunctivitis, tonsillopharyngitis,

Type 1 herpesvirus | herpetic whitlow, genital herpes, herpes labialis, encephalitis,
1 viral meningitis, esophagitis, pneumonia, disseminated

infection, hepatitis

Herpes Simplex Virus | Human Oral and genital herpes, herpetic whitlow, gingivostomatitis,

Type 2 herpesvirus | tonsillopharyngitis, herpes simplex keratitis, neonatal,
2 herpes, viral meningitis, hepatitis, disseminated infection

Varicella-zoster virus | Human Chickenpox, herpes zoster, disseminated herpes zoster
herpesvirus
3

Epstein-Barr virus Human Infectious mononucleosis, hepatitis, encephalitis,
herpesvirus | nasopharyngeal carcinoma, Hodgkin lymphoma, Burkitt
4 lymphoma, lymphoproliferative syndromes, oral hairy

leukoplakia, gastric cancer, multiple sclerosis

Cytomegalovirus Human Cytomegalovirus mononucleosis, hepatitis, congenital
herpesvirus | cytomegalic inclusion disease, hepatitis, retinitis, pneumonia,
5 colitis

Human herpesvirus | - Roseola infantum, otitis media, encephalitis

6A and 6B

Human herpesvirus 7 | - Roseola infantum

Kaposi sarcoma- | Human Causative role in Kaposi sarcoma and AIDS-related non-

associated herpesvirus | Hodgkin lymphomas, multicentric Castleman disease

herpesvirus 8

Mucocutaneous herpes simplex infection. Lesions may appear anywhere on the skin or mucosa

but are most frequent in the following locations: mouth or lips (perioral infection); genitals; conjunctiva
and cornea. Generally, after a prodromal period (typically < 6 hours in recurrent HSV-1) of tingling,
discomfort, or itching, clusters of small, tense vesicles appear on an erythematous base. Clusters vary in
size from 0.5 to 1.5 cm but may coalesce. Lesions on the nose, ears, eyes, fingers, or genitals may be
particularly painful.
Vesicles typically persist for a few days, then rupture and dry, forming a thin, yellowish crust. Healing
generally occurs within 10 to 19 days after onset in primary infection or within 5 to 10 days in recurrent
infection. Lesions usually heal completely, but recurrent lesions at the same site may cause atrophy and
scarring. Skin lesions can develop secondary bacterial infection. In patients with depressed cell-
mediated immunity due to HIV infection or other conditions, prolonged or progressive lesions may
persist for weeks or longer. Localized infections can disseminate, particularly - and often dramatically -
in patients who are immunocompromised.

Acute herpetic gingivostomatitis usually results from primary infection with HSV-1, typically
in children. Herpetic pharyngitis can occur in adults as well as children. Through oral-genital contact,
the cause can be either HSV-1 or HSV-2. Intraoral and gingival vesicles rupture, usually within several
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hours to 1 or 2 days, to form ulcers. Fever and pain often occur. Difficulty eating and drinking may lead
to dehydration. After resolution, the virus resides dormant in the semilunar ganglion.

Herpes labialis is usually a recurrence of HSV. It develops as ulcers (cold sores) on the vermilion
border of the lip or, much less commonly, as ulcerations of the mucosa of the hard palate.

Genital herpes is a common viral sexually transmitted infection and affected > 490 million
people ages 15 to 49 years old worldwide in 2023 [WHO, 2023]. Genital HSV can be caused by HSV-1
or HSV-2.

Herpes simplex keratitis, (HSV infection of the corneal epithelium) causes pain, tearing,
photophobia, and corneal ulcers that often have a branching pattern.

Herpetic whitlow, a swollen, painful, erythematous lesion of the finger, results from inoculation
of HSV through the skin and is most common among health care professionals.

Herpes simplex CNS infection. Herpes encephalitis occurs sporadically and may be severe.
Multiple early seizures are characteristic. Viral meningitis may result from HSV-2. It is usually self-
limited. Lumbosacral myeloradiculitis, typically caused by HSV-2, can occur during primary infection
or reactivation of HSV-2 infection and can result in urinary retention or obstipation.

Neonatal herpes simplex develops in neonates, including those whose mothers have no
suggestion of current or past herpes infection. It is most commonly transmitted during birth through
contact with vaginal secretions containing HSV and usually involves HSV-2. Neonatal HSV infection
usually develops between the 1st and 4th week of life, often causing mucocutaneous vesicles or central
nervous system involvement. It causes major morbidity and mortality.

Diagnosis of HSV infection is often clinical based on characteristic lesions. Laboratory
confirmation can be helpful, especially if infection is severe, the patient is immunocompromised or
pregnant, or lesions are atypical. A Tzanck test (a superficial scraping from the base of a freshly ruptured
vesicle stained with Wright-Giemsa stain) often reveals multinucleate giant cells in HSV or varicella-
zoster virus infection. Definitive diagnosis is with culture, seroconversion involving the appropriate
serotype (in primary infections), PCR, and antigen detection. Fluid and material for culture should be
obtained from the base of a vesicle or of a freshly ulcerated lesion. HSV can sometimes be identified
using direct immunofluorescence assay of scrapings of lesions. PCR of CSF and MRI are used to diagnose
HSV encephalitis.

Treating primary HSV infection with medications, even if done early, does not prevent the
possibility of recurrence. Isolated infections during mucocutaneous herpes simplex infection often go
untreated without consequence. Acyclovir, valacyclovir, or famciclovir can be used to treat infection,
especially when it is primary. Infection with acyclovir-resistant HSV is rare and occurs almost
exclusively in patients who are immunocompromised. Foscarnet may be effective for acyclovir-
resistant infections.

Secondary bacterial infections are treated with topical antibiotics (eg, mupirocin or neomycin-
bacitracin) or, if severe, with systemic antibiotics (eg, penicillinase-resistant beta-lactams). Systemic
analgesics may help. Gingivostomatitis and pharyngitis may require symptom relief with topical
anesthetics (eg, dyclonine, benzocaine, viscous lidocaine; Lidocaine must not be swallowed because it
anesthetizes the oropharynx, the hypopharynx, and possibly the epiglottis. Children must be watched
for signs of aspiration). Severe cases can be treated with acyclovir, valacyclovir, or famciclovir.

Herpes labialis responds to oral and topical acyclovir. The duration of a recurrent eruption may
be decreased by about a day by applying penciclovir 1% cream every 2 hours while awake for 4 days,
beginning during the prodrome or when the first lesion appears. Toxicity appears to be
minimal. Famciclovir 1500 mg as one dose or valacyclovir 2 g orally every 12 hours for 1 day can be
used to treat recurrent herpes labialis. Acyclovir-resistant  strains are  resistant
to penciclovir, famciclovir and valaciclovir.

23



JECM 2024/1

Herpetic whitlow heals in 2 to 3 weeks without treatment. Topical acyclovir has not been
shown to be effective. Oral or IV acyclovir can be used in immunosuppressed patients and those with
severe infection.

Treatment of Herpes simplex keratitis involves topical antivirals, such as trifluridine, and
should be supervised by an ophthalmologist. IV acyclovir should be used for therapy of Neonatal herpes
simplex.

Encephalitis is treated with IV acyclovir. Treatment for 14 to 21 days is preferred to prevent
potential relapse. Viral meningitis is usually treated with IV acyclovir. Acyclovir is generally very well-
tolerated. However, adverse effects can include phlebitis, renal dysfunction, and, rarely, neurotoxicity
(lethargy, confusion, seizures, coma; usually in the setting of renal insufficiency).

Chickenpox is caused by the varicella-zoster virus (human herpesvirus type 3); chickenpox is
the acute invasive phase of the infection, and herpes zoster (shingles) represents reactivation of the
latent phase.

Chickenpox, which is extremely contagious, is spread by Mucosal (usually nasopharyngeal) inoculation
via infected airborne droplets or aerosolized particles; Direct contact with the virus (eg, via skin lesions).

Chickenpox is most communicable during the prodrome and early stages of the eruption. It is
communicable from 48 hours before the first skin lesions appear until the final lesions have crusted.
Indirect transmission (by carriers who are immune) does not occur. Prior to the advent of the varicella
vaccine, chickenpox epidemics occurred in winter and early spring in 3- to 4-year cycles. In children
who are immunocompetent, chickenpox is rarely severe. In adults and children who are
immunocompromised, infection can often be serious. Mild headache, moderate fever, and malaise may
occur 7 to 21 days after exposure, about 24 to 36 hours before lesions appear. This prodrome is more
likely in patients > 10 years old and is usually more severe in adults. The initial rash, a macular eruption,
may be accompanied by an evanescent flush. Within a few hours, lesions progress to papules and then
characteristic, sometimes pathognomonic teardrop vesicles, often intensely itchy, on red bases. The
lesions become pustular and then crust. Lesions evolve from macules to papules and vesicles, which
then crust. A hallmark of chickenpox is that lesions develop in crops so that they are in various stages
of development in any affected region. The eruption may be generalized (in severe cases) involving the
trunk, extremities, and face, or more limited but almost always involves the upper trunk. Ulcerated
lesions may develop on the mucous membranes, including the oropharynx and upper respiratory tract,
palpebral conjunctiva, and rectal and vaginal mucosa. In the mouth, vesicles rupture immediately, are
indistinguishable from those of herpetic gingivostomatitis, and often cause pain during swallowing.
Scalp lesions may result in tender, enlarged suboccipital and posterior cervical lymph nodes. New
lesions usually cease to appear by the 5th day, and the majority are crusted by the 6th day; most crusts
disappear < 20 days after onset.

Sometimes vaccinated children develop varicella (called breakthrough varicella); in these cases,
the rash is typically milder, fever is less common, and the illness is shorter; the lesions are contagious.

Secondary bacterial infection (typically streptococcal or staphylococcal) of the vesicles may
occur, causing cellulitis or rarely necrotizing fasciitis or streptococcal toxic shock. Pneumonia may
complicate severe chickenpox in adults, neonates, and patients of all ages who are
immunocompromised, but usually not in young children who are immunocompetent. Myocarditis,
hepatitis, and hemorrhagic complications may also occur. Acute postinfectious cerebellar ataxia is one
of the most common neurologic complications in children; it occurs in 1/4000 cases in children younger
than 15 years of age. Reye syndrome, a rare but severe childhood complication, may begin 3 to 8 days
after onset of the rash, primarily following the use of aspirin. In adults, encephalitis can be life
threatening [3].

Chickenpox is suspected in patients with the characteristic rash, which is usually the basis for
diagnosis. The rash may be confused with that of other viral skin infections. If the diagnosis is in doubt,
laboratory confirmation can be done; it requires one of the following: Polymerase chain reaction (PCR)
for viral DNA; Immunofluorescent detection of viral antigen in lesions; Serologic tests; Viral culture;
Tzanck smear. In serologic tests, detection of IgM antibodies to varicella-zoster virus (VZV) or
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seroconversion from negative to positive for antibodies to VZV indicate acute infection. Samples are
generally obtained by scraping the base of lesions and are transported to the laboratory in viral media.
A Tzanck smear of a superficial scraping from the base of a freshly ruptured vesicle stained with Wright-
Giemsa or toluidine blue stain demonstrates multinucleated giant cells and epithelial cells with
eosinophilic intranuclear inclusion bodies in herpes simplex and herpes zoster infection. Culture can be
used but has lower sensitivity than PCR and a longer turnaround time (1 to 2 weeks).

Mild cases of chickenpox in children require only symptomatic treatment. Relief of itching and
prevention of scratching, which predisposes to secondary bacterial infection, may be difficult. Wet
compresses or, for severe itching, systemic antihistamines and colloidal oatmeal baths may help. To
prevent secondary bacterial infection, patients should bathe regularly and keep their underclothing and
hands clean and their nails clipped. Antiseptics should not be applied unless lesions become infected;
bacterial superinfection is treated with antibiotics. Patients should not return to school or work until
the final lesions have crusted. Oral antivirals, when given to patients who are immunocompetent within
24 hours of the rash’s onset, slightly decrease symptom duration and severity. However, because the
disease is generally benign in children, antiviral treatment of healthy children < 12 years old is not
routinely recommended. Oral valacyclovir, famciclovir, or acyclovir should be given to healthy people
at risk of moderate to severe disease, including patients with any of the following characteristics:

e >12years old and unvaccinated (> 18 years old for famciclovir)

o Skin disorders (particularly eczema)

¢ Chronic lung disease

e Long-term salicylate therapy

o Current corticosteroid therapy

e A secondary case contracted from household contacts, because secondary cases are usually more
severe than primary cases

Famciclovir or valacyclovir are the antivirals of choice for adults who are immunocompetent.
Acyclovir is a less desirable choice because it has poorer oral bioavailability. Patients > 1 year who are
immunocompromised should be treated with IV acyclovir. Because pregnant women are at high risk of
varicella complications, some experts recommend oral acyclovir or possibly valacyclovir for pregnant
women with varicella. Although available safety data are reassuring, the safety of antiviral therapy
during pregnancy is not firmly established, and there is longer experience with acyclovir in pregnancy
compared to valacyclovir. Acyclovir and valacyclovir are pregnancy category B drugs. IV acyclovir is
recommended for serious varicella disease in pregnant women. There are little data regarding the safety
of famciclovir in pregnancy so it is not generally recommended for pregnant women [4].

Chickenpox in children is rarely severe. Severe or fatal disease is more likely in the following:
e Adults
o Patients with depressed T-cell immunity (eg, lymphoreticular cancer)
¢ Those receiving corticosteroids or chemotherapy or who are otherwise immunosuppressed
o Patients being treated with tumor necrosis factor (TNF) antagonists

Prevention of Chickenpox. Infection provides lifelong protection. Potentially susceptible people
should take strict precautions to avoid people capable of transmitting the infection. A live-attenuated
varicella vaccine is available in 2 formulations in the United States: Standard two-dose varicella vaccine
and Combination measles-mumps-rubella-varicella (MMRYV) vaccine. All healthy children and
susceptible adults should receive 2 doses of live-attenuated varicella vaccine [5]. Vaccination is
particularly important for women of child-bearing age, those at high risk for exposure, and those who
have contact with individuals at higher risk for severe disease. These include healthcare professionals,
teachers, child care workers, and residents and staff of nursing homes or other institutional settings (eg,
correctional institutions). Serologic testing to determine immune status before vaccination in adults is
usually not required. Rarely the vaccine may cause chickenpox lesions in patients who are
immunocompetent, but disease is usually mild (< 10 papules or vesicles) and brief and causes few
systemic symptoms. Vaccination of health care workers who do not have evidence of varicella immunity
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is recommended. Susceptible health care workers who have been exposed to varicella should be
vaccinated as soon as possible and kept off duty for 21 days.

Vaccination is contraindicated in

o Patients who had a severe allergic reaction (eg, anaphylaxis) after a previous dose of the vaccine or
to a vaccine component

o Patients with moderate to severe acute concurrent illness (vaccination is postponed until illness
resolves)

e Patients who are immunocompromised

e Pregnant women and those who intend to become pregnant within 1 month of vaccination (based
on CDC recommendations) or within 3 months of vaccination (based on vaccine labeling)

o Patients taking high doses of systemic corticosteroids

¢ Children using salicylates

Postexposure prophylaxis. After exposure, chickenpox can be prevented or attenuated by
intramuscular (IM) administration of varicella-zoster immune globulin (VariZIG). Candidates for
postexposure prophylaxis include:

o People with leukemia, immunodeficiencies, or other severe debilitating illness without evidence of
immunity

e Pregnant women without evidence of immunity

¢ Neonates whose mother developed chickenpox within 5 days before or 2 days after delivery

¢ Neonates born at < 28 weeks and exposed to a non-maternal source even if their mother has evidence
of immunity (exposed neonates born at > 28 weeks should receive immune globulin if their mother
has no evidence of immunity)

The VariZIG immune globulin should be given as soon as possible (and within 10 days of
exposure) and may modify or prevent varicella. Vaccination should be given as soon as possible to
exposed, susceptible healthy patients eligible for vaccination (eg, age > 1 year and no contraindications).
Vaccination can be effective in preventing or ameliorating disease within 3 days and possibly up to 5
days after exposure.

Chickenpox and herpes zoster are caused by the varicella-zoster virus (human herpesvirus type
3); chickenpox is the acute, primary infection phase of the virus, and herpes zoster (shingles) represents
reactivation of virus from the latent phase.

Herpes zoster inflames the sensory root ganglia, the skin of the associated dermatome, and
sometimes the posterior and anterior horns of the gray matter, meninges, and dorsal and ventral roots.
Herpes zoster frequently occurs in older adults and people living with HIV and is more frequent and
severe in patients who are immunocompromised because cell-mediated immunity in these patients is
decreased. There are no clear-cut precipitants. Lancinating, dysesthetic, or other pain develops in the
involved site, typically followed within 2 to 3 days by a rash, usually crops of vesicles on an
erythematous base. The site is usually one or more adjacent dermatomes in the thoracic or lumbar
region, although a few satellite lesions may also appear. Lesions are typically unilateral and do not cross
the midline of the body. The site is usually hyperesthetic, and pain may be severe. Lesions usually
continue to form for about 3 to 5 days. Herpes zoster may disseminate to other regions of the skin and
to visceral organs, especially in patients who are immunocompromised [6].

Geniculate zoster (Ramsay Hunt syndrome, herpes zoster oticus) results from involvement of
the geniculate ganglion. Ear pain, facial paralysis, and sometimes vertigo occur. Vesicles erupt in the
external auditory canal, and taste may be lost in the anterior two thirds of the tongue.

Ophthalmic herpes zoster results from involvement of the gasserian ganglion, with pain and
vesicular eruption around the eye and on the forehead, in the V1 distribution of the ophthalmic division
of the 5th (trigeminal) cranial nerve. Ocular disease can be severe. Vesicles on the tip of the nose
(Hutchinson sign) indicate involvement of the nasociliary branch and a higher risk of severe ocular
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disease. However, the eye may be involved in the absence of lesions on the tip of the nose. An
ophthalmology consultation should be sought in V1 distribution zoster.

Intraoral zoster is uncommon but may produce a sharp unilateral distribution of lesions. No
intraoral prodromal symptoms occur [6].

Up to 6% of patients with herpes zoster experience another outbreak, although this percentage
may be higher in immunocompromised hosts. However, many patients, particularly older patients, have
localized pain with variable intensity lasting > 3 months from the last crusted lesion in the involved
distribution (postherpetic neuralgia). The pain of postherpetic neuralgia may be sharp and intermittent
or constant and may be debilitating. It may persist for months or years or permanently.

Herpes zoster is suspected in patients with the characteristic rash and sometimes even before
the rash appears if patients have typical pain in a dermatomal distribution. Diagnosis is usually based on
the virtually pathognomonic rash. If the diagnosis is equivocal, detecting multinucleate giant cells with
a Tzanck test can confirm infection, but the Tzanck test is positive with herpes zoster or herpes simplex.
Herpes simplex virus (HSV) may cause nearly identical lesions, but unlike herpes zoster, HSV tends to
recur and is not dermatomal. Viruses can be differentiated by culture or polymerase chain reaction
(PCR). Antigen detection from a biopsy sample can also be used to detect herpes zoster.

Treatment with oral antivirals decreases the severity and duration of the acute eruption and
decreases the rate of serious complications in patients who are immunocompromised; it may decrease
the incidence of postherpetic neuralgia. In patients who are immunocompetent, antiviral therapy is
often reserved for those who are > 50 years in whom benefit is greatest. Treatment is also indicated in
patients with severe pain, facial rash especially around the eye, and in patients who are
immunocompromised. Treatment of herpes zoster should start as soon as possible, ideally during the
prodrome, and is less likely to be effective if given > 72 hours after skin lesions appear, especially in the
absence of newly forming lesions. Famciclovir and valacyclovir have better bioavailability with oral
dosing than acyclovir, and therefore for herpes zoster, they are generally preferred. Corticosteroids do
not decrease the incidence of postherpetic neuralgia. For less severely immunocompromised patients,
oral famciclovir, valacyclovir, or acycloviris a reasonable option; famciclovir and valacyclovir are
preferred. For patients who are severely immuno-compromised, intravenous acyclovir is recommended.
Some experts recommend treatment beyond 7 to 10 days, lasting until all lesions are crusted, for
immunocompromised patients.

Although data concerning the safety of acyclovir and valacyclovir during pregnancy are
reassuring, the safety of antiviral therapy during pregnancy is not firmly established. Because congenital
varicella can result from maternal varicella but rarely results from maternal zoster, the potential benefit
of treatment of pregnant patients should outweigh possible risks to the fetus. Pregnant patients with
severe rash, severe pain, or ophthalmic zoster can be treated, preferably with acyclovir, because there
is longer experience with its use in pregnancy as compared to other medications,
although valacyclovir remains an option. There are little data regarding the safety of famciclovir in
pregnancy, so it is not generally recommended in pregnant women. Management of postherpetic
neuralgia can be particularly difficult. Treatments include gabapentin, pregabalin, cyclic
antidepressants, topical capsaicin or lidocaine ointment, and botulinum toxin injection. Opioid
analgesics may be necessary. Intrathecal methylprednisolone may be of benefit. A recombinant zoster
vaccine is recommended for adults > 50 years whether they have had herpes zoster or been given the
older, live-attenuated vaccine or not; 2 doses of the recombinant zoster vaccine are given 2 to 6 months
apart [7]. The recombinant zoster vaccine is also recommended for adults > 19 years who are or will be
immunodeficient or immunosuppressed because of disease or therapy, including those with a prior
history of varicella, varicella vaccine, or herpes zoster [8,10].

A post marketing observational study observed an increased risk of Guillain-Barre syndrome
during the 42 days following vaccination with the recombinant zoster vaccine, and as a result some
clinicians avoid recombinant zoster vaccine in patients with a prior history of Guillain-Barre syndrome

[9].
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Infectious mononucleosis is caused by Epstein-Barr virus (EBV, human herpesvirus type 4) and
is characterized by fatigue, fever, pharyngitis, and lymphadenopathy. Fatigue may persist weeks or
months. Severe complications, including airway obstruction, splenic rupture, and neurologic
syndromes, occasionally occur. Diagnosis is clinical or with EBV serologic testing. Treatment is
supportive.

EBV is a herpesvirus that infects 50% of children before age 5. Over 90% of adults are
seropositive for EBV. Its host is humans. EBV infection is usually asymptomatic [1,11]. After exposure
in the oral cavity, EBV infects B lymphocytes. Morphologically abnormal (atypical) lymphocytes
develop, mainly from CD8+ T cells that respond to the infection. After primary infection, EBV remains
within the host, primarily in B lymphocytes, for life and undergoes intermittent asymptomatic shedding
from the oropharynx. The virus is detectable in oropharyngeal secretions of 10 to 20% of healthy EBV-
seropositive adults. Shedding increases in frequency and titer in patients who are immunocompromised
(eg, organ allograft recipients, people living with HIV). EBV has not been recovered from environmental
sources and is not very contagious.

Transmission may occur via transfusion of blood products but much more frequently occurs via
kissing between an uninfected and an EBV-seropositive person who is shedding the virus
asymptomatically. Only about 5% of patients acquire EBV from someone who has acute infection. Early
childhood transmission occurs more frequently among lower socioeconomic groups and in crowded
conditions.

EBV is statistically associated with and likely has a causal role in Burkitt lymphoma, Certain B-
cell tumors in patients who are immunocompromised, Certain forms of Hodgkin lymphoma,
Nasopharyngeal carcinoma, Certain gastric cancers, Multiple sclerosis. EBV does not cause chronic
fatigue syndrome. However, it rarely causes a syndrome that may include fever, interstitial pneumonitis,
pancytopenia, hepatitis, or uveitis (ie, chronic active EBV) [11,20].

In most young children, primary EBV infection is asymptomatic. Symptoms of infectious
mononucleosis develop most often in older children and adults. The incubation period is about 30 to 50
days. Fatigue can last for months but is usually maximal during the first 2 to 3 weeks. Most patients
have the triad of Fever, Pharyngitis and Adenopathy. Fever usually peaks in the afternoon or early
evening, with a temperature around 39.5° C, although it may reach 40.5° C. Pharyngitis may be severe,
painful, and exudative and may resemble streptococcal pharyngitis. Adenopathy is usually symmetric
and may involve any group of nodes, particularly the anterior and posterior cervical chains. Adenopathy
may be the only manifestation. Other symptoms and signs include: Splenomegaly; Mild hepatomegaly
and hepatic percussion tenderness; Periorbital edema and palatal petechiae; Less frequently
maculopapular eruptions; Rarely jaundice. Splenomegaly, which occurs in about 50% of cases [1] is
maximal during the 2nd and 3rd week and usually results in only a barely palpable splenic tip. Although
recovery is usually complete, complications may be dramatic.

Neurologic complications are rare but may include encephalitis, seizures, Guillain-Barre
syndrome, peripheral neuropathy, viral meningitis, myelitis, cranial nerve palsies, and psychosis.
Encephalitis may manifest with cerebellar dysfunction, or it may be global and rapidly progressive,
similar to herpes simplex encephalitis, but is usually self-limited.

Hematologic complications are usually self-limited. They include Granulocytopenia,
Thrombocytopenia and Hemolytic anemia. Transient mild granulocytopenia or thrombocytopenia
occurs in about 50% of patients; severe cases with bacterial infection or bleeding occur less frequently.
Hemolytic anemia is often due to anti-i-specific cold-agglutinin antibodies.

Splenic rupture can have severe consequences. It can result from splenic enlargement and
capsular swelling, which are maximal 10 to 21 days after presentation. A history of trauma is present
only about half of the time. Rupture is usually painful but occasionally causes painless hypotension.

Respiratory complications include, rarely, upper airway obstruction due to pharyngeal or
paratracheal lymphadenopathy; respiratory complications may respond rapidly to corticosteroids.
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Hepatic complications include elevated aminotransferase levels (about 2 to 3 times normal,
returning to baseline over 3 to 4 weeks); they occur in about 90% of patients [1]. If jaundice or more
severe enzyme elevations occur, other causes of hepatitis should be investigated [11].

Infectious mononucleosis should be suspected in patients with typical symptoms and signs.
Exudative pharyngitis, anterior cervical lymphadenopathy, and fever may be clinically
indistinguishable from those caused by group A beta-hemolytic streptococci. However, posterior
cervical or generalized adenopathy or hepatosplenomegaly suggests infectious mononucleosis.
Moreover, detection of streptococci in the oropharynx does not exclude infectious mononucleosis.
Primary HIV infection can produce a clinical picture resembling acute EBV infection.

HIV enzyme-linked immunosorbent assay (ELISA)/Western blot is usually negative during the
acute infection and thus should not be used alone to diagnose early primary HIV infection. Quantitative
HIV RNA and p24 antigen detection are more sensitive for diagnosing acute HIV infection because HIV
RNA and p24 antigen are present in blood before HIV antibodies develop.

Cytomegalovirus (CMV) may also cause a mononucleosis syndrome, with atypical
lymphocytosis as well as hepatosplenomegaly and hepatitis but usually not with severe pharyngitis.
Toxoplasmosis may cause a syndrome similar to infectious mononucleosis with fever and
lymphadenopathy but usually not with pharyngitis.

Laboratory diagnosis usually involves a complete blood count and EBV serologic testing.
Lymphocytes that are morphologically atypical account for up to 30% of the white blood cells. Although
individual lymphocytes may resemble leukemic lymphocytes, lymphocytes are heterogeneous, which
is unlikely in leukemia. Atypical lymphocytes may also be present in HIV or CMV infection, hepatitis
B, influenza B, rubella or other viral illnesses, so diagnosis requires serologic testing. However, very
high atypical lymphocyte counts are typically seen only in primary EBV and CMV infection.

Two serologic tests are used to diagnose acute EBV infection:

e Heterophile antibody testing
e Specific EBV antibody testing

Heterophile antibodies are measured using various agglutination card (monospot) tests.
However, heterophile antibodies are present in only 50% of patients < 5 years and in about 80 to 90%
of adolescents and adults with infectious mononucleosis. Importantly, the heterophile antibody test may
be false-positive in some patients with acute HIV infection. The titer and prevalence of heterophile
antibodies rise during the 2nd and 3rd week of illness. Thus, if the diagnosis is suspected and the
heterophile antibody test is negative early in clinical illness (in the first week), testing can be repeated
approximately 7 days later. Due to the potential for false positive or negative results, the Centers for
Disease Control and Prevention (CDC) does not recommend heterophile antibodies to diagnose primary
EBV infection. However, a positive heterophile antibody test in the appropriate clinical situation is
generally sufficient to confirm the diagnosis of primary EBV. Alternatively, EBV antibody testing can
be performed.

EBV-specific antibody testing is highly sensitive. The presence of IgM antibodies to the EBV
viral capsid antigen (VCA) indicates primary EBV infection (these antibodies disappear within 3 months
after infection). IgG VCA (EBV VCA-IgG) also develops early in primary EBV infection, but these
antibodies persist for life. EBV nuclear antigen (EBNA-IgG) antibodies develop later (after 2 to 4
months) in acute EBV infection and also persist for life. If EBV antibody titers are negative or indicate
remote infection (ie, positive for IgG antibodies and negative for IgM antibodies), other diagnoses that
can present with similar symptoms should be considered.

Treatment of infectious mononucleosis is supportive. Patients are encouraged to rest during the
acute phase but can resume activity when fever, pharyngitis, and malaise abate. To prevent splenic
rupture, patients should avoid heavy lifting and contact sports for 1 month after presentation and until
splenomegaly (which can be monitored by ultrasonography) resolves. Although corticosteroids hasten
defervescence and relieve pharyngitis, they generally should not be used in uncomplicated disease.
Corticosteroids can be helpful for complications such as impending airway obstruction, severe
thrombocytopenia, and hemolytic anemia. Although oral or IV acyclovir decreases oropharyngeal
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shedding of EBV, there is no convincing evidence to warrant its clinical use in EBV mononucleosis.
Infectious mononucleosis is usually self-limited. Duration of illness varies; the acute phase lasts about 2
weeks. Generally, 20% of patients can return to school or work within 1 week, and 50% within 2 weeks.
Fatigue may persist for several more weeks or, in up to 10% of cases, for months. Death occurs in < 1%,
mostly resulting from complications (eg, encephalitis, splenic rupture, airway obstruction).

Cytomegalovirus (CMV, human herpesvirus type 5) can cause infections that have a wide range
of severity. A syndrome of infectious mononucleosis that lacks severe pharyngitis is common. Severe
focal disease, including retinitis, can develop in HIV-infected patients and in organ transplant recipients
and other patients who are immunocompromised. Severe systemic disease can develop in neonates and
patients who are immunocompromised. Laboratory diagnosis, helpful for severe disease, may involve
culture, serologic testing, biopsy, or antigen or nucleic acid detection. Ganciclovir and other antiviral
medications are used to treat severe disease, particularly retinitis [2,12].

CMV (human herpesvirus type 5) is transmitted through blood, body fluids, or transplanted
organs. Infection may be acquired transplacentally or during birth. Prevalence increases with age; 50 to
90% of adults have CMV infection (resulting in lifelong latent infection) [2]. Lower socioeconomic
groups tend to have a higher prevalence. Congenital CMV infection may be asymptomatic or may cause
abortion, stillbirth, or postnatal death. Complications include extensive hepatic and central nervous
system (CNS) damage. Acquired infections are often asymptomatic. An acute febrile illness, termed
CMYV mononucleosis, may cause hepatitis with elevated aminotransferases (usually subclinical without
jaundice), and atypical lymphocytosis similar to infectious mononucleosis due to Epstein-Barr virus
(EBV).

Postperfusion/posttransfusion syndrome can develop 2 to 4 weeks after transfusion with blood
products containing CMV. It causes fever lasting 2 to 3 weeks and the same manifestations as CMV
mononucleosis. In patients who are immunocompromised, CMV is a major cause of morbidity and
mortality. Disease often results from reactivation of latent virus. The lungs, gastrointestinal tract, or
CNS may be involved. In the terminal phase of AIDS, CMV infection causes retinitis about 30% of
patients and causes funduscopically visible retinal abnormalities. Ulcerative disease of the colon (with
abdominal pain and gastrointestinal bleeding) or of the esophagus (with odynophagia) may occur
[13,14].

Diagnosis of Cytomegalovirus:
e Detection of CMV antigen or DNA
e Urine culture in infants
e Biopsy of tissue that may be infected in patients who are immunocompromised
e Serologic testing

CMYV infection is suspected in
o Healthy people with mononucleosis-like syndromes
o Patients who are immunocompromised and have gastrointestinal, lung, CNS, or retinal symptoms
¢ Neonates with systemic disease

CMV mononucleosis can be differentiated from infectious (EBV) mononucleosis by the usual
lack of pharyngitis, a negative heterophile antibody test, and positive CMV serologic testing. CMV
infection affecting the liver can be differentiated from other viral hepatitis infections by hepatitis
serologic testing Laboratory confirmation of primary CMV infection is necessary only to differentiate it
from other, particularly treatable, conditions or serious disease, such as primary HIV.

Seroconversion can be demonstrated by development of CMV antibodies and indicates new
CMV infection. However, CMV disease can also result from reactivation of latent disease in
immunocompromised hosts. Reactivation of CMV can result in virus in the urine, other body fluids, or
tissues, but the presence of CMV in body fluids and tissues does not always indicate disease and may
merely represent viral shedding. Therefore, biopsy showing CMV-induced abnormalities in infected
tissue is often necessary to demonstrate invasive disease. Quantitative detection of CMV antigen or DNA
in the peripheral blood can also be very helpful because an elevated or rising CMV viral load is often
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highly suggestive of invasive disease. Such CMV detection can be particularly helpful in patients who
are severely immunocompromised with compatible clinical syndromes in whom biopsy may not be
feasible. Diagnosis of CMV infection in infants can be made by urine culture.

Treatment of Cytomegalovirus. For serious disease antivirals (eg. ganciclovir, valganciclovir,
foscarnet, cidofovir, maribavir) are used. CMV retinitis, which occurs mostly in AIDS patients, is treated
with systemic antivirals. Anti-CMV medications are used to treat severe disease other than retinitis but
are less consistently effective than in retinitis. Most patients receive induction therapy with
IV ganciclovir or oral valganciclovir. Maintenance (suppressive) therapy with ganciclovir or
valgancicloviris given after induction. Alternatively, IV foscarnetcan be given with or
without ganciclovir. Adverse effects of IV foscarnetare significant and include nephrotoxicity,
symptomatic hypocalcemia, hypomagnesemia, hyperphosphatemia, hypokalemia, and CNS effects.
Combination therapy with ganciclovir and foscarnet increases efficacy as well as adverse effects.
Cidofovir therapy is another alternative. Efficacy of cidofovir is similar to that of ganciclovir or
foscarnet. Significant adverse effects, including renal failure, limit its use. Cidofovir may cause iritis or
ocular hypotony (intraocular pressure < 5 mm Hg). The potential for nephrotoxicity can be reduced by
giving probenecid and prehydration with each dose. However, the adverse effects of probenecid,
including rash, headache, and fever, may be significant enough to prevent its use. Maribavir is an oral
medication for treatment of refractory CMV disease. Maribavir has a novel mechanism of action,
targeting the viral UL97 kinase, and prevents viral maturation. It is active against CMV that is resistant
to ganciclovir. Maribavir cannot be coadministered with ganciclovir or valganciclovir.

With any of the maintenance regimens, clinicians can consider stopping maintenance therapy
after 3 months of CMV therapy in HIV-infected patients who are taking antiretroviral therapy (ART)
and have had a CD4 count of > 100 cells/mL for 3 months. Intravitreal antiviral therapy should be used
in combination with systemic therapy for patients with CMV retinitis that immediately threatens sight
(ie, disease involving or close to the optic nerve or macula). Even patients receiving ocular injections
need systemic therapy to prevent CMV in the contralateral eye and extraocular tissues.

Prophylaxis or preemptive treatment (actively monitoring patients by viral load and giving
antivirals to those with evidence of infection) is effective for preventing CMV disease in solid organ or
hematopoietic cell transplant recipients infected with CMV and at risk of CMV disease. Medications
used include ganciclovir, valganciclovir, and foscarnet. Letermovir is a newer agent with a novel
mechanism of action that can be used for prophylaxis in bone marrow or renal transplantation. It has
many important drug interactions, including with cyclosporine, tacrolimus, sirolimus, and
voriconazole.

Three recently discovered members of the human herpesvirus (HHV) family are HHV-6, HHV-7,
and HHV-8. The closely homologous HHV-6 and HHV-7 are ubiquitous, with nearly universal prevalence
in persons older than 6 years. Human herpesvirus 8 partly shares the predilection of its 2 siblings for
latency in lymphoid tissues but has a more variable demographic distribution. All 3 HHVs are actively
investigated for their role in multiple pathologic abnormalities and have important cutaneous
manifestations. Dermatologists typically encounter HHV-6 and HHV-7 in classic roseola infantum,
whereas HHV-8 is also known as Kaposi sarcoma (KS)—associated herpesvirus. However, new disease
associations, novel diagnostic evaluations, and developments in antiviral therapies herald the possibility
of new advances in the diagnosis and treatment of HHV-6, HHV-7, and HHV-8 [15].

Human herpesvirus 6 has 2 variants, A and B, although new evidence suggests that these subtypes
are distinct viruses, each with its own strains. Human herpesvirus 6A has been found more commonly in
skin biopsy specimens from immunocompromised patients and is considered a possible cofactor in AIDS
progression. In comparison, HHV-6B is thought to be the primary etiologic agent in roseola. The cellular
receptor for HHV-6 is CD46, which is expressed on all nucleated cells. It accounts for the wider tropism
of HHV-6 compared with that of HHV-7, which uses CD4, the marker of a T-lymphocyte subclass. An
estimated 80% to 90% of the population sheds HHV-6 and HHV-7 intermittently in saliva. Human
herpesvirus 6 can also integrate into the human chromosome as an ingenious means of achieving latency
and vertical transmission. A recent chromosomal analysis confirmed that HHV-6 can be present in every
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cell of congenitally infected children. Such congenital presence of the virus is a confounding factor in
epidemiologic and diagnostic studies. Clinically, the mode of transmission for HHV-6 and HHV-7 is
probably less relevant because their ubiquity and nearly universal childhood serum positivity suggest that
exposure prevention is unlikely to be an option for controlling the spread of HHV-6 and HHV-7.

Similar to HHV-8, HHV-6 and HHV-7 may also have oncogenic properties. Although no
cutaneous malignancy has been clearly linked to any beta Herpesviridae, neoplastic transformation of
human epidermal keratinocytes has been shown in vitro. The integration of HHV-6 into telomeres with
subsequent viral-induced telomere elongation could account for part of its oncogenic properties and part
of its ability to evade the human immune system.

HHV-8, Human herpesvirus 8 is a member of the gamma Herpesviridae subfamily and a member
of the Rhadinovirus genus. It has multiple distinct subtypes and, similar to HHV-6 and HHV-7, a
predilection for lymphoid tissue. Longitudinal detection difficulties preclude establishment of HHV-8
prevalence, which is thought to approximately mirror that of KS, with relatively low rates in the United
States, except where KS is endemic and high rates exist. However, the prevalence of HHV-8 does not
completely correlate with KS prevalence because there are subpopulations with high HHV-8
seropositivity and nearly unknown KS. In the United States, the seroprevalence of HHV-8 is usually
estimated to be less than 10%, whereas estimates of the prevalence of KS usually fall below 0.1%. Human
herpesvirus 8 has been found in seminal fluid, nasal secretions, and saliva, but its mode of transmission
remains enigmatic. Seropositivity is unusual in infancy, which argues against widespread vertical
transmission. Kaposi sarcoma is more common in homosexual than heterosexual persons with AIDS. The
high prevalence in prepubertal children in endemic areas suggests that sexual transmission is unlikely to
be the sole mode of infection. A study of HHV-8—seropositive men who had sex with men and no clinical
evidence of KS showed that exposure to infectious saliva is a risk factor for HHV-8 acquisition. However,
this association alone does not explain the prevalence of disparities between homosexual and heterosexual
populations. Other likely routes of transmission are the transplant of infected organs, transfusion of
unprocessed blood, and shared use of injection needles.

Cutaneous Disease Caused by HHV-6 and HHV-7. The identified disease association of HHV-6
and HHV-7 is roseola infantum, also known as exanthem subitum, which develops in only a few infected
children. On the basis of isolation of the virus and seroconversion in blood samples from 4 patients in the
febrile phase of the illness, Yamanishi et al. proposed a causal association in 1988. One year later, a report
from a prospective study of 38 children confirmed HHV-6 viremia in 100% of patients with roseola
infantum in the early stages of the disease. More recently, roseola and the cutaneous eruptions associated
with primary HHV-6 infection have been connected to a specific type of viral encephalopathy. A more
debated association of the 2 viruses is pityriasis rosea. Studies linking HHV-6 and HHV-7 with pityriasis
have involved tissue, whole blood, and serum analysis. Temporal case clustering from different world
regions using regression analysis supported a pattern of seasonal cases compatible with an infectious
etiology. Although some studies showed a clear association with HHV-6 and HHV-7, others found HHV-
6 and HHV-7 to occur more commonly in controls than in persons with pityriasis. However, not all studies
can be taken at face value. Given the nearly universal prevalence of HHV-6 and HHV-7, checking for
viral DNA alone, without testing for an altered antibody response to show active infection, is insufficient
to establish or disprove an association.

Human herpesvirus 7, but not HHV-6, is currently also a candidate for the etiology of lichen
planus. In skin biopsy specimens from 33 patients, cells infected by HHV-7 were identified more
frequently in lichen planus lesions than in skin without lesions or in psoriatic or healthy skin. Moreover,
clinical remission after treatment was associated with a decrease in HHV-7 viral DNA. In addition,
multiple case reports link HHV-6 and HHV-7 to other cutaneous disorders, including HHV-6 in Stevens-
Johnson syndrome, thrombocytopenic purpura, purpura fulminans, papular-purpuric gloves and socks
syndrome, and Gianotti Crosti syndrome. Human herpesvirus 6 and HHV-7 may also contribute to other
disease processes with dermatologic implications, such as drug reactions and transplant complications [19].

Herpesviridae are strong candidates in the quest to better understand the pathogenesis of drug-
induced hypersensitivity syndrome (DIHS), particularly drug reaction with eosinophilia and systemic
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symptoms (DRESS). Data from 40 patients with DRESS suggest that it is a consequence of activated
immune cells directed against herpesvirus antigens. Seventy-six percent of these patients showed
reactivation of Epstein-Barr virus, HHV-6, or HHV-7. This reactivation, in turn, led to oligoclonal
proliferation of activated CD8 T lymphocytes directed against viral antigens and to the inappropriate
attack of host visceral and cutaneous tissue. Thus, the viral involvement in DRESS may result partly from
drug-induced HHV reactivation. In addition, the pathogenesis can be enhanced by the combined
modulation of inflammatory cytokines produced by the interplay of the suspected drug and the virus.
Traditionally, clinically significant reactivation of HHV-6 has been detected only after DIHS onset [16].

TABLE. Cutaneous Disease Associations of HHV-6, HHV-7, and HHV-8
HHV-6 | Roseola infantum HHV-6 encephalopathy (with cluster of convulsions in eruptive stage)

Pityriasis rosea Lichen planus Scleroderma Gianotti-Crosti syndrome DIHS/DRESS Stevens-
Johnson syndrome Gloves and socks syndrome Thrombocytopenic purpura/purpura
fulminans Graft-vs-host disease

HHV-7 | Roseola infantum Pityriasis rosea Lichen planus DIHS/DRESS Graft-vs-host disease

HHV-8 | Kaposi sarcoma Exanthem with primary infection

The diagnosis and management of HHV-6 and HHV-7 by cutaneous manifestations usually
depend on clinical acumen rather than viral detection. Each disease might also have unique nonviral
features. However, discerning the presence of HHV-6 and HHV-7, if not necessarily their contribution to
skin abnormalities, has become increasingly sophisticated and may play an increasing role in the future.
Similarly, the presence of HHV-8 is helpful in diagnosing KS, particularly when there are early lesions
that are easily confused with bruises or other vascular tumors.

Viral diagnostic techniques can be divided broadly into DNA/RNA detection, antigen assays, and
antibody assays. Generally, the probability of viral detection can be amplified by culture, but the
procedure is typically too time-consuming to have clinical utility. Skin biopsy specimens are tested by
antigen assays, polymerase chain reaction, or, if available, electron microscopy. When applied to tissue,
polymerase chain reaction, particularly real time techniques, is highly sensitive and facilitates
discrimination even of viral subtypes such as HHV-6A and HHV-6B. However, on the one hand, viral
DNA may still be below the detection limits in biopsied tissues, and, on the other hand, the mere detection
of viral nucleic acid does not prove its contribution to pathologic abnormalities. When applied to serum,
nucleic acid amplification techniques tend to be less sensitive than do HHV-specific antibodies and may
result in false-positives from contamination, particularly in persons with congenital HHV [17].

No antiviral agent or immunotherapy has been specifically licensed to treat or prevent HHV-6A
and -6B-associated diseases. While ganciclovir and foscarnet have antiviral activity against HHV-6B, as
yet there is insufficient evidence of their value in pre-emptive or prophylactic treatment against HHV-
6B-related encephalitis in patients with HCT. Oral brincidofovir has in vitro activity against both HHV-
6B and HCMV and was evaluated in a randomized trial to test its efficacy in preventing complications
from HCMYV reactivation. Stored sera from the study allowed an assessment of its ability to prevent HHV-
6B viremia, as well. Oral brincidofovir reduced the cumulative incidence of HHV-6B viremia at high risk,
but not low risk, patients. The study was too small to assess its ability to prevent HHV-6B-related
encephalitis.

Promising in vitro efficacy of several newer anti-herpesvirus drugs was reported—nucleoside
analogs, nucleotide analogs, prodrugs (such as brincidofovir), drugs directed as the helicase/primase
complex and various protein-protein interactions, and inhibitors of protein kinase and of DNA cleavage
and packaging. Other new drugs target cellular proteins essential for viral replication (eg, inhibitors of
cyclin-dependent kinases and the proteasome). Finally, several drugs approved for other purposes have
been found to have activity against HHV-6A and -6B - eg, leflunomide, artesunate, sirolimus, and
everolimus [18].

Humans and herpesviruses (HSV) have probably been linked for thousands of years. In recent
decades, research has explored many aspects of herpes virus infections, from severe infections to mild or
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subclinical manifestations. There are several conditions that are associated with herpes virus reactivation,
ranging from immune-regulatory modifications in the elderly to transplant-related complications.
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FAMILY HERPESVIRIDAE — AN OVERVIEW
Thilisi State Medical University, Georgia

SUMMARY

Herpesviruses (family Herpesviridae) are large, enveloped viruses that possess a linear double-
strand DNA of 120-240 kb. Eight human herpesviruses were discovered, which are subdivided into three
genera: alpha-, beta- and gamma-herpesvirus. Herpesvirus infections cause significant morbidity in AIDS
and organ transplant patients with compromised immune systems.

After initial infection, all herpesviruses remain latent within specific host cells and may
subsequently reactivate. Clinical syndromes due to primary infection can vary significantly from those
caused by reactivation of these viruses. Herpesviruses do not survive long outside a host; thus,
transmission usually requires intimate contact. In people with latent infection, the virus can reactivate
without causing symptoms; in such cases, asymptomatic shedding occurs and people can transmit
infection.

Despite the fact that the herpesviruses are genetically and structurally similar, they cause a wide
array of generally non-overlapping clinical syndromes.

In contrast to other herpesviruses that are not known to cause malignancy, Epstein-Barr virus
(EBV) and human herpesvirus type 8 (HHV-8), also known as Kaposi sarcoma—associated herpesvirus
(KSHYV), can cause certain cancers.

Keywords: Herpes, Herpesviridae, chickenpox, Epstein-Barr, Kaposi sarcoma
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SURFACTANT (SP-D) AND LUNG FUNCTIONAL DATA RELATIONSHIP WITH
ECHOCARDIOGRAPHIC INDICATORS OF HEART ISCHEMIC AND CHRONIC OBSTRUCTIVE
PULMONARY DISEASES
ITbilisi State University; 2 Tbilisi State Medical University

SUMMARY

Background: As it is well-known, cardio-vascular diseases represent one of the leading causes of
mortality. This disease is frequently accompanied by the chronic obstructive pulmonary disease which
extremely complicates the patient’s outcomes resulting in the increase of mortality rate. The conducted study
reviews the effect of SP-D upon the coronary heart disease and chronic obstructive pulmonary disease and
evaluates its relationships with the changes of echocardiographic parameters in case of the concomitant
existence of these two diseases.

Methods: The cohort of 90 patients were included in the study. The patients were divided into five
groups: group I (patients with CHD); group II (patients with dyslipidemia); group III (patients with COPD);
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group IV (patients with CHD and COPD); group V (control group). For the purpose of inclusion of patients in
the above-mentioned groups, the study utilized the laboratory (dyslipidemia - enzymatic methods) as well as
the instrumental methods (echocardiography, the pulmonary function tests were determined through
spirometry test).

Results: The highest incidence of SP-D was identified in the group of combined CHD and COPD
(35,1£16,7); The high value of circulated SP-D, which statistically differed from other groups, clearly illustrated
its effect on the clinical condition of a patient in case of COPD and CHD combination, when there was detected
the pulmonary function impairment FEV1-56.2+12.7, FVC-61.2+11.4 and FEV1/FVC 0.709+0.10 as well as the
positive correlation between SP-D and FEVI indicating the exacerbation of obstruction during the concomitant
CHD. According to the present study, the changes were observed in the echocardiographic data, namely, the
reduced ejection fraction (EF%) in the IV — combined CHD and COPD group and the increased ventricular
size in the same group. Conclusion: In COPD, the left ventricular functions as well as the right ventricle are
impaired prior to the distinct clinical manifestation of heart disease and the echocardiographic parameters are
in correlation with the functional parameters of COPD patients.

Keywords: Surfactant, lung, heart, ishemic disease, COPD
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dmbgg0, bobooBdyemo dbv 30 o YIMIEOm (3bmgergdal Bglo. 303d0bo0ol 300093 9600 39gob0ddo o6l
Lobhgdyto  Sbogdemon  3olybol  gobgomotgds 363039 @odol  Ggodhonmoe  bogmoggdgoal
6030000030[)3%@360[) 60300, émaméoeoo C—é)god(bon@o (30emo (CRP), %06606«)6360, 36000[}
oao@moQo A, bn@ogodOQS(bo D ©> 90 300300360 bobnsood 833630 o bobb@doéq):;mo boGomnéao
2g0mmd&030 5bcgdal 393cogg [8].

doybgeogoe 080bo, Gm3 Lozgocmosbmdol yggemodg 8b60dgbgemmgobo 808g80 o&ob gLdw
ggmee-ob EEM®L, 56LGIMBL Lodotoldotm 8mbod&gdgde dozbgbs 306 3730L oliognbgz0olb oo dobo
ggmco-00bosbimzodz00l dgbobgd.

3302930L 808560> 358mogemobml o3bgbs o oérg9bo 3063130l 031bgi30n60 3o603ghEgdo
ggme-obo o go, obggg EGmgméy domo  3m8oboool ML gdm ebomgbogeom oo
6030’)033@0(‘0[} o3 306088663&7[) 303306)0 SP-D-bo»ob.

doboemo o dgomeogdo: 33emggodo Bolotmogo 3o;309b¢gd0lL  3g6Bggolol, 33emgg0Longals
dgbgnemo  oym  3emobogyéoe  Lhodoemybo  oggmee-ob  3dmbg  dgdmbggggdo  BobolBoé
@oOgGmbGoégbﬂ@o 00-00, o6 3ol 806838 (300030(6@0‘380[) ongoédOob baag@oeosm ob(bmémo,
JMEOMbomgMocged, b gymmol  333960Lmdal  oogbmBo). gnmol  133060lmdol  dgdmbggggdo
©00gbmbhotgdnmo ogm 2016 Bemob  goocoemsebol  Bobgrogoo  (936rm3el  3oB0mEmgme
LoBemgoEmgdol (ESC) gooemonbo gnemol 338560bmdoborgal). 3o3096hgde ggdme-ob 303863039000 0o
0&0LHodomo gyl 138560bmdoc go8motobbgb  33ecmggocob. dgdmbggggde oboyggdizeom ob
36033bgemmgobo 06 38cmol, ®godemol, gbom3Ebyemo,  bggrmemmgonto 96 dghodmenyéo
©2603939000 0939 3odmE0(3bymo aym 336930000, godmbs 33emgg 306039(HErg08g gogemgbol godm.
Lo gmbhmemm  $gnege 390g90mmd  dmboemolyg 306gd0lgob, GmBmgdlo o6 omgbodbgdmeom
Bobolbo® 0ogbmBogdnmo o9ggds. 0baymEBotrgonemo mobbdmds odbs Bomgonemo yggemo
dmboboemoligob.

33em930L  Bohotrgdobol smotopbs 33emgg0d0 dmboboemg yggems 3060l egdmgéogeyemo
dmbo(39d0, GmIgemogy 39ggomed dbo30b, Ldglol, 3Bmazgboals, BmBggol obhmEacl, Lbgnemal obol
OGQSdbob (BMI), boag@oeoﬁm obd)méool) ﬁaoo3qmov. 030@63ob o336d300l) d)gb(bgbol) 30603806360
396LoBmgEmemo oym oggmee-ob Leddedol botalbool Igbsazobgomoce.

goemhgolb ambyizonéo hgbhgde 3gbéyemcs Contec (TM) Spirometer Model: SP100. go8mdggdo
LyobooehoBgdnemo oym 8396030l gnemd 9ol Lodmgsmgdol &g3mdgbosizogdol Bobgogom;
33C0930 Bo(boé@o 35)00000300@0[) 3063@3000: 803(‘033@330 Bo@o(ﬁ@o qnﬁ&qmé 3@60030(4)3006030,
39bEmemgdab (hgdbo 3o ©380ymazoemgob ATS/ERS-0b 2005 Bemol botrolbols 300bhrmemol 3oBg9b98emgdl
(Bobomgoe, gobdgmégdocee 3obg36gd0, 30630 LOBYoLem, olobEmam; s3mbnbodgol & m>663).
ggmee-ob oogbmBo ooggndbgdymmo oym ggoemizol germbogymmo m3bdhEgzonme  EovgeEgdel
3e0mdoem&o oboostoegol (GOLD) 360hg6033988g: ggmébotgdyemo 93mbyborggol dmgyemmds 1
60330 (FEV1)/q3m&lbotgonmo Lobogmibenm hggoemds (FVC) 70%-3g dggdmaen Bomgemoemo ogm
o&tjm@oq); 50% < FEV1 < 80% 5)006(')(4)(3 boanoqmo Leddodals bo\)@oa (GOLD b@oQoo 2); 30% < FEV1 <
50% 8dodq Lihocoool Loboor (GOLD byscoos 3); o FEV1 < 30%, &mgméay doemosh 3dodqg biyocos (GOLD
byocoos IV)

bnéagodhobdy 36mhgob D (SP-D)- SP-D 3mbi3gbhs300l g0bLodmgés brogdmes Lobbemols
36)0030 033600—033(4)38603@0 330000@000 (ELISA—880603080060 033600%3683603@0 oboemoado
obhobbgnemgdol 9.6. ,LgbgoR-8gmmeon). ggéoce 3m33cmgdlol ™3¢y bed 336030l goblodmgée
beegdms  03xbm-039639bhyem  sboemodohmEdg  Strip-Reader-ogo®ds  das  (ogocmos)-ob o
MyBiosource—qgoéaob 6)30d003360b bo 36360[) 8030030686000 (USA).

9gmgobrcoomgoggoyemo  33emg30 Rogodgdnemo oym "Philips clearVue 550”7 o3v06ohoo o
396LoBmgémemo oym 393cgge Imbopgdgde: Bo63bgbo 306 3ol 8mds - boBmgoba, g0bloBmgénemo
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(Lodememmm osbhmeny®o 8mds - LVEDA-U3). 303s3013980L d9dmbgggedo - 4,203-5,808 (42.0mm-—
58.4mm), doq;g?mb 388006333030 3,813-5,213 (37.8mm-52.2mm).

dobozbgbo 3063130l 30bcog3b0l gerogi300 EF (%) - dom 30600030l 393dg0c00 ognbgzes EF (%)
0003@360 2D-30 ,,boa%bmsob ngom“ EDV o ESV Hg%obgbom o om@gbo 333@380 %mé)an@om:

EF%-=(EDV-ESV)/EDV

dobosbgbo 306 3940L BmBob lgogloco, gobogabol gaéogseoy Lggg gobolodmgés Lggbol
dobgrogoo: gnemmol bemédocmnéo 313330000 a3ybgizeo (EF%) 53%-73% (52-72% 3985 303990Loog0L, 54~
74% gocmgdobongol); 306 31400390 dgocol Lobdg gobbodmgenme oym oslhmenodo (IVS-L3); 33060
33@@0[) bobdg 306> 33$m0330 daoqmb 3[)&)3[)0@ 806[)03@363@0 oym Qoob@mwo‘ao (LVPW-UL3);
doéo3bgbs Bobognemol 8mds (LA-U3) g0bobodmgeo Lobhmemol dmenmb, Gmegbog Bobogyemmol 3mds
060l yggemodg oceo. godmdgoliogol go8maygbgdmes gérdgmo oébgbo 3o6olidhgebocnyto mgédo
(3962396000 37mo620) g9bom 396000730l 300Eob 303w (o EMEbgotnemo 8mds); godmdgs beogos
ombhob o3ydob Embgdg. B8mdo Lglol Bobgogoe gobloBmgenemmo oym: 85303530l dgdanbgggedo
(LA(mm) @0033060) 3,0L8-4,009, dowgbob 333005383030 2,7L3-3,819.

(PASP) Bbggo g3oemhgol 96960980 - 3980830 brogdmed (héro 3nbdaconemo boédgemol bs 3000l
LoBgo&ol Bgommeooe (TR jet velocity method), (96mgnemo-mmHg), 396dme d9dgzo medemom:
goemhgol o6hgé00do Bbggo (PASP) = [RV (30633960 3065 3940) - RA (306533960 Bobogyemo) aéocngho]
+ [RAP (30633960 Bobogremob 66935)], beoeme mrogoce 30633960 Bobognemol 66930l dgogoligds beogdmeos
9399 67 39bob 8Bl o 3memod0ergoal Bobgrogom & Rolinbordgedy.

306)33360 83@0[) 333(\0@0603030[) 60’)630@36)0 8‘)?’38602’@‘)@ om3@36on PASP <36mmHg,
39b00080boce 0633960 Bobognemoal Ebggol benédocmyéo 3okggbgdgemo.

3nedmbyéo 3039663l lbgo gdmbodbgdoob smbobedbogas oliggg [9]:
30633360 306 3D$ob 3038606000300 qm/ ob ocmochyo300
30685360 3063‘330[} 060600(4)30@060 0300(4)30 8003@3 306)0[}08660@36 Q36d80 (,,D—ogooéaob“)
30633360 Gosoan@ob ocmodyo300
@0@0606)363@0 %0@(’93&) 0603600
o3 dggbgdo  3yemBmbyéo 303966800l Leddodol  botolbgdl, gobleBmgEyemo  oym
393c09gbo0troco [10]:
1. 3Lydygo - 20-40mmHg
2. Lodyoemem - 41-55mmHg
3. 3dodq - >55mmHg

W=

doéo 6o
d383m 6y gc:quboégbs Qzaob Gosfazaqnb
> (IVC) o dao ol
39 7 602g30b @ 66930
LJ (cm) % mmHg
6 &3 oey o
0 _
<2,1 >50% 0-5 (3) (RAP)
body osemm
0 _
>2,1 <50% 5-10 (8) (RAP)
body osemm
0 _
<2,1 >50% 5-10 (8) (RAP)
~2,1 <50% 10-20 (15)  [8semoam (RAP)

Bbéoqm 1. 3960336s: RAP-35633960 B0bognemoal 66930 (Lang ] Am Soc Echocardiogr 2015;28(1):1-39 Cardiac
Chamber Quantification Guidelines (ASE/EAC)

9399 @67 g9bob 3ga30ligde brogdmeos Lyd 3mbhoemyéo dogmdom, Lodybhobogol godmdgs
30000060l dobgrogom brgdmes J3gdm Y g9bol 39639bcon Jemotnem boddg. d39dm mey g9bo
<2,108, Gm3gmo3 3960go© 30emodotgdl (0demgds) >50% w&ds Bolybodgel &mU, doymomgdcd
bn&doemyés Bbggodg Boeryggbs Bobognyemdo (3mmHg), bmenm dgg9dm ©éy ggbol s&obéymmo
3Memodekrgdo <50% dgbodemms Bonmomgdegb do63396o Bobognemdo oélgonemo Bbggol dohgdody.
ob033 3olio 3mas >2,1L3 0Q0603636m@0 6)00600(4)3 d333m Qén 3360[) eoemohoges [11].

38



JECM 2024/1

%0@63&) o@@aéoob @ooaaoéob 80800830 bq)gbo 3003@3 3060[}@3660@‘36 Qgé)d%g
o30@03ob oé@géoob boédsq:obo o %0@63&) o@@géoob 600335)30300[) 330 @msggg; 08003860
96coce00bhmemobol (L3). 2015 ESC/ERS Guidelines-ob dobgeogoo gogotmmgdnmo qgoemizol séhgéos
0m3emgdd 0 ob 960l 2,563-8g dgho [12].

30633960 6obognemol godmdgs doGomosw brogds mmb 30396006 3mBo(z00da. 3o8mags brogdo
93030060 mmb 303960060 BoogmBom, Joc33960 Bobognmmal J30ég mgerddy. dotyg9bs Bobogyemal
ohgeom60 3900k Bobognmmodye dgewmgdg, 30633960 Bobognemol gédgmme mgédol 3o
696 homm8g. berérdoemyéo Bm8ob Bgoo Bgodo gobbodmgenmmo oym <44mm [13].

33@33360 o 306boq>3o: 300306 33@063 SP-D 80030(9360[) N 3033060636 ogdoo@—ob 3000m39693U,
ob033 @068600‘36030 033300350 dobo Gememo 80@—0[) 308@0606)8005030 [14]. 80030633@063 SP-D
©800bgdnemo  goemh3zeob o smghmlmmglmBnmo séhgeol  39weoEob HEObLemm 3300l
3EmEndhoe 0mgemgds. smgrmggbgdol GmL 9bmgdol godm Lodlogbol bgyeomBal ogodhmee o
(TNFoa) obgq3b  gbcommgemnéo SP-D  gdudéglost. oo 306739, 8mpotgyemotrg SP-D obgqgL
3006003003630 TNFax 8005603350[}, oob(bgoo 3@0[}0360’)06 omeoé)SBn@o 633330006350[) boaso@om,
G ndgemo(3 960b SP-D 6q(393¢hm&o [15].

3b6ocmo 2. bytazoddobh 3emtgob D (SPD) 3oBg9bgdcmgde $3103930b dobgcegaa

80B39690cmgdo Iy gy g0 M+SD | II§ gy oze M =SD | IIl§ gy ogo M+SD | IV§ g ogo M+SD| V§ gy ogo M+SD P

P4-1<0.006, P4-3<0.003, P4-

SPD 22,0+14,0 25,9+19,6 19,9+15,4 35,1+16,7 20,0+9,8
5<0.013

33603350: SPD - bnéqgod(l)os(l) 360)0305 D; P - bo@gansmgbob 3(’030303036@0. M+SD - boanoqmo +
b(bosq?oé)(lmqm 80@0560. $anae 1- 303036@860 3000; 3930 II - meqm&)@gaoob 3dc’063 303035(532)0; II1
33930 ~ 3530gbhgde Bgmee; IV §39030 -goce+agmee: V 33030 - 3®oghoggapse §968tegae datglo.

aobo@ob oGoqmaob 33@880@, olio 833@033 80@0@0 303336333@0 (35,1+16,7) 803003@06@0
300 o quoo@—ob 30032)060(4)86‘3@ v 38‘30330, 606[}5303860 300 o bosmGOéQO 38303360006 oym
bOQOOUOO\gUéoQ boéganﬁm - P4-1<0.006; P4-5<0.013 (38b06030boq>), ob033 600300(433 q;doo@ 38'3030006
39000698000 P4-3<0.003 (0b 3bé0cmo 3). o7 gogomgoemaliBobgdm, 6m3 IV 331030 mo 3m3mEdocoremo
Qoo3o@360b omeooBooa, 60003@0 b@gbo GHmI 330&@360 BoomSo@mb Leddndols o6 3360@, émbaB
bbso 03000(4)360[) SP-D 33@330[) 33@888608 oqmb@néabb, éma@ob 3053@300003 30030(4)33@063 SP-D
o600l 30680 36)3@0d0m6)0 abd@—ob, b033@0@m50b ©d qjoaodmboooo 36)(*)86(033@0 06%00630300[)
30006363@0 0d éos—@éd@méabmos 3(43000@, émamé)oeoo oboso, bdabo, @030@360 ©d
300[)0@00@63@0 Bomaoésaéo o3oq>03ob oGoogBob/qm%oongob 3033060[)0 abd@—ooo&
omgémbgwgém%om 803060}536‘3@0 300 mosooébgbmbo, oadoagbb %qu) BQBOSEGSBB o 06383b
300306 33@063 SPD 3603353@0050[) 30’)300350[}

3b&ocemo 3. FEV1, FVC oo FEV1/FVC 3530332“)[) dobgcog00

Group 1 (n_23) Group 2 (n=11) |Group 3 (n_24) Group 4 (n_22 Group 5 (n=10)
Z“amet Mean SD Mean SD  |Mean SD Mean sD Mean SD P1-
P1-3<0.001, P1-
4<0.001, P2-
FEV1 95 19,7 97,5 12,4 57,1 21,6 56,2 12,7 97,4 18,6 3<0.001, P2-
4<0.001, P3-5<0.02,
P4-5<0.02
P1-3<0.001 P1-
4<0.001 P2-3<0.001
FVC 91,1 16,2 97,4 13 68,2 24,5 61,2 11,4 96,9 18.8 P2-4<0.001 P3-
5<0.02, P4-5<0.02
FEV1/FVC() 0.81 0.06 0.8 0.087 |0.65 0.13 0.709 0.10 0.8 0.04 |P1-3<0.001 P1-
4<0.001 P2-3<0.001
P2-4<0.001 P3-
FEV1/FVC(%) | 81.3 | 5.9 79.8 8,7 65,1 13,4 70,9 10,3 79,3 4.3 | 5.0.02, P4-5<0.02

3960336o: FEV1: Forced expiratory volume in 1 second (ggmélo&gdnemo 93mbybordgol dodLedscmyéo
30033@0060 36)00 65330); FVC: Forced vital capacity (ogméboé)gbn@o boboBme@m 6330Qm50); FEV1/FVC;
P—boésansmsbob 30080303085(50. M=+ SD- boano@mib(bosqmé(lmqm aoqmloé)o.
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Qooaéoao N1, N2, N3. FVC, FEV1, FEV1/FVC 3503363@0’)6330 333033330

FVC FEV1 FEV1/FVC
Group 5 | —— Group 5 Group 5 | =
Group 4 | Group 4 Group 4 | —
Group 3 |EE———— Group 3 Group 3 | ——
Group 2 | — Group 2 Group 2 | =
Group 1 | — Group 1 Group 1 | ==
0 50 100 150 0 50 100 150 0 20 40 60 80 100

3960336o: FEV1: Forced expiratory volume in 1 second (g3mélo&gdnemo 93mbyborggol 3odbodscmyéo
30033@0060 36)00 65330); FVC: Forced vital capacity (%méboégbnqm boboBc’oBb@m 6330Qm50); FEV1/FVC;
P- boé[;anGmeob 30"3030[303600‘ 3anae 1- 303036@860 3000; §39930 II - Qob@(ﬁoq:gaoob 8dm63 3030860360;
111 3390 - 303036@360 oBdooq?; v a0 - 8°Q+%de; A\ 3390 - 36)0{1@033@0@ 30686)003@0 306350.

6)00800(4)3 300[)0@00@68@0 oym, FEV1 33@330[}0[} 803003@06@0 6)00600(428 boégag&'\o
3063960 Lbgocoolbgo $3na3930Langol, dgLododeboce 03 3o3096(hgodn, BmBgemmsy vwgbadbgdmepoc
goemhggdol  gemboggmmo  m3bhGngdzonmoe  oogoged, oxgodlotes dobo yggemedg  odoemo
doBgqbgogemo (III 3ayo30) (57,1+21,6), oLggg 303d0boérgdyemo o o Bgme-ob 3dmby $anagde (IV
330930) (56,2+12,7), 3o dméol Lhohobhoznéo Lbgomos o6 godmgemgboems (P>0,866). FEVI
oobemmgdom gémbooto doBggbgdgmme godmgmmobros oeBgbocm 33ne3godoy, odze Yggemedy
dooemo 3603369 mdd 9060dbs ooliemoadocgdaol 8dmby (IT) $3103d0 (97,5+12,4); covobemmgdeo 0gogq
303335333@0 6363@&60 bogmsd)éooq)oo -V 38‘30330 (97,4+18,6); me)m 60@—0[) 3doo68 -1 383%30 ol
3990039bL (95,0+19,7). 39Lod080boco 850> mérol Lo&Edybm Lihohobe 3o Lbgomds 96 godmgemgbocme.
doboemols b@o@ob@o\méo @033303860b 30@860@ Robl 033060 b@o@oboosnéo bb3ombo o3dooq>—ob (I1I)
©° 3m3dobotrgdnmo-oggme-obo o go-ob 3gmbg - IV 3ayaqgdelo, yggemo obothgb Ygnegerob
dqc006gd00> (P I-11I <0,001; P I-IV <0,001; P II-III <0,001; P II-IV <0,001; P V-III <0,022; P V-IV <0,022).

FVC 338mb383030, FEV1-ab 3b803b0 b(t)od)ob(bo3o 8353@360. 3olo 338@088 30@0@0

303335333@0 8353@3&) Qob@o3oq>8800b 3dm63 II 38'30330 (97,4+13,0). 030@030b %UGdBOOb 833@083
@obo@o 305386863@0 8353@360 3(*)35060636‘3@ 80@—0[)0 o ogdoo@—ob 3dm63 1\ 3530330 (61,2+11,4);
08 m6r0 $31030L Jmbo(39398L dmEral 50bodbgde Lo&EYbm Lhodobhogneo Lbgomss (P II-IV <0,001).
b@o@ob@o 3360 bbsombo ob338 3@06@350 30082)0606363@0 333%(’[’ (80@—obo o o3dooq>—ob
393mbgq30d0) dmbo(393980L dgeooérgdaliol yggeme Lbgo $a1c30b: goco-ob dgmby (I $31e330) (91,1+16,2),
obggg Logmbhememm - V. 3gnogeob (96,9+18,8) (P I-IV <0,001; P V-IV <0,001). Lo&63ybem
bood)ob0033(4>o bb3ombo oqmsoaso 300 ©° ogdooq)—ob 3dm63 3003?)060(4)85'3@ -1V 33303[)0 ©o yggamo
bbso 33303[) dméaol, 806)@0 %de—ob 3dm68 - II1 383%0bo (68,2+24,5), onoB FVC 8603363@0 obgsg
©odoemod (P III-1V<0,228). d9Lododeboce, 98 dgdmbgggodars, ogdmeo-ob 8gmbg (IIT $z1o30) Loé6dbm©
606[}5303@330 y39emo bb3o 3530(3"[’8‘)6’ 606@0 3(‘0330606363@0 -1V 333030[)0 (P I-III <0,001; P II-III
<0,001; P III-V-0,022).

FEV1/FVC bb3ooo2>o - 600360)[) OGQSdbo, ob333 8[)803[) b0000b®o3ob 06@330. 600800(4)3
300[)0@00@63@0 oym, 030@(930b %tﬁdeoob RY:) 30533633@0[} 333@033 Qobo@o 3603363@0’)60
6030’)3@06@0 I o IV 38'3030630 (70,9+10,3; 65,1+13,4 agboboaolm@), 8o dméal b6000b003360
bbsombo NG oqaoGoaso (P>0.5). bb3o 383033630 oq)060360 600(4)8'3@0 30533636@350, 8o0n dm&ols
bood)ob0033(4>o 806[}5303330[) 606833. yg9emo RY:) 33303360[) 30338635@050 b(bod)obd)ognéoq)
606[}5303@3300@0 ogdoo@—ob ©o o3dooq>o o 80@—0[) 30086060300[) 3dm63 3&)03360[) 80538636@8%[)806 (
P<0,001).

0383060@, o&tjcn@—obo o 80@—0[) 30082)0606853@ 3530330 (IV $3n90) 3003063'3@0(4)3 SP-D
30@0@0, bb3o 38‘303860l5606 b@o@ob@osnéoQ 806[)5303333@0 8503363@003330, BoQboon 03@3&)
quoo@—ob ©o 60@—0[} 30036050(300[)0[5 3/0@60353@0[} 803@360[} 30303600[) 3@060 336
3@8003063005083, 6008@0[) Qémboe oqm6036360 @odsgomab‘a@o o30@030l) °336d(3°82’° FEV1-
56.2+12.7, FVC 61.2+11.4 coo FEV1/FVC 0.709+0.10 coo anqagboooo 30)6)8@0300[) (r>0.5359; p<0.008)
oébgbmbo SP-D o FEV1 dm&oal, 5)03 3onooooogbb mbb@éndeoob Qoadoagbogg 000685@860 60@—0[)

©Omb. obygy Gmamey Bgme @ goe-ob $agpde (IV 3339330), gjme (Iligyegde) sanede.
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(6)0038@000 dmbrol o6 oqmsoasgbo b@od)obd)ogném bbsombo. %0@63&) 03'36530360 GSUOSBOB Qobo@o
360d3bgemmdgde FEV1-57.1+21.6, FVC-68.2+24.5 oo FEVI/FVC 0.65+0.13 3gboéBybgdyemo SP-D
306039330 307000g3L 0308g, 6™ 53 EEM®U Im(306 3o SP-D-b o6 odgb sorgérmggbyemo ga399dhes
01930 3gdgcegdl cgocmhgol ognbd (30089, Gobo sobnEgdl 3mEgemseneo 39330600 v6Lgdmds SP-
D oo FVC 3mé0b (r>0.4576; p<0.028).

2019 GQJOU Qob0530b30, 83—6 8[)0003@000 b083m803880 o3oq>030l5 30336)036300[} 38bobgb
(WSPH) go8mblzo  gobobemgdyemo om3y3gbho  ggoembgel  30396hgbBool (PH)  3emoboggogozenl,
©003bmUiho30L0 o 806030l Lo 30cbgdal gocdgdm. 3emobooge o300 dmzgdnem 5 331330, 30639emo
331930 goboboemgde Bmgmeyy 30639mmon, bIGRgbo mmbe Gmgmes; IgmeEscn. Bggbo 33emg30lL
do&omocee Jodotrogemgdel Bobgogom, Bggbo 35(3096(g00l dmbs393980 3gademgde 3gazolicogl Gmgmed(;
3emoboagozoeol 8gmég o dgmombyg Ianeggdo: $gnc3e 2 PH o060l 3gméoce 8o63bgbo  gyemol
©09350098930L 30dobr0, BMgME0300 3nemol Lobhmeny&o o6 odbhmemyHo 33360bmds, Job3bgbs
ayemob bobrggemmgobo ooogogdgoe oo Lbgs. 39-3 $ana30b PH gobdotmdgdymos agoemigol Lbgo
@3bhEngenmo 3Gm3gbgdeo [20].

3n3mbnto 3039696800l (PH)-ol 939j930bogeme 3emsboogezopes qyébmds 3nemmdmbyé
30396h96800L0n06 ©939330690nem 30060 316, 3000ma3080memmzon6, 9homemz0on6,
39806530316 Bobolioomqdemgdl. 93 ;3E3396¢hel Bobgegem, gnmmsob 393306 gdnmo 36m3qLo
0ymagd 3930936506000: 3nem8mbno 30396 h 96800 dot3bgbs 3nemol o935 gdel 308m, 3nemdmbyéo
30396h96800 gnemol 338560Lmdol g08m JgboeBybgdnemo gobrg3bol Edqi30000 (LVEF)-00m,
318mbyto 30396h96300 g3memol 133960Lmdal 2308m 306c0q360l 3érod;300L (LVEF-0b) 39330693000,
Loérdgemmgobo gnemol oog9qoe Mobroymemomo/dgdgboemo glde, Gmdmmgdoy 0B393L 3mbih-
30300 31em3mbye 30396hgbBaol.

313mbntro 30396 h9680s Jotr(3bgbo 2memols vz gd0l 393m 353mBaqgmemo 3nemol 39 3m3330L
96 8monbgdal, 06 Lotrdzgemgdols 0316430160 138560lmd0m, Bl go8m(3 Jot3bgbs 3namo 396 sbgébgol

030@033&7@06 @066‘36833@0 bobb@ob 808md333ob 909 330036 80@0633630[), (4)08 05333b bobb@ob
'333@0632)0[) ©o° 38@88‘)@’ 030@(533630 66330[) 30030(5360[), 306800[) {30 2 560l 33@80063(4)0

30336)035300[5 833@‘)88 303638@363@0 %ooé)ao. bob@mwnéo @ob%nsdeoob Q)émob 8‘3@0[} 3'36000[)
338330@0060[) @od330m360b 80800, ano 33(4) ob{]ébgbb bobb@ob 80@0@3360[}. @oob(boo@néo
@ob%DEdBoob 8°8°° 8obd3@363@0 83@0[) 336000[) 8°8°° 83@0[) 03b360 NG b@gbo bén@oqn.
3‘3@3006‘360 30336086300 808006383@0 030@03ob @0030@36350[} an/os 303mdboob 8°8°°
8353@330: ogdooq:—ob, %0@030b 63[)@)60:130‘3@0 @0030@860b; %0@03&) bb3o @0030@360[}0006
33633@0 63b060d303@—m3b060d303@0 Lobooo 808@0606)3 300000@008032)0[) o6mb [16,17].

306300 3 3830330 33@0[} PH %0@(’93360b démso 3o Qoa3oq>3?>ob @0/06 303mdboob (ﬂDGBBoQob
Qobo@o q)ooﬁg) 60300. %0@63&) Sb Qoosoq)gbgbo 3000303[) %0@(930[) mbb@éndeon@ Q)oo3oqagbob,
6)003@0[) Qaémboe 030@030b bobnsoodo 83360 3056)003@860 o oémn@gbb oambnﬁmd:;ob (8°8‘ COPD
N 88%08030); 030@(530b égbd)émdeon@ Qooso@gbob, 60)3@0[) Qé}mboB 030@(533&) nﬁoéb
60030600003860 ﬁobnsmd3obob (8°6' 030@030b 06036)b60303@0 Qoo30@350 ob %0@63&) 030660080);
%0@633530 oéd)géogbo 0308360 obg, 6md bobqu 8boo@mq> 030@633&»[) od 0@60@3630 30@0[),
6)003@3603 338@033 330 3036[} o ﬂbﬁgbb@b OQSBSG. Ub 333066)0)3850 06333b 0608603@0 6683ob
300360[} 30’)3@ %0@033330.

o3 dggbgdo gobdoerhgosl agoemhgol dodgéhgbdos (PH), 960l ydéoemme 6bggol dodgdo
%0@633&7[) 0603603630. 63360 ro3ongob Qémb, émaméoeoo 030@(53&) Qoo3o@36360, 8‘3@0[)
Qoobd)oo@néo @oqusdeoo o 30635360 83@0[) N 33060[)0060, 330d@330 300[)@3[) 56330[) 300800860
goemhgol 9609030, B3 96 b03bogh Em3 v6LGIMBL agomhzol sédHgeoremo dodgéhgbdos (PAH).
o30@03ob oéjd)aéo:]@o 30386036300 ool 030@0302mb bobb@dotﬁq):mbob Qoo3oQ860, domo
33@0@860b 60300, 608 6683ob 30(’90608 6030’)06300. 030@03&) 30336)635300[) Qé)mb 56330[) 800860
3°3mBggnemos bbgo covogocogdoc.

Sdm 306)@0008600303@0 d)gdso 30 0600630303600 o Q)é)ooooo 806303@006030 bgéon@o
6080’)33360[} boano@{]?)ob 06@830. RV 308360[) 3m3ol, 33@@0[} lml)dob, PA l)ol)d)oo@ném 66330[) o
306)35360 anqmb °336dl3°°b méaoG%mao@{]BooGo 33030[)33330 3603368@0030600 PH-ob 3803ob36030
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goemhgol gembognemo oogowgdel 3dmbyg 3o(3096(g8d0. 0330, godmbobyemgdel sbsemodo bdotoco
393moagotrgemgde agoemhzel 3069bdodnmo sbmdoemogdoo.

obobodbogos, GmI 3o6go gobLodmghnmo Htognbdowyte Gggnegohoieyemo boowo
oqm6036360 030@030b déjmso 3o @0030@330[} 3dm68 3030366330[) abm@m@ 20%-3o. 85)0’)—36)00
dmemm 33693930 g3oem(h3g0ol dmzyemmdol 393306 980L Jotnégonemo Bobrggol émlb dmeBobyemm
o&tjm@—ob 3dm68 30(30860860[) 3500306@0008600303@30 RV bobd)oo@néao 563308 8030003@060 PH
88(43660063@005000 3500@00@ 60% coo b333°°3° 30 74%.

Bmgogbmo  33emg30L 30930,  go8mgmoboy  qgoemhgol  obhgéool  Bbggol  [PAH]
36033bgemmgobo 3mExgemoonéo 3033060 30633960 gyemol 30mghgéc goBmBoem Bbggoloob (r>0.7)
9gm3o600magcoq0s Botdmoggbl 0633960 306 340l a31bgiz00l dgozoligdol LB, v600bg58076
dgomcol.

396 dgdanbgggedo ogoemhzgol 30396hgbBos oocgadlocos goco o ggmee-ob mobosdligdmdaliol
(IV 33n9330) (51,2+9,0 mmHg) coo sbggy, oggemco-ob gmby (goco gocrgdyg) III g3n0330(3 (45,3+9,6 mmHg);
7930, onbgroogoce 030bo, M3 mE039 $319390 ©0b0dbgdmeEd 31em8mb)Eo 303g6hgbdos, 30 dmErnls
boégansm bOoOobOo 3360 bb3om2>o 3006(3 808003@06@0 (P<0,038 mmHg), 603 3030000033[), Hmd 300
0B393L  goemhzol  303gérhgbBool  FmBoggdol. LozmbhGmemmm V. igye3de  (31,7+4,2 mmHg)
00b0dbgdmes  ggoemhzol  30396hgbBool  bmEdyemo  86033bgmmmdol  Bmgoko;  dgooérgdoo
80030(5353@0 66330 803003@05@0 Qob@o3oq>3800b admsa II 38‘303303 (35,7+6,3 mmHg); 80@—0[) 8dm63
3309330 (I 33n30) (39,4+9 8 mmHg) obggg ggbgogds 3bydyde 3nemdmby&o dodgerhgbdool bodbgdoa.
33[}06080[}0@, doboemols l)d)od)obd)o 3360 Q033303860b 38@88\)@ 803003@06@0 o&rjoo@—obo (I1I $a9o30) 0
3™330borgdnemo 3310300 (IV 331030) Loébdnbrm Lbgomds bgo 1315390006 3geotgdoo. ( P I-III <0,043)
(P II-III <0,005) (P V-III <0,001); (P I-IV <0,001) (P II-IV <0,001) (P V-IV <0,001). g3deoco-0 06393L
oggmemy6 303mgLool, 6013 06393L agoemhzol s6hg&ocl dodgerhgbBosl (PAH). PAH o650l yggemedg
603683@06‘3@0 6‘3@0[) 060030@00 NY:) Qémb. 803(‘03@06@0 PAH %de—ob 45.5%-30 8bnbndo,
8mdogéro oo 3dodg PAH 14.5%, 11% coo 20% 3gLododaboce [18].

3b6ocmo 4. goemhgol dodgéd96Bool BoBggbgdemgde (mmHg) $amaqdel dobgeegom

Group 1 (n=23) | Group 2 (n=11) | Group 3 (n=24) | Group 4 (n=22) | Group 5 (n=10)
Parameter | Mean SD Mean SD Mean SD Mean SD Mean SD
PASP 39,4 9,8 35,7 6.3 45,3 9,6 51,2 9,0 31,7 4,2
P Group 1 Group 2 Group 3 Group 4 Group 5
Group 1 0.263(NS) 0.043 <0.001 0.024
Group 2 0.263(NS) 0.005 <0.001 0.107(NS)
Group 3 0.043 <0.001 0.038 <0.001
Group 4 <0.001 <0.001 0.038 <0.001
Group 5 0.024 0.107(NS) <0.001 <0.001
PASP P/A

Group 5 Group 5

Group 4 Group 4

Group 3 Group 3

Group 2 Group 2

Group 1 Group 1 =

0 20 40 60 80 0 1 2 3

Qooaéoao N4, N5; 33603350: PASP—bobqu:ﬂJé)o 66330 030@(5301.) 066360030. P/A—q;oq>¢3ob 0663600;
3b803bo OSEQ)SGBOO oobobo 030@030b 06086)0()[) B30l 3603353@006350[)0030[) (ob. Bbéo@o ©°
Qooaéoagbo)
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b&omo 5. gacmzol 3Ghge0ols BemBs (P/A 113) $am039d0l Bobgog00

Group 1 (n=23) | Group 2 (n=11) | Group 3 (n=24) | Group 4 (n=22) | Group 5 (n=10)
Parameter | Mean SD Mean SD Mean SD Mean SD Mean SD
P/A 1,94 0,27 | 1,65 0,19 |2,05 023 |223 029 | 1,78 0,08
P Group 1 Group 2 Group 3 Group 4 Group 5
Group 1 0.003 0.139(NS) 0.001 0.078(NS)
Group 2 0.003 <0.001 <0.001 0.060(NS)
Group 3 0.139(NS) <0.001 0.024 0.001
Group 4 0.001 <0.001 0.024 <0.001
Group 5 0.078(NS) 0.060(NS) 0.001 <0.001

goemhgolb 96h g0l 8emdol Lodyoemm 86033bgmmds bmedsdg dgho (2,5 L) 96 oggedLotd
063 35)00 3830330’ 003330 36(\0306@3@0 33030[)36003 o300 oQOEOHGSBon 80—4 3&3030[) 18%-3o,
6)03 o0Lobo b@)@ob@osgé aosbb30335030 3003?)060(4)06'3@ 80@0[}0 ©o %qumb 3dm53 1A% 333030[)0
(2,23+0,2908) o3gemco-0b 3dmbg III $3no30006 (2,03+0,2303), Lbgo F31o3980096 dodotrmgdec (P<0,001).
oq:b060360300, &Hm3 80—3 o 30—4 363033&) 30’)(4)0[)03 803003@06@0 bo(4363‘360o b(bad)ol)(bo\méo bb3ooo2>o
(ITI-1IV P<0,024), 6)03 3onmom36b 80@—[} %0@o3ob oé@gémob @0083@683 303@06033, (4)03 o30@03ob
30336@36300[) 8603363@0030[) 53mBbco,

goemhgol sehgbonmo 3odgéhgbBos (PAH) obgggl doé3ggbo 306 3mdol coododyemmdsl,
33@360@ 300)0(4:@330 80633060 306 33$ol) N 33060[)0060 o %0@030b30360 ano, 6mdemob bobBoé;g
ggmee-00 ©o3500987mgdd0 40%-b omBggl snhmegbooo [10]. ogeemhgobdegéo gnemo ogbos
o3dooq>—ob 3030’)[)3330000 8[)00@00@ 17%-3o.

30[}0@0[} b(bod)ob(bo33(4>o ananaosgbob 33@860@ oquoBGo, GHmI 80633360 30630$ob 60068030
33@0 3603363@0}60 (ob. Bbéo@o, @0066030) 803003@06@0 60@—0[}0 ©o %qu)—ob mosooﬁbgbmbobob
IV 3830330 (3,31+0,390:9), @0606)336 383038630 bm&3olbs 83@0 3@36)‘3@0 3603363@003330:
Qob@o30@3300b 3dm63 1I 383%80 (3,13+0,1803). 3[)803[)0 30533636@350 @o%odbo(ﬁ@o
0800@0636‘3@0@ 80@—0[) 3dm68—1 (3,17+0,3509) ©o 03dooq>—ob 3dm63—HI (3,21+0,230:9), °b330
bosms(bémqmo—V (3,14+0,2409) 383%02’803' 30006)353@0 33@330[} 3{]@380@ bnooo38 3&103[) dm&0l
boégansm bd)o(bob(bognéo bb3om?>o NG 803003@06@0. (4303 3335860 35)0033603@ 8603363@00535[}: I-
17,3%; 11-9%; 111-12,5%; IV-27,2%; V-20%

3bGocmo 6. 80633960 306 31dol B8 (R/V L) Yam03q380

Group 1 (n=23) | Group 2 (n=11) | Group 3 (n=24) | Group 4 (n=22)

Group 5 (n=10)

Parameter | Mean SD Mean SD Mean SD Mean SD Mean SD
R/V 3,17 035 |3,13 0,18 | 3,21 0,23 | 331 0,39 | 3,14 0,24
P Group 1 Group 2 Group 3 Group 4 Group 5

Group 1 0.725(NS) 0.644(NS) 0.211(NS) 0.807(NS)

Group 2 0.725(NS) 0.317(NS) 0.158(NS) 0.915(NS)

Group 3 0. 644(NS) 0.196(NS) 0.290(NS) 0.430(NS)

Group 4 0.211(NS) 0.650(NS) 0.290(NS) 0.215(NS)

Group 5 0.807(NS) 0.650(NS) 0.430(NS) 0.215(NS)

(35600 7. 39613960 Bobognemols Bmds (R/A L) 32m:98d0
Group 1 (n=23) | Group 2 (n=11) | Group 3 (n=24) | Group 4 (n=22)

Group 5 (n=10)

Parameter | Mean SD Mean SD Mean SD Mean SD Mean SD
R/A 4,26 054 | 3,95 0,47 | 4,20 054 | 4,40 0,64 | 4,04 0,42
P Group 1 Group 2 Group 3 Group 4 Group 5

Group 1 0.113(NS) 0.705(NS) 0.431(NS) 0.262(NS)

Group 2 0.113(NS) 0.196(NS) 0.047 0.650(NS)

Group 3 0.705(NS) 0.196(NS) 0.381(NS) 0.461(NS)

Group 4 0.431(NS) 0.047 0.381(NS) 0.116(NS)

Group 5 0.262(NS) 0.650(NS) 0.461(NS) 0.116(NS)
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003653 N6, N7. 85633960 Bobognemolos (R/A L) oo 80633960 306 33930L (R/V 13) 8adgdels
396560cmgdo 3393900l 8obgogoo

R/A R/V

Group 5

Group 5

Group 4 Group 4

Group 3 Group 3

Group 2 Group 2

Group 1 Group 1

0 2 4 6 o > a

33603360: R/A—80(4>33360 506083@0; R/V 30633360 30633&0

330930l 30635gemmdcde gobolodmgée do&3ggbo Bobognemol B3mds (;3béoemo, 0ogeHodd).
30633960 Bobognemol 8m8olb beméd08g yggemedg domomo 360dgbgemmds godmgemobrod goo-obo oo
ggmco-ob 3gmbyg-TV 330330 (4.40+0,64L3). obggg dmdohgdnemo 36033bgemmds ogebod 3o 331330
(4,26+0,540:9), 00'38(30, 09 mé 33303[) 3ol bd)od)obd)osnéo 606[55303330 oquoBGo (P II-IV <0,047).
3o600mod dogdnemmo 30633960 Bobognmmol beméxdolb 360dgbgemmads 3.3-00, Bggbl Lo zmbhemenm
383%30 dolo 3603363@0030 oym 4.04+0.421:3 l)d)osq)oé)d)n@o 60@0560[5 NN ad) 30533686@000.
dqbodemgdgemos 8ogonem bmédolimob 8obo dgoégdom odoemo 36033bgemmds 3o8mBagnme oymb
obo 30066030 ob33dd)ooo, 00‘33(30 b(bosq)oédm@o 80@0660[) 30606)85003 dolo Qobo@o 3603363@0050
F)335b 33@330303 260l 3,6[)3. bosmsoéQO 38'3030006 303060086030 UOQC)obd)ogUéo bb3oo'>2>o NG
393mgemobeod gggdme-0bo o Eobemodagdool 13mmdo. Bo(3 Iggbgds 3Erm3gbhnem 360dgbgemmdgel: I-
39,1%; 11-18,1%; 111-41,6%; IV-50%; V-20%.

30635360 306> 3330[) 30336@)6000300 (LVH) 803(‘03@06@0 o&tjooq)—ob oo bbol 8dm63
353096(hg80, ol Bggyemgdng mob obemogh Botyggbs 3o gmdol  133060bmdsl, o3 B0l
Lo 3300m00bmdoL. Bmgo 33emg30L 8mbozgdec, LVH-ob Lobdotrg odoemo ogm o gemobrogdmed
393mbgg3000 8bmemmee 11%-3a, beaemm Lbgo 330m93930 900b03bgdmeos 22,5%-3o [19]. LVH o3gmco-ob
30(3096(hgo0lb 31%-3o coocgadlorcos. ozbgbo 306 340l osbhmemy&o obogybgizes (LVDD) 063g93L
doéo3bgbs 3065 3730L 93Lgd0l obazybgizacl, Go 3obo30cmdgAL gyemol godmbtmemol dgd;30690sL.
F)335b 33@83030 LVDD odso 60300360 o3dooq> BQBOSBOSBOB 39.1%-3o. 30635860 3063330[) bobd)ooq):](%o
@ob%nsdeoo (LVSD) ob338 bdooo, 808603 603@350@ bdo&os LVDD-bonob 33@063500’). ﬁ336b
33@33030 oQam3050680’> LVSD COPD 3030366360[5 13.6%-3o. (4:0080063 300[)0@00@63@0 oym,
Lobhmemnéo 3069300l a3érod(300L OJ3900g30 5060dbd 3BBboEGYem-TV (35,8%:+6,2%) oo goco-
ol 3dmbg-T (36,8%:=6,9%) 331539030, G>m3gemed dmEnl Lhohebhozneoe goblbgoggds o6 vwobodbo.
80[}0@0[) b(bod)ob0033(4>o Q033303330b 33@360@, o3 006033 3&3@0[} 806@3360[5 oséodeogbo
bd)od)ob0033(4>oq> 3603363@0’)360@ 606[55303@3300@0 bo\gms(béoo@m 333030[)0 o bbso 383%8&7[)
dmbo393900Lgob: T (36,8%+6,9%) oo IV (35,8%:6,2%) (P I-V <0,001; P IV-V <0,001; III 3gne3d0
(55,4%:=2,5%), go8mgemobeos 860d369cmmgobo Lbgomds gaco-obo (I) oo 3m3dobotrgdyem (IV) $gnc300b
dqc00égd00> (P III-I <0,001) (P III-IV <0,001). Go3 3g9bgoe coobemadogdool 3dmbyg-II $3ne3L, o3
393mbgggodo  obggg ggbgrogde oo 3doymagoemgdgmme  gobggbol  ogerogizool  86033bgemmde
(56,1%:=+2,0%); (P II-IV <0,001; P II-I <0,001).

396009360L 3Er0g;300L 0og3g90g00l 3Em3gbhyeme FoBggbgdgmo $31o39dl dmEal swmobodbs
39300930 boboon: I-100%; I1-0%; I11-12,5%; IV-100%; V-0%.

3b6ocmo 8: 306c0g360L eodi300 EF(%) 85Bg969d9emo 33ma3q3l dméols
Group 1 (n=23) | Group 2 (n=11) | Group 3 (n=24) | Group 4 (n=22) | Group 5 (n=10)
Parameter | Mean SD Mean SD Mean SD Mean SD Mean SD
EF% 36,8% |69% |56,1% |2,0% |554% |25% |358% |62% |562% |25%
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P Group 1 Group 2 Group 3 Group 4 Group 5
Group 1 <0.001 <0.001 0.612(NS) <0.001
Group 2 <0.001 0.421(NS) <0.001 0.920(NS)
Group 3 <0.001 0.421(NS) <0.001 0.401(NS)
Group 4 0.612(NS) <0.001 <0.001 <0.001
Group 5 <0.001 0.871(NS) 0.401(NS) <0.001
EF%

Group 5 —

Group 4 —

Group 3 —

Group 2 —

Group 1 —

0,00% 20,00% 40,00% 60,00% 80,00%

806@3360[} qgéodeoob Qod330mgbo 3603363@00360@00 ©o3m 30@863@0 306)35360 306 33$ob
8m3033, 603 806b08q>36>03b 306(35360 306 3330[} QOQoOQBoob, 338’36360[) 8063b360 5060813@30 ©o
o30@03ob oﬁ@géoob 6633ob 300300360[).

30635360 30633$ob 3™3dol 606[}08@36)0[50[), dolo y39emodg domomo 803386363@0
603003@06@0 80@—0[} 8dm63 I 3830330 (5,54+0,5701:3) o 80@—0[)0 o o&cjoo@—ob 3dm63—IV 3830330
(5,48+0,67L3). 53 ™& 33mx5L dmE0l 36033bgemmgobo Lhohobhe 3o Lbgomds o6 go8mgemobeos (P I-IV
<0,748); bmE>80L 36033bgemmdgde g3o8mgmmobrd g3dme-ol 8gmbg 3gnegde (5,09+0,38L3). dLgogLo
036@86(300 83b3@860 II, I coo V 3830332’30(3 (5,10+0,350L3; 5,09+0,38L:3; 5,21+0,411:3 33[)03030[)0@). 33800
OQJGOHGU@O@oS 803008@0606)0, RY:| 363033&) Imérolb bb3ombo o6 8353@{]60. 30[}0@0[} bOQOOB(bosné)o
Q033303360b 33@380@, 803003@06@0 boégansm U:>3ooo2so 80@—0[) 3dm60—1 333030[)0 y390emo bb3o
383030006 (P I-II <0,025; P I-III <0,003; P I-V <0,043). IV 38‘3030006 b(booobd)osnéo bbsombo N
603003@06@0 II—Qob@o3oQ)33ool) 3dm63 (P< II-IV  0,089), 033830 bosmGOémQ)m 38'3030006
3603363@003060 l)b3ooobo @00305[)0(4)@0 (P<0,003). 30060333000 oSo@osobob, bo(ﬁgagﬁm bOQOOB(bosné)o
bb3om2>o 5060dbo %de—ob 3dm63 o 300330606353@0—@)@0[}0 o %de—ob 3dm63 363033630 (P III
IV <0,018).

3bGocmo N9 8o63bgbo 306 31940l 8o (L/VL3) $anaqdel dobgeegom
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DAVIT IOSEBASHVILI ', SHALVA PETRIASHVILI !, NANA LOLASHVILI?,
IRMA MAMATSASHVILI?
LONG-TERM RESULTS OF TREATMENT WITH IRON PREPARATIONS IN PATIENTS WITH
HEART FAILURE AND IRON DEFICIENCY
'Al. Aladashvili Clinic, ?Tbilisi State Medical University

SUMMARY

Heart failure is one of the leading causes of hospitalization worldwide. Multifactorial iron
deficiency and anemia are common in patients with heart failure, contributing to the development of heart
muscle dysfunction, associated with poor clinical outcome of heart failure and increased risk of death. The
aim of our study was to investigate the effect of treatment with intravenous and oral iron on the clinical
characteristics of patients with heart failure.

The study was carried out based on the approval of the Ethics Commission of Tbilisi State Medical
University. Informed consent was obtained from the individual involved in the study. We studied 78 adult
hospitalized patients who underwent a standard clinical evaluation. The blood samples of the persons
involved in the study were analyzed for further parameters: complete blood count, serum iron
concentration, ferritin, creatinine, estimated glomerular filtration rate. In addition, exercise tolerance was
assessed using the 6-minute walk test, and quality of life was assessed using the Minnesota Questionnaire.

We divided the persons involved in the study into two groups: 50 of them (group I) received i/v
iron (III) hydrochloride sucrose complex (Venofer) 5ml/100mg; 28 persons (II group) - were allocated as
a control group. Duration of treatment in the group was 7.8+0.4 days. After discharge from the clinic,
patients continued treatment with oral iron for 3 months. After 3 and 6 months, we repeatedly evaluated
the clinical parameters in the subjects.

In our study, iron treatment at 3 months showed improvement in hematological parameters, heart
failure functional class, NT-pro BNP level and renal function, but the difference between groups was not
clinically significant. The 6-minute walk test and quality of life were significantly improved in the iron-
treated group compared to the control group. The positive dynamics of the change of the mentioned
parameters in the background of iron treatment was maintained 6 months after the start of the treatment.

Iron deficiency is common in patients with heart failure, its correction should be included in the
treatment of heart failure. In patients with heart failure, it is important to check serum iron and ferritin
together with the general blood test. Intravenous treatment with iron preparations is safe, well tolerated
and improves patients' functional indicators and quality of life. Oral iron therapy can be used for long-
term outpatient treatment. The positive dynamics of the results are maintained even after stopping the
treatment.

Keywords: heart failure, iron deficiency, IV (III) iron, oral iron
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3900939%0. 35309620 Lobyobo obolnomgdemgde dmzgdnemmos 3b&ondo 1.

o 1 0 2
dobiobosmgdgeme 3?:‘1]:‘; 0 3?\?3 8
NYHA 3cmobo II 4 (8%) 3 (10.7%)
NYHA 30mobo ITI 38 (76%) 20 (71.3%)
NYHA 3cemobo IV 6 (16%) 7 (25%)
LVEF (%) 37.7+2.7 36.9+2.5
398mammdobo (g/1) 102.6+4.2 104.7+3.8
3600l 63060 (pmol/L) 6.9+1.8 6.7+1.5
3650l ;39érohobo (ug/l) 76.4+9.6 77.8+10.2
360¢hols 36390h0bobo (umol/L) 107.4+18.3 105.6+16.7
eGFR (8em/60> 1.7332) 49.6+4.1 50.4+5.4
NT-proBNP (pg/ml) 712+11.2 719+9.8
6-61000560 LosGmemals habde (8) 213.7+£11.7 224.3+8.6
(326980l boatolbo 55.3+0.9 54.2+0.6
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1. & 306000 S 3‘3(4)50@00603 800‘3830’)63[)0 333000’)@(\080360 306033@6360: 338008@005060 600306@0
102,614,2—@06 109,715,2—8@3, booq)oo 104.713.8—@06 105,613,2—3@8 33—2 3630330' 36)0@0[} 6)3060
600306@0 6,9J_r1,8—q>06 13,613,5—8@3, bm@m 6.711.5—@06 7.1i1,7—3@0 38—2 3630330' 36)000[)
%360(’9060 76.419,6—@06 197,6122,4—3@8, boo@oo 77.8J_r10.2—q>06 80,4110,7—8@8 33—2 383%30'

2. 63060[) @303030@0[) 300(4)35(3003 33088060 NT-proBNP 712111.2—@06 23113.2—8@3, booq)oo 33—2
3330330 71919.8—@06 53715.7—8@8. ob338 80'383002)3[)@0 000633@0[) ogasdeoo: 36)0@0[} 36)00606060
107.4+18.3-coob 89.8+8.7-3c0g, beoemem 105.6+16.7-co0b 92.1+3.1-80g 99-2 $gy3de (p<0.1). eGFR
49.6+4.1-c00b 53.7+4.8-8c0g beoeme 50.45.4-c00b 52.5+5.6-3c0q 89-2 $31330 (p<0.5).
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3. 603330033[)@0 NYHA %36530360 3@0[}0: NYHA II 303006@350[) 6)000@0600?)0 800806)@0 4—@06

(8%) 28-3cog (56%), beoeme 3 (10,7%) 8-3cog (28,6%) 39-2 $313d0. LVEF goodotrcod 37.7+2.7-co0b
41.2+2.1, beoemen 36.9+2.5-c00b 41.8+2.1-3c0 89-2 319390 (p <0.5). 300806000 6 Byjornobo boocryemols
d)gb(bob 306&0@0 213.7111.7—@06 29119.8—3@3, bm@m 224,318.6—@06 24816.3—3@8 38—2 3830330
(p<0.5). goyd3mdgbos QoL-b 55,3+0,9-co0b 37,5+0,3-3cog, beoemm 54,2:+0,6-co0b 49,5+1,4-3c0g 39-2
3309330 (p<0,05).

3 396°65cmmd0b o6ygdaceob 6 g0l 398cogg Bocgdyemoas 393cega0 d9c0gzgdo:

. 630600 JEbommdod  Jogg  PBGO™  gooydimdgle  dgdohmemmgondo  306089hGgda:
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3330330. 360@0[) 033600060 76,419.6—@06 240.4118.4—3@3, booq)oo 77.8110.2—@06 82.2i12.3—3@8 33—
2 $30330-

. ID-0b 36943008 390330650 NT-proBNP 712+11.2-co0b 180+5.2-3c0g, beoemen 719+9.8-c00b 490+8.8-
ob 39-2 33ndo. 300093 YRO® oyd¥mdgls @0 389emgoal ognbgzes: dBohol  3Egoh0bobo
107.4+18.3-cob 86.8+7.3-3c0g, b 105.6+16.7-c00b 90.1+4.1-8cog (p<0.1) coo> eGFR 49.6+4.1-co0b
55.3+3.7-8c0g, beoeme 50.4+5.4-c006 53.1+6.5-3c0q 89-2 $3y390 (p<0.5).
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(8%) 34-3cog (68%),bememem 3-co0b (10,7%) 10-3cog (35,7%) 39-2 $gna330. LVEF goodobacos 37.7+2.7-
006 42.0+2.3-30g, beaemen 36.9+2.5-c00b 42.2:+4.3-8c0g 39-2 3370330 (p <0.5). 300093 3™ gooBobcod
6 63000060 booérg@ob 306d0@0 213.7+1 1.7—@06 323112.5—3@8, boo@oo 224.318.6—@06 26019.2—3@3
99-2 331390 (p<0.5). gondimdglcos QoL 55.3+0.9-coob 29.3+1.1-3c0g, beaemen 54.2+0.6-co0b 44.2+2.4

90 39-2 331390 (p<0.05).

LoByolo 3 39 6 039
8sbabiovergdgapo San301 | 331302 | $anepel | $aneae2 | saneae 1l | saneze2
N=50 N=28 N=50 N=28 N=47 N=26
NYHA 3cmobo II 4(8%) | 3(10.7%) | 28(56%) | 8 (28.6%) | 34 (72.5%) | 10 (38%)
NYHA 3cmobo 11 38 (76%) | 20 (71.3%) | 19 (38%) | 14 (50%) | 12 (25.5%) | 15 (58%)
NYHA 3cmobo IV 6(16%) | 7(25%) | 3(6%) |6@21.4%)| 1(Q2%) | 1(4%)
LVEF (%) 37.7+2.7 36.9+2.5 41.2+2.1 | 41.8+2.1 42.0£2.3 | 42.2+4.3
398mammdobo (g/1) 102.6+4.2 | 104.7+3.8 | 109.7+5.2 | 105.6+3.2 | 113.2+3.2 | 106.2+4.2
36ohol 63060 (umol/L) | 6.9+1.8 6.7£1.5 13.6+3.5 | 7.1+1.7 | 18.3+2.4 | 8.5+£2.2
6ot ggtofobo | 76.4:9.6 | 77.8+10.2 | 197.6+22.4 | 80.410.7 | 240.4+18.4 | 82.212.3
(ug/l)
G0l 3690h0bobo 107.4+18.3 | 105.6+16.7 | 89.8+8.7 | 92.1+3.2 | 86.8+7.3 | 90.1+4.5
(umol/L)
eGFR (3cm/60> 1.7332) 49.6+4.1 50.4+5.4 53.7+4.8 | 52.5+5.6 | 55.3+3.7 | 53.1+6.5
NT-proBNP (pg/ml) 712+11.2 719+9.8 231+3.2 537+5.7 180+5.2 490+8.8
6-MWT (9) 213.7+11.7 | 224.3+8.6 | 291+9.8 248+6.3 | 323+12.5 | 260+9.2
QoL 55.3+0.9 54.2+0.6 37.5+0.3 | 49.5+£1.4 | 29.3+1.1 44.2+2.4
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RENE TANDILAVA 1, ZURAB TANDILAVA?
DIFFUSE POLYPOSIS OF THE GASTROINTESTINAL TRACT IN CHILDREN
(CLINICAL CASE REPORT)
'Department of Surgery, Shota Rustaveli State University, Batumi, Georgia; M. Iashvili Maternal and

Child Central Hospital, Batumi, Georgia; 2Klinikum Fulda, Department of Vascular Surgery, Fulda,
Germany

SUMMARY

The authors describe a case of clinical observation of a 12-year-old girl with diffuse polyposis of
the gastrointestinal tract (Peutz-Jeghers syndrome), operated on for small intestinal intussusception
caused by polyposis. During the examination of the mother, the hereditary nature of the disease was
confirmed. The case is interesting due to the rarity of the pathology. The feature of the disease in a specific
case is noted.

Keywords: polyposis, Peutz-Jeghers Syndrome, intussusception, gastroduodenoscopy,
colonoscopy

086)3060 "300@030" 0Q603603b 30@06)0 b03b0363b, 60083@08 036@360 @m65m306 806)[)33 ©o
doboo 060l oogzoenemo [2]. 303339830 3memadgdo ggbgrogds Loddemolb mdbgmmgdgemo h&oghob
6980L30gé boBocmdo, Bog608 yzgemedg bdotoco (96%-3cg) Blbgoemo BoBemogel cobhoemyé bsBoendo
[3]. goblLo3memégdnme sgoemo 139300 @0z 3menodmBl.

1921 Bgemb J. Peutz [5] coo 1949 Bgemb H. Jeghers [4] 0Bg6rgL 0dg00mo 3ommenmgos, 3ysobs oo
Bgéommo boBemogol 3memodmBa, mmEBmgobo goclgdal o 3960L  30g33gbozeolmok gémoco.
©003500900L 043l mobnéo  Bobgzoemgds. ogo googgdy  39d330Egmdom  dYhmbmdye -
©™30bobmero gBom, Bomommo 39bghEoeoms o FErogemma3gemgsbo ggbnéo gdudegbooos [2,3].
yogoboggéo o6 moo yogoboggbo o3960b 3gemobobol 30389bhopool 396980 1,0 L3-8y Eovdgh0m
™ 30e089demos  dofomooe (hhgdoby o cmygoal mEBmgob gocldg. obggg dgodemgos
3obmoglgdyemo aymb Lobgdg, bgemgddg, dhgero3qedy, momgddy, médoemgdls o dysé Lobodg [4].
3memo3dgoo ggbgogde Logdmmol 8mdbgemgogemo hHEogdhol bgdoldogé boBoemdo, Bog6od yggemedg
Ho30760 ™ oemodooss 3nde, demoge o mgdmlb boBemoggde. Bmgmey Bqlo, 3memodgde 3god3-
gagébob boG@émaob Qé)mb 3603@0}600000, 3m3oom O,4—q>06 2,0 ba—a@g Qooagoéom, 60@003060
3969000 o Lo Bgodotom. obobo goboboemgds, Emgmey 3o8o6hmdgdo. 93 3memodgdeborgol
©030bobodmgogemos 3bomgebo agota3odl gogemom F06 33cmmgob N3Gggddo Rodécos [1].

3000398md Bgqgbl 3cm0bo3né dgdmbgggol: 3o309bte gmgmbs 12 Bemol, 398mgacos Bggbo
3emobo 30l Jobyégonem ©g3o6hodgbhdo dmégnme Goombosb Bogoemgdem ¢3030emBg dyizemob
06930 > ©980b69008g. o030 gd0L bobgédmagmds osbemmgdom 10 bvomos. 65369800 ImBoécoo
oy $96360090m0, 036>IMES O §0MEEYOME vbY 30l Iglsdsdoboce, Bobodrog Fy3emol (3030l o6
nBomeed. 30m0603530 domgdol GH™L g h303bgnemo Bo63bgbo bobggo®do, Locoo obebygos
93369030 3bLobHgb30ol Bo68mbogdba. Lobbemol 9600830 8mBogto cmgozmzoad™Bo, dgdmgemmadnbo
©o 3600060’)300860[) q)oosa obo 30066030 bm&3ob 03068@3630. 50‘3006@0 636088600@008036)0 o
9gdmbzm3onéo  godm3zgemgggde.  oglge  oogbmBo  0bgogoboygos.  Bohots  gooygdgemo
o3omhmdod. Fyemol @Eyde godmgmobes B3éoem BoBemogmgobo 0bgogeboies 30 L3-3coy.
©98063030bo300 396 dmbgébd boBemogms 390l ©B0obgdel Lododémgdol godm. Botobces
B3&0emo bobemogol ©g8gqi300 $0bLomo Jumgommol gaotgmgddo sbobhmdmBal ogdom, dy3emols

Qénb 030@360, @6)8606330 o 3630’)66030@ 8033(4)30.
55



JECM 2024/1

m3360300b 338@8003 063080600(7[) 8°333°’°b°b bosomnéao oQamBSSOQO odGo 300@03330[)
8b803lm b08b036360 Goéamsodasgbo (4 Bo@o), 03060000 033533, 3300, 0,8 - 1,2 LA, bobb@ﬁodeazmbooo,
3emy30 83@0306000. 603330 800680360 300)0)30[)@00@0080'36 30300 33@83‘)80'

BDBogﬁoob 3060l Qénb @00030@036360[} obmb @Uﬁgbobo ©o Q)ooggbob @mégm:;oﬁ 806[)88
quaooggsoQo odso 0,3 - 05 L3 Qooaa(béob 3030[)03360 308336(90300b 336350. ob333 8360@@350
80038600 bobg%g 33063 (0,2 b3—3@3) N 3030[)038630 3088860‘)30‘)8’ 606bo 3300(4)36000 OUF’SBOL’
30@336&) 06830.

m3360300b 830)(4)3 Qq)gb 6o0mbocosb 308m30@o Bo3330b ©9C0. 3006) 339 6md 3sb (@Sqmb)
32 GQOB Bob, ob333 12 GQ)OU obosao 30'3006@0 oo33(4>oBoo 06308060300b 30300, 6003@0[) 3033803 oym
606@030[} 3eemodo. m3360300b 333@88 ob ooa3b 86)5(\05@0 o3> 380300%0@33@0@, 33d36o mxobo,
03dmd0060, dghoneo gbgmed Lobmaemm-bedgnembgm o Lomyobm Logdoobmdsl. s&obrtml
©O330° 09O, SUBQJob 06)330 ) 3030@[} oq>603603q>o 03300030@, 6033@03 3360@@360 N
8°Ud383°°' 33&—606@030[} o@adOoQos bobb@@gﬁo NG 3833568300.

m3360300b obmb 6333d306363@0 5360@0 606@030[) 3omm3ob¢mq>maonéo
6°3°° 33@330[) ool 3360 - 303060008‘3@0 3memodmBo. 838000@60363@0@06 6030’)3@06063, 8m3m60b
Qogbso 33003—3636%[) Lob& ™30l @ooasmao. m3360300b 333@30080 336)00’)@0[) 803@060(4)30060
oym 030 330900030@32)3@0, 806003@360[5 606333. m3360300@06 15 cocob 333@38 F)od)oé@o
Qoaoogbomo 33@33360. aobd)ézanmQSEmbgmBoooo 3U$30 30’:8@ boaédg%g oqzaooﬁgsoqm odso
8603@0}60000 3memodo bogos 33@0306000, 3mdoo 0,4 b3—3@3, 306@0[503360 Bg%géo@mbob
(by&smgdo 1,2).

byéhoomo 1. 3eamodo gnddo Uyéo00 2. 3eocmodo gy4do

3330[5 300@030@06 2)00003[50360 aobo@ob 30000030[)000@00803630 6080033@8303
QooQoboUéo 300@030080b 303060(\033@0 6030. 300@00600[) 30030000 808003@06@0 ™60 300@030
Q0Q303o@ 300@06330 o Séooo b083m0q>3(4>0 506@030[} 06830 - 306600 033533, 15 b3—3q)8,
3o600Lggé0 039é0l, 3emnge CmEBmgbo goéloom (Lyomo 3).

bn@omo 3. 30')@030 @0@8030@ 3("’)@06330

56



JECM 2024/1

30')@03860 080’)3380)0@0 Odso 30")@0060’)[)300300’) 808(‘033@83860 803606@00) Ol)838 80’)80’)60[)
33003@36[)0 ©> @& ddob (15 o 17 Bemals). 30680 o @m66m306 806[}33 3083360060 @odgbo o6
300@03850 boq:o 83@0306000, 306@0[}03360, 0,6-1,0 b3—3@8, Boooé@o 3(‘0@030[} Boooogl)oo,
Eob(bmwmaon@oQ 80@086080800[) 6036860 06) Odsb 8080’)3@860@0 3(")@(‘06("’)[)3(')30'36)0@
30')@03860 Dé) OdGO OQ&WBOGO@O

6(‘06(‘060 808686)0 3@06030@06 Qoao\gaogm%owabg@ 8@6(‘0806)80’)6080 bnooo 6@0[}
606803@005030 33008—3386b0b bquﬁ;maob 60033 b0330m3350b (333@0[} Hha3rgoemo, 606@03360
bObe}QSGD) 6\)8(‘03@0686860 Oé) OQSSOBGO 3(")@(')6(")[)3(')30'36)0 6080’)33@8300} 3(‘0@03860[}
6)880@030 Oé) 8080’)3@06@0 80[)6600@:]0’)@860)[}30’)3000} QOL’OU&J@SBO 33&0[} 30")@030')80[) 6060
bnémooo 8@38@83060 60[)06)0')[)3003'3@0 BB@O@UBS&O[} 806)838 60(")03[)0'36)0 30[}0@0[}
\30[)6(‘0@(‘08036)0 060@080 30’)@03860@06 030)30[.)86006(‘060[) 6036860[} 606)838

086306)\)@, 606)80’)@8860@0 3@0603360 338mb3830 Uoosogé){]bmo 0800), (4)0)3 stBSb
OQJ&‘ODBG@O OUSUDO 03300030 300)00@(")800, 6)(")6(")6)08 Dé)ob 333‘606@030[} o&)OdOOb QOUSU%U&)O
30')@030080, 060 38068‘8886}[}0[} bOGQéJC‘OaO @0030@86(')[) 0)030[)82)06)860 3(‘0636)863@ 8880’)5383030
Oé)ol.) 300)(")@(")600[) 608mb003@0 3@060336)0 6036860[} \)6)0&)[)86(‘060 @8@0[}0 @O 6033330 (806)@0
6(’)8(‘)6080 d@o3lj 38[}0886830 30888660800[}0), éJOB 081508\)@ 3863638@8(‘00‘3b Bbm36)860b
©030 380900030@363@ botalbl coo 03080 33(4: bodaoQGmbob. 0303Q6MUQ0@, BGQO 63°bl’°°3@3b o9
boG@@maob 606}3303@0 6036860[} QO&SOOGSBUQ?O 608(‘03@06860[} 38b0b86 (bObe}@OGO, 06308060800,
30')@03860[) 80@066080800), bogsgéebob b08b0360b 606300}06)860, 6)(‘08(‘0&)8 68[}0, 8(‘080&)@0’)6030 06
OQ&JSU@ 86)@0[}6}3@ ObOsaO, QO 0800003 6830’)806@863@00 6\)3330 83@8030@ 0880’)03860")@8[)
3>3myqbgdnemo emahgbothy®e:

1. Ashcraft K.U., Holder T.M. Children's surgery. Pit-Tal. St. Petersburg. 1997. v. 2. p. 133-144.

2. Lenyushkin A.I. Children's coloproctology. Guide for doctors. M. Medicine. 1990. p. 244-262.

3. Pugachev A.G. Surgical gastroenterology of childhood. M. Medicine. 1982. p. 164-165.

4. Jeghers H., McKusick VA., Katz KH. Generalized intestinal polyposis and melanin spots on the oral
mucosa, lips and digits: A syndrome of diagnostic significance. N Engl ] Med. 1949. 241. p. 993-1005.

5. Peutz JLA. On a very remarkable case of familial polyposis of mucous membrane of intestinal tract and

nasopharynx accompanied by peculiar pigmentation of skin and mucous membrane. Ned Maandschr
Geneesk. 1921. 10. p. 134-146.

635‘9 0906'@0@030 4 836)3 0906'@0@030 2
313-696emog0l (herogdhol cooognBne 3memadmBo dogdg0m0 ol 330
(3em0b0 3960 8g8mbgggd)
13momo 6)3[)00033@0[5 bobgwagoq;m 360336)[)003@0[) b0636360b33®333@m 8336036)360000 o 83@03060[)
03033@60(50[) doénéaoob Q0306)¢0336®o, Bomnao, bod06m33@m; 3. 00330@0[} bobgqmobob Q9O O
60333000 335(560@360 300[)3000@0, 6000330, bodo@m(m@m;

2033@@0[5 3@060 39 bobb@doéq)(;mo doé)néaoob Q330600336¢0. PYANCEY, 83630500

éq80md
03000(4)330 oq;63(4>36 3@060336 3330)5?3332[)812 6@0[} 8m8m6083 3U$—606@o3ob 06°d0°b
Qoqm%ném 300@03008000 (Peutz—]eghers—ob UOGQémaom), (4)0033@03 0033606363@0 odGo
300@03008000 80800633‘3@0 6360@0 606@030[} 06308060300b 6c8c~o. Q){]@ob 6030033@330[50[)
Qoqmb@néQo @0030@360[) 338 330@630’)60000 636860. 3380063330 bogaomQ boos(i)g&)gbooo
300)0)@0)800[) 0330000002»0[) 80300. oq?oSoaGo @0030@360[} mosobgbnégbo 3006 36303@ 333005333030.

Oo

57



JECM 2024/1

06050 3(756‘9@0330@0, 30606-0 %OO@MJJ, 6&308 06‘7@‘7600, 06-809(6 5(’)30(3‘7500{9,
0‘63‘) JOJOO, 303@0 mmém@odg, 06-0 0)(98‘9090330@0, 6-06-(0 6-007‘760d‘7, [qugo‘}m JOE@&@O‘J’O,
6‘70‘7@05 6‘750330@0, 50(’)630 5(')3(7@0&‘7
bedgoen@bbmb }obol BmdGmemonzg®oeg cmgomBom8gdal gdlhGogemyemyGo BodhGogduol
@ 9630mg9bgBols Boboliosmgdamgde MHg3emeygzenemo dbd 30l Joemgdde
03\)68 3030b0330@0b boba@mbob 0)60@0[)0[) bobs@ago%m 3603{]6&)0800,
mboqmbob bobawagoogoo boangBosm 360336b00300
Doi: https://doi.org/10.52340/jecm.2024.01.08

IRINA MEGRELISHVILI, MARINA FAILODZE, REVAZ SKHULUKHIA, ANZOR GOGIBERIDZE,
IRMA JIKIA, MAGDA TORTLADZE, ANA TEGETASHVILI, NINO NIKURADZE, SOFIKO
KANDFELAKI, RUSUDAN KHUGASHVILI, GIORGI CHOVELIDZE
CHARACTERISTICS OF EXTRACELLULAR MATRIX AND ANGIOGENESIS BY SIZE OF
PROLIFERATIVE UTERINE LEIOMYOMAS IN WOMEN OF REPRODUCTIVE AGE
Ivane Javakhishvili Thilisi State University, Tbilisi State Medical University

SUMMARY

Uterine leiomyoma is a benign tumor characterized by heterogeneous growth of muscle tissue, the
development of which is closely related to changes in the extracellular matrix (ECM) and angiogenesis.
The extracellular matrix and angiogenesis play a critical role in the development of uterine leiomyomas,
affecting tumor structure, function, and growth. A thorough study of these molecular processes is
important to more effectively control the growth and development process of leiomyoma and to create
the possibility of developing new therapeutic approach.

The aim of our study is to evaluate the extracellular matrix, the degree of fibrosis and angiogenesis,
taking into account the size of the nodules, in the peripheral and central part of proliferative leiomyomas
in women of reproductive age. Research objectives: in leiomyoma nodes up to 1 cm, 2cm, 3 cm and 4 cm:
1. The degree of extracellular matrix and fibrosis; 2. Assessment of angiogenesis. Research methods:
detection of qualitative and quantitative changes in extracellular matrix and angiogenesis on preparations
stained with hematoxylin and eosin and Masson's trichome.

The analysis of the research results revealed conclusions: 1. In proliferative 1 cm and 2 cm tumors,
activation of the extracellular matrix and angiogenesis was detected, and in 3 cm and 4 cm leiomyomas,
mainly the proliferative activity of leiomyocytes with depletion of angiogenesis potential; At the same
time, the periphery and central part of the nodules demonstrate an equal frequency of fibrosis and
angiogenesis, with one exception. 2. The role of extracellular matrix and fibrosis in leiomyocyte
production and angiogenesis was revealed; moreover, it is one of the factors that prevent the uncontrolled
spread of tumor proliferate in the muscles of the uterine body and prevent the risk of malignancy. 3. The
growth and development mechanism of leiomyoma is a multicomponent process, which is a difficulty in
the prevention and treatment of this pathology.

Keywords: Proliferative, uterine, leiomyomas, women, reproductive age, angiogenesis
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USHBA GAZDELIANI, MAIA TSIMAKURIDZE, EKATERINE MIRVELASHVILI,
MARINA TSIMAKURIDZE, TAMAR TALAKHADZE
MENTAL HEALTH’S OCCUPATIONAL RISK FACTORS AND HEALTH EFFECTS OF MEDICAL
PERSONNEL EMPLOYED IN THE HOSPITAL SECTOR
Thilisi State Medical University, Tbilisi, Georgia

SUMMARY

One of the challenges of the 21st century is the influence of the working environment on human
mental health. The aim of the study was to reveal the characteristics of risk factors causing occupational
stress and mental health disorders of employees in the workplace of medical personnel employed in the
hospital sector. The results of the survey were analyzed taking into account age, gender, work position,
working experience in the profession. The research found that almost 40% of respondents employed in
the hospital sector are on the verge of depression or have a severe form of depression. As professional risks
of the work environment for mental health, we can consider the following: remuneration inconsistent
with responsible work (63%), lack of opportunity to rest and timely and full use of vacation (58.7%), busy
work schedule (28.3) and - conflicts in the workplace and skeptical attitude to the future (33-33%).

Keywords: mental health, occupational stress, hospital sector
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Introduction. Monkeypox is a viral disease that causes fever, rash, and swollen lymph nodes in
humans. It is mainly transmitted from animals to humans, but can also spread from person to person
through contact with bodily fluids or respiratory droplets. Monkeypox is endemic in some parts of Central
and West Africa, where it causes sporadic outbreaks with varying severity and mortality rates. However,
since 2017, monkeypox has also been reported in several countries outside Africa, such as the United
States, the United Kingdom, Singapore, and Israel [3,5,14]. These cases have raised concerns about the
potential for monkeypox to become a global public health threat, especially in the context of the COVID-
19 pandemic.

Monkeypox is a neglected tropical disease that poses a significant risk to human health and
security. More research and investment are needed to improve the understanding, diagnosis, treatment,
and prevention of monkeypox, and to strengthen the capacity and preparedness of countries to respond
to outbreaks [9-11].

Aim and Objective. The aim was to study awareness of monkeypox infection among medical
professionals.
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Materials and Methods. A cross-sectional survey was conducted. The study period was from
September 18, 2023 to October 18, 2023. The questionnaire consisted of 36 close-ended questions which
were prepared based on the literature review [4,6,7,13]. They covered demographic data and general
information on professional experience and attitude towards general medical issues; monkeypox
awareness questions. Convenience sampling was used and the respondents mainly were medical students
or professionals: n=101, 78% female, 79.2% of respondents were 18-28 years old, 69.0% with graduate or
post-graduate diploma, 99.0% were living in Thbilisi, 73% were unmarried, 68.3% were employed and
50.5% were students of the final years (26 students were also semi-employed), 79.0% claimed to have
average socioeconomic status.

The survey was conducted on the Google Forms platform. Participation was anonymous and
voluntary. The results were statistically processed in Stata 14.0.

Results.

General information. A majority of the respondents answered positively to the question whether
they are interested in medical research (82.2%) and read the medical news (59.4%). Unfortunately, the

majority gets the medical news from untrustful sources, such as social media (41.0%). For 68.0% of the
respondents current epidemic situation in the world was worrisome. There were no statistically significant
differences by gender or age.

Monkeypox awareness. A majority of the respondents have heard about monkeypox (85.15%,
male 90.9%, female 83.3%; 83.75% in 18-28 y.o. and 90.5% in 28+ y.o.).

Only 25.7% knew the correct time period when the first case of monkeypox infection in humans
occurred (male 13.6%, female 27.85%; 26.25% in 18-28 y.o. and 19.05% in 28+ y.o. (p=0.016)). The
majority did know that the first human case of monkeypox had been seen in Africa (59.5%; 50.0% in 18-

28 y.o. and 85.7% in 28+ y.o. (p=0.018)). Only few knew about the correct number of monkeypox virus
strains (20.0%). Almost half of the respondents were aware of the monkeypox symptoms (45.0% in 18-28
y.o. and 66.7% in 28+ y.o. (p=0.025)). But only 22.0% have responded correctly to the question regarding
the incubation period (male 18.2%, female 24.05%; 26.25% in 18-28 y.o. and 9.5% in 28+ y.o. (p=0.033)).
Only 14.0% were able to respond correctly to the question regarding who was getting infected with
monkeypox most (male 18.2%, female 12.7%; 15.0% in 18-28 y.o. and 9.5% in 28+ y.o.). 39.0% were aware
of monkeypox mode of transmission (male 40.9%, female 37.97%; 37.5% in 18-28 y.o. and 42.9% in 28+
y.0. (p=0.01)). 43.6% knew that in Georgia there had been reported a case of monkeypox (male 40.9%,
female 44.3%; 47.5% in 18-28 y.o. and 28.6% in 28+ y.o. (p=0.001)). Only 38.0% of respondents knew that
there existed immunization against monkeypox virus (male 45.5%, female 31.7%; 35.0% in 18-28 y.o. and
33.3% in 28+ y.o.). 46.0% of respondents considered themselves capable to recognize and manage
monkeypox infection to some extent.

In case of monkeypox epidemics, 35.6% were correct to opt for carrying a mask in public places
(though 46.5% were ready to have it on everywhere). 95.0% agreed that it was necessary to wash hands
with soap. 94.1% of the respondents considered it necessary to isolate the person with monkeypox. 83.3%
considered necessary to isolate as well the person who was in contact with the one infected with
monkeypox. 94.1% suggested the necessity to disinfect monkeypox-contaminated objects. 54.5% agreed
that it was necessary to perform wet cleaning of the full house of the person with monkeypox infection,
and 39.6% - only to clean his/her room.

34.0% felt empathy towards the person with monkeypox, though 7% - fear and 1% - disgust.
67.3% of the respondents were in favor of the obligatory vaccination against monkeypox (male 68.2%,
female 67.1%; 31.8% in 18-28 y.o. and 32.9% in 28+ y.o.). 92.1% considered it necessary to inform the
general public on monkeypox, though 6.0% considered necessary to inform only the high-risk groups.

Discussion. The conducted study showed low awareness of monkeypox among doctors and
medical students. The majority of respondents do not have knowledge about transmission mechanisms,
virus strains, vaccine, risk group and incubation period. Similar studies were conducted in several
countries. A study conducted in Peru showed that 92% of respondents answered 70% of the questions
correctly. The awareness of Peruvian doctors was assessed at a high level, although according to the
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researchers, the high awareness was facilitated by the epidemic situation in Peru and the training of health
workers [8].

Sources of information are also an important factor, unfortunately, 87% of respondents in Georgia
refer to unreliable sources, such as media and social websites, of which 26% did not receive any
information about the monkeypox virus, only 12% of respondents refer to medical research and training
and 12% is rather low for people with medical education. A study conducted in the Czech Republic
showed low results on the awareness of monkeypox. According to the researchers, one of the reasons for
this was the use of unreliable sources, as only 1.5% of respondents used such reliable sources as (CDC;
WHO) in the Czech Republic, as well as in Georgia. The majority of the respondents surveyed in the
Czech Republic had a negative attitude towards the monkeypox vaccination [12], while about 33% of the
respondents surveyed in Georgia believe that immunization against monkeypox should not be mandatory.
A similar attitude was observed in studies of Iraq and Lebanon, as well as in Jordan, only 18.7% had
information about monkeypox recorded in the country [1,2,15]. In this regard, 43.6% of the respondents
interviewed in Georgia had information about the detection of monkey pox in Georgia.

The low awareness of monkeypox virus may be due to the fact that there were just two cases of
monkeypox infection in Georgia, as well as the fact that based on the study results most of the surveyed
respondents received medical news from unreliable sources.

Despite the low level of awareness of monkeypox in Georgia, the attitude of the respondents
towards hygienic norms was found to be quite adequate. More than 80% of respondents support wearing
a mask, washing hands with soap, isolating the infected person, disinfecting contaminated objects during
the monkeypox epidemic. Taking into account the similarity of the hygiene norms for monkeypox
infection and covid infection, the high awareness of hygiene norms in case of monkeypox can be linked
to the impact of the Covid infection, which has been relevant since 2020 and its consequences have turned
out to be quite severe for the whole world [13].

The limitation of our study is that we have used convenience sample which was not representative
of the general population of the medical professionals in Georgia.

Another limitation was that we were not able to compare medical students with medical
professionals, as some of the students have already been working part time in the medical institutions.

Conclusion. The results of the study on awareness of monkeypox showed a limited level of
knowledge among people with medical education. 80.0% of respondents do not know how many strains
has monkeypox virus, 86.0% of respondents do not have information about the highest risk group for
infection, 61.0% do not have information about main mode of transmission of monkeypox. 62% do not
have information about monkeypox vaccine. Although the level of awareness of monkeypox infection is
low, 46.0% believe that they can partially recognize and treat monkeypox infection.

We can conclude that medical professionals show some preparedness to deal with monkeypox
infection but they need further education on this emerging public health threat. Also it is necessary to
underline the importance of usage of reliable sources for the medical professionals in order to make them
more informed compared to the general public.
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HELEN PHAGAVA, NINO ZHORZHOLIANI, IRAKLI MCHEDLISHVILI
AWARENESS OF MONKEYPOX INFECTION IN MEDICAL PROFESSIONALS IN GEORGIA
Department of Epidemiology and Biostatistics, Tbilisi State Medical University

SUMMARY

The study has been undertaken to assess the level of monkeypox awareness among medical
professionals in Georgia. High awareness among healthcare professionals is essential to effectively
recognize and address this disease.

Between September 18, 2023, and October 18, 2023, a cross-sectional study was conducted among
101 respondents using a special questionnaire with 36 questions. Convenience sampling was used. The
respondents were medical professionals from various specialties and the final years students enrolled in
medical universities. The data were analyzed in Stata 14.0.

85.15% of the respondents have heard about monkeypox. But only 25.7% knew the correct time
period when the first case of monkeypox infection in humans occurred. The majority knew that the first
human case of monkeypox had been seen in Africa. Only few knew about the correct number of
monkeypox virus strains (20.0%). Almost half of the respondents were aware of the monkeypox
symptoms. But only 22.0% have responded correctly to the question regarding the incubation period.
Only 14.0% were able to respond correctly to the question regarding who was getting infected with
monkeypox most. 39.0% were aware of monkeypox mode of transmission. Only 38.0% of respondents
knew that there existed immunization against monkeypox infection. 46.0% of respondents considered
themselves capable to recognize and manage monkeypox infection to some extent. The majority of
respondents answered correctly to the questions on hygiene measures to prevent monkeypox
transmission.

The findings of the study have revealed a limited level of awareness among individuals with a
medical background regarding monkeypox and unfortunately there was seen a tendency to obtain medical
news from the unreliable sources.

It is advisable to raise awareness about monkeypox disease first of all among the primary health
care professionals and encourage data seeking from the reliable sources.

Keywords: monkeypox, Georgia, awareness, medical professionals
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Introduction. Understanding the function of innate and adaptive immunity in the
pathophysiology of cardiovascular disease has improved significantly in recent years [1]. One of the most
common pathological disorders is arterial hypertension (AH). AH affects one in three adults over the age
of thirty. Over the previous 30 years, the overall number of diagnoses has doubled, despite the age-adjusted
prevalence remaining stable [2]. The prevalence of AH rises with age; among a group of previously healthy
individuals, diagnoses were detected in 0.3%, 6.5%, and 37% of cases at ages 25, 45, and 65, respectively
[3].

Cardiovascular disease (CVD) is the world's leading cause of death, with 17.3 million deaths
annually and a predicted rise to almost 23.6 million by 2030 [4]. As the primary risk factor for CVD
morbidity and mortality worldwide, hypertension has been suggested to be responsible for half of all CVD
events [4]. In order to lower the risk of CVD events and the associated healthcare burden, it is crucial to
prevent, treat, and manage hypertension. angiotensin II receptor blockers (ARBs) and Angiotensin-
converting enzyme inhibitors (ACEIs) are first line anti-hypertensive drug classes that are potent,
effective and largely safe [5].

Hypertension has a significant impact on cardiovascular outcomes, including myocardial
infarction, heart failure and stroke. As a worldwide risk factor for death, disability-adjusted life years, and
loss of life years, it continues to be the most powerful predictor of mortality [7,8]. A number of sources of
evidence, ranging from integrative physiology and functional genomics to molecular and genetic levels,
show that the renin-angiotensin-aldosterone system RAAS, whether systemic (endocrine) or local
(paracrine and autocrine), is a significant cause of hypertension and cardiovascular disease [9-11]. RAAS
is an important endocrine modulator of cardiovascular homeostasis. The RAAS functions in multiple
organs and systems in an endocrine, paracrine, and autocrine way, performing organ-specific activities
with consequences on the cardiovascular system [9].

RAAS is triggered as part of a maladaptive response that contributes to the pathophysiology of
heart failure. Vasoconstriction, hypertension, elevated aldosterone, elevated sympathetic tone, and
ultimately cardiac remodeling are all consequences of RAAS activation that are harmful to the disease's
course. By preventing these maladaptive components, ACEIs (angiotensin converting enzyme inhibitors)
and ARBs (angiotensin receptor blockers) significantly lower the morbidity and death associated with
heart failure [12]. This understanding resulted in the effective creation of RAAS-blocking medications
(angiotensin converting enzyme inhibitors, angiotensin receptor blockers, and renin inhibitors) for the
treatment of hypertension and other cardiovascular disorders [13].

Angiotensin receptor neprilysin inhibitors (ARNI) are a novel class of medications, the first of
which being sacubitril/valsartan (S/V). For the treatment of patients with chronic heart failure with
reduced ejection fraction (HFrEF) and NYHA classes II, III, or IV, the drug has FDA approval [6]. In
addition to other standard therapies for heart failure (beta-blocker, aldosterone antagonist), S/V is to be
used in alternative to ACEIs or angiotensin II receptor blockers (ARBs) [14]. S/V is advised in the new
AHA/ACC/HFSA guidelines (2022) for the treatment of individuals with heart failure with preserved
ejection fraction (HFpEF) [15].

S/V is a combination product. Pro-drug sacubitril functions as an inhibitor of neprilysin once it is
activated. The mechanism of action involves inhibiting neprilysin's ability to break down natriuretic
peptides, hence prolonging the beneficial effects of these peptides [16]. Valsartan is an angiotensin
receptor blocker, and it works on blocking the RAAS system. But blocking neprilysin will cause
angiotensin II to build up because neprilysin breaks down angiotensin II. Because of this a neprilysin
inhibitor cannot be used alone; it must always be combined with an ARB to block the effect of the excess
angiotensin II [14]. The inflammatory response and immune system are important players in the aetiology
of hypertension. The involvement of inflammation in the pathophysiology of hypertension is supported
by the elevated levels of numerous inflammatory markers in hypertension patients [17]
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These markers are linked to an increased risk of hypertension in people with normal blood
pressure, and they can help predict the risk of cardiovascular events in patients with essential
hypertension by indicating target organ damage [18].

Thus, understanding how inflammation contributes to hypertension opens novel options for
managing the condition and its aftereffects [19]. Despite the fact that the precise pathophysiology of
essential hypertension is yet unknown, endothelial dysfunction is thought to be a major factor in the
development of the condition. Although it was often believed that the vascular endothelium served as an
inert barrier separating the blood from the blood vessels, it is now recognized as a key hub for vascular
regulation. Vascular wall tension, nutrient supply, waste elimination, inflammation, thrombosis, and
coagulation are all crucial functions of the endothelium. Thus, it is claimed that hypertension is partially
an inflammatory illness [20]. Oxygen metabolism produces reactive oxygen species. Reactive oxygen
species are produced under oxidative stress when pro-oxidative factors exceed anti-oxidative factors [19].
According to Tenorio et al. (2019) [21] oxidative stress intensifies the inflammatory response by increasing
the synthesis of proinflammatory factors. Increased pro-inflammatory immune cells and cytokines and
decreased regulatory immunity cells and cytokines lead to a chronic and uncontrollably inflammatory
state [22]. In the vascular system, elevated levels of TNF-« and IL-1 can cause endothelial dysfunction and
progressive vascular endothelial injury, which can cause widespread inflammation and cell death [23].

Melatonin is a key hormone that regulates the circadian rhythmicity of various biological systems
and is mostly produced by the pineal gland at night [24]. Melatonin functions investigation has shown
that it is not only a controller of the biological circadian rhythm [11], but it also has a variety of
physiological functions [25]. Melatonin appears to be linked in a variety of diseases, including arterial
hypertension, insomnia, dementia, mood disorders, cancer, and diabetes [26]. Although the central
nervous system, immune system (IS), and endocrine system (ES) network use norepinephrine, IL-1, and
cortisol, melatonin appears as a chemical capable of playing various roles in both IS and ES. Its secretion
and function are regulated by norepinephrine and IL-1. Furthermore, while it was previously thought to
be merely a hormone, its role as a multifunctional molecule is now being researched, and as a result, we
want to think about its significance in chronic arterial hypertension [27].

Recent attention has been paid to the circadian rhythm of blood pressure (BP) because an increase
in nocturnal BP and an increase in morning BP have been shown to be independent risks for cardio-
cerebrovascular diseases. The renin-angiotensin-aldosterone system (RAAS) is involved in the circadian
rhythm of BP, and RAAS inhibitors play a crucial role in controlling the circadian rhythm of BP [28, 29].
Nighttime administration of RAAS inhibitors is more beneficial than morning administration for lowering
nocturnal and morning BP levels and converting the BP profile to a dipper pattern, a process known as
chronotherapy [30]. Controlling abnormal circadian rhythms of blood pressure in addition to 24-hour BP
utilizing RAAS inhibitors with optimal time dosage should be assumed for reducing cardio-cerebro-
vascular events [30].

The brain produces both angiotensin and melatonin. Angiotensin, which is produced locally in
the central nervous system in nuclei implicated in cardiovascular and fluid-electrolyte homeostasis,
interacts with various systems, including sympathetic and vasopressinergic systems [9,31]. Furthermore,
there is a local pineal RAS that regulates the production of melatonin, which is the pineal gland's major
hormone secretion [32,33]. The RAS is known to be implicated in cardiovascular and metabolic disease,
whereas melatonin is involved in circadian rhythms.

Research materials and methods. Experiments were carried out on male rats weighing 200,0-250,0
g. in compliance with the rules and laws developed by the Bioethical Commission of Thbilisi State Medical
University (TSMU). The animals were placed in a vivarium at a temperature of 23 + 1° C, 50 + 5% humidity
and 12 hours of light -12 hours of darkness, in terms of free access to food and water. Animals were
randomly divided into the following groups: I — control group with 1% NaCl and 0.2% KCl in drinking
water during 4 weeks (n=10); II - DOCA-salt hypertensive group (25 mg/kg DOCA + 1% NaCl and 0.2%
KCl in drinking water) (n = 10); III - sacubitril/valsartan oral dose of 30 mg/kg per day after 28-day intake
of DOCA and salt solutions administration (n = 10). IV - sacubitril/valsartan oral dose 30 mg/kg per day +
DOCA + 1% NaCl + 0.2% KCl in drinking water for 4 weeks (n = 10);
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To monitor the dynamics of the development of DOCA-salt hypertension, systolic, diastolic and
mean blood pressure have been measured every week from the tail of non-narcotized rats in a special
chamber by sphygmomanometric method (tail cuff method). For this purpose, the animals were placed in
the chamber for adaptation for 2 h, after which the pressure indicators were determined 5 times, at
intervals of 5-10 min, and average values were calculated. (Fig.1) For circadian rhythmicity systolic blood
pressure (SBP), diastolic blood pressure (DBP) and heart beats (HB) were measured 3 times per day, at
9:00, at 15:00 and at 21:00.

At the end of the experiment, rats were randomly divided inside the groups and were anesthetized
(with pentobarbital 65 mg/kg intraperitoneally) to take samples of blood from a catheter in the carotid
artery at the appropriate hours of acrophasis of blood pressure in the morning (n=5) and in the midnight
(n=5).

After centrifugation the blood samples were frozen at -60°C, and then the concentration of
Melatonin (MT), Angiotensin II (Ang II), Interleukin-1 (IL-1), Tumor Necrosis Factor alpha (TNF-alpha),
Endothelin-1 (ET-1) and Nuclear Factor kappa B (NFkB) were determined using the ELISA kit.

Statistical data processing revealed changes in hemodynamic parameters, blood inflammatory
markers and cardiac remodeling between the groups. To compare the data of two groups t-test was used,
multiple indicators from several study groups were compared by the ANOVA method.

Results. In II group of rats with DOCA-salt arterial hypertension the mean values of SBP — 153,6
+ 5,4 mmHg, DBP - 67,9 + 2,8 mmHg and HB — 394 + 12/min were significantly higher in comparison
with I group of animals (123,0 + 5,2 mmHg, P<0.001), (55,6 + 3,0 mmHg, p<0.05) and (361 + 24/min,
p<0.001), respectively. In III group of animals, treatment with the S/V combination proved to be beneficial
and the SBP and DBP, as well as the heart rate returned to normal values. As for IV experimental group
S/V revealed preventive action regarding hemodynamic changes during development of AH by decreasing
values of SBP (-50+11,8 mmHg, p<0,001), DBP (-16+6,0 mmHg, p<0,001), and HB (- 67+15,6 beat/min,
p<0,001) (Fig.1, 1.2).
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Fig.1 Systolic and diastolic blood pressure in different experimental groups of animals.

Heart Beats

438
361 I 371 370

Group | Group Il Group Il Group IV

500

N w B
o o o
o o o

Beat/min

—
o
o

Fig. 1.2 Heart beats in different experimental groups of animals.
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Fig.2 Laboratory indexes in different groups of animals.

Changes in hemodynamic indicators in hypertensive rats were correlated with significant increase
in blood plasma levels of inflammatory biomarkers (IL-1, TNF-alpha, NF-kB) - (8,2 + 1,7 pg/mL, p<0,001),
(31,0 + 12,7 pg/mlL, p<0,001), (5,4 + 3,8 pg/mL, p<0,05) respectively, vasoconstrictor peptides (ET-1) —
(23,3 + 3,5 pg/mL, p<0,001), angiotensin II (Ang II)- (63,070 + 26,2 pg/mL, p<0,001), vs I group of animals.
In IIT experimental group S/V markedly reduced plasma levels of inflammatory markers, vasoconstrictor
agents in comparison with II group of animals: IL-1 (-8,2 + 0,17 pg/mL, p<0,001), TNF-alpha (-42 + 4,6
pg/mL, p<0,001) and NFkB (-7,4 + 1,9 pg/mL, p<0,05), ET-1 (-16,3 + 2,7 pg/mL, p<0,001), Ang II (-42.6 +
4.4 pg/mL). In the IV experimental group compared to hypertensive animals, reduced indicators were also
revealed: IL-1 (0.12 + 0.21 pg/mL, p<0,001), TNF-alpha (11.69 + 2.95 pg/mL, p<0,001) and NFkB (5.56 +
1.52 pg/mL, p<0,05), ET-1 (15.12 + 9.51pg/mL, p<0,001), Ang IT (11,1 +5 pg/mL).

Significant changes were detected in the case of melatonin. In hypertensive rats vs I group,
melatonin levels were decreased in hypertensive animals (3.89 + 1.6 pg/mL, p<0,001) and in control group
of animals it was remained normal range (9.8 + 3.6 pg/mL, p<0,001). However, its index changed in the
opposite way in the preventive and treated group compared to the hypertensive animals. For III group of
animals (9.2 + 2.0 pg/mL, p<0,001), and for IV group of animals (5.6 + 1.9 pg/mL, p<0,001).

I group 11 group III group IV group

SBP at 09:00 109.00 + 11.46 144.90 + 13.72 110.00411.79 mmHg 103.70 = 4.57
mmHg mmHg mmHg

SBP at 15:00 123.00 + 5.23 136.20 + 14.46 123.20£10.84 mmHg 105.70 = 5.57
mmHg mmHg mmHg

SBP at 21:00 105.80 +10.21 153.60 + 15.42 108.1049.42 mmHg 105.80 &+ 8.99
mmHg mmHg mmHg

DBP at 09:00 60.100 £ 4.067 67.900 + 8.185 63.500£9.992 mmHg 58.800 = 2.486
mmHg mmHg mmHg

DBP at 15:00 60.400 + 3.098 57.400 + 3.893 50.200-£4.849 mmHg 51.800 + 6.088
mmHg mmHg mmHg

DBP at 21:00 55.600+2.914 69.500 + 5.701 56.500+4.275 mmHg 56.100 = 5.065
mmHg mmHg mmHg

HB at 09:00 Dos00%27.30 413902891 356.40+15.33 b/min 36570 11.70
b/min b/min b/min

HB at 15:00 361..40124.91 394..50i 12.47 370.20+31.00 b/min 371..101 15.67
b/min b/min b/min

HB at 21:00 363._50 +30.89 438._50 +25.63 372.60£18.24 b/min 368._70 +15.39
b/min b/min b/min

Tab.1 Hemodynamic parameters in different experimental groups of animals.
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As for circadian rhythmicity the analysis of hemodynamic parameters revealed significant
differences in the baseline values of BP and HB between rats with hypertension and the control group. In
hypertensive rats the highest value of SBP was 153 + 8 mmHg in evening, which correlated with mean
significances of HB — 438 + 25 b/min at the same time. The lowest values of SBP, as well as HB were in
the afternoon - 136 + 14 mmHg, 394 + 12 b/min, respectively. After the administration of S/V oral dose 30
mg/kg for 2 weeks the circadian rhythm of hemodynamic parameters was corrected and hemodynamic
parameters measured in the morning, afternoon and evening returned to the values of the control group
110 + 11 mmHg, 356 + 15 b/min at 09:00h. 123 + 10 mmHg, 370 + 31 b/min at 15:00h. and 108 + 9 mmHg,
372 + 18 b/min at 21:00h. (Tab.1)

Discussion. The aim of our study was to test S/V combination for the treatment of arterial
hypertension and its preventive effect on the development of arterial hypertension in DOCA-salt rats. We
decided to evaluate the efficacy of this combination (sacubitril/valsartan) and its antihypertensive and
preventive effects along with the level of anti-inflammatory markers, melatonin and angiotensin II
because the association between arterial hypertension and inflammatory markers is well recognized [34,
35].

The renin-angiotensin-aldosterone system (RAAS) plays a crucial role in the pathogenesis of
arterial hypertension [5]. The primary effector molecule of the RAAS is angiotensin II. It increases blood
pressure, encourages the kidney tubules to hold on to both sodium and water, and stimulates the adrenal
glands to release aldosterone. Ang II has strong vasoconstrictor properties in addition to proliferative, pro-
inflammatory, and pro-fibrotic effects [36]. Angiotensin II (Ang II) is a regulatory peptide hormone that
stimulates the constriction of vascular smooth muscle cells (VSMCs) [37].

In our study, the significant increase of ET-1 and Ang II in the hypertensive group emphasizes
their pathogenic role in the development of arterial hypertension, which is consistent with the data in the
research, and their significant reduction confirms the effectiveness of S/V in the treatment of arterial
hypertension [20].

In an effort to find new pharmacological therapy targets for the treatment of hypertension, there
has also been an extensive amount of study conducted to better understand the relationship between
inflammation and hypertension, with a focus on the role of inflammation playing in the development of
hypertension [38].

In our study, we evaluated NF-kB, TNF and IL-1 and found that the inflammatory markers were
significantly increased in the hypertensive group and significantly decreased in the treated and prevention
groups. Genes related to inflammation and immunological responses are regulated by nuclear factor
kappa-light-chain-enhancer of activated B cells (NF-xB). Diabetes, atherosclerosis, and cardiovascular
diseases (CVDs) may be significantly influenced by NF-xB [39], which in turn is activated by angiotensin
IT via AT1 and AT2 in vascular smooth muscle cells [40]. NF-kB mediates the induction of pro-
inflammatory cytokines, such as TNF-q, IL-1 and IL-6, in monocytes/macrophages [41]. One of the key
members of the IL-1 family of interleukins, interleukin 1 beta (IL-1P) is primarily produced by
neutrophils, T cells, and monocytes. The correlation between IL-1p and hypertension has been increasing
in amount of data [42]. Specifically, it has been shown that IL-1f may activate a large number of
proinflammatory genes, leading to further tissue damage and inflammation-related events, such as
hypertension and myocardial infarction [43]. In addition to directly initiating the inflammatory response,
IL-1B also regulates the characteristics and functions of VSMCs, ultimately resulting in vascular
remodeling through either independent or dependent pathways on inflammation [44]. The function of
TNF-a signaling in controlling numerous secondary inflammatory processes, including the secretion of
cytokines, differentiation of cells, and apoptosis [45]. TNF-a so contributes significantly to blood pressure
elevation. TNF-a inhibitors are presently mostly used to treat autoimmune disorders; however, there is
no proof that they can be used to lower blood pressure and improve the prognosis for cardiovascular
diseases [46].

According to current findings, the pineal gland may also have an important role in regulating the
immunological response [47]. Furthermore, the pineal gland and the immune system have a two-way link
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as interleukins and cytokines regulate melatonin production and release [48]. Recombinant IL1 decreased
blood melatonin levels in rats via a receptor mechanism, and TNF produced by pineal gland microglia
hindered melatonin synthesis [49, 50]. Furthermore, through scavenging reactive oxygen species,
lowering oxidative stress, reducing inflammation, delaying ageing, and activating gene damage repair
pathways, melatonin plays significant roles in a number of disorders [51,52]

Our study revealed a significant decrease in melatonin in the hypertensive group and an increase
in its amount in the treatment and prevention group, indicating the effect of S/V on the circadian rhythm,
the disruption of which also increases cardiovascular mortality [53].

Growing data indicates that hypertension is a chronic inflammatory disease involving immune
cell migration, accumulation, and activation as well as ROS generation. Because hypertension is a complex
disorder, it's important to understand the pathogenic mechanisms underlying its many different stages.

We hypothesize that during arterial hypertension, elevated circulating angiotensin II that crosses
the blood-brain barrier acts on the melatonin-synthesizing enzyme tryptophan hydroxylase and causes its
downregulation, which is followed by a decrease in melatonin levels, which in turn causes an increase in
the inflammatory mediators IL1 and TNF, because melatonin inhibits their synthesis [54], which we have
shown in our research.

In our study, with the use of S/V, blood pressure was reduced and inflammatory markers were
statistically significantly reduced in both the treated and prevention groups, indicating the
antihypertensive and anti-inflammatory properties of the S/V combination, and therefore it can be
considered as a drug for the treatment of arterial hypertension. It also has a preventive effect in the
presence of risk factors and prevents the development of both hypertension and the inflammation, which
subsequently leads to target organ damage and cardiovascular mortality.

Conclusion. Eventually we hypothesize that during arterial hypertension, elevated circulating
angiotensin II crosses the blood-brain barrier and acts on the melatonin-synthesizing enzyme tryptophan
hydroxylase causing its downregulation, which is followed by a decrease in melatonin levels. This in turn
accompanied with increase in the inflammatory mediators IL1 and TNF, because melatonin inhibits their
synthesis, which was shown in our research. Based on the obtained data we can conclude that the S/V has
a multiple mechanism of pluripotent action that is likely provide positive effects on the long-term
outcomes of hypertension and patient survival.
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DAVIT GOLOSHVILI', MAIA OKUJAVA !, GIA BURJANADZE?, MAKRINF MIRZIASHVILI,
MANANA GHONGHADZE, NIKOLOZ GONGADZE'

EFFECT OF SACUBITRIL/VALSARTAN COMBINATION ON CIRCADIAN RHYTHM OF
HEMODYNAMIC PARAMETERS, INFLAMMATORY BIOMARKERS AND MELATONIN SYNTHESIS
IN EXPERIMENTAL ARTERIAL HYPERTENSION
ITbilisi State Medical University, Department of Medical Pharmacology; 2Tbilisi State Medical
University, Department of Biochemistry. Tbilisi, Georgia

SUMMARY

The circadian rhythm of blood pressure (BP) has been getting more attention since a rise in
nocturnal BP and an increase in morning BP have been found to be independent risk factors for cardio-
cerebrovascular disorders. The renin-angiotensin-aldosterone system (RAAS) is implicated in BP circadian
rhythm, and RAAS inhibitors play an important role in BP circadian rhythm management.

Experiments were carried out on male rats weighing 200,0-250,0 g. Animals were randomly
divided into the following groups: I — control group; II — DOCA-salt hypertensive group; III — S/V oral
dose of 30 mg/kg per day after 28-day intake of DOCA and salt solutions administration. IV - sacubitril /
valsartan (S5/V) oral dose 30 mg/kg per day with DOCA and salt solutions as drinking water for 4 weeks;

In II group of rats with DOCA-salt arterial hypertension (AH) the mean values of systolic blood
pressure (SBP) — 153,6 + 5,4 mmHg, diastolic blood pressure DBP — 67,9 + 2,8 mmHg and heart rate (HR)
— 394 + 12/min were significantly higher in comparison with control group of animals (123,0 + 5,2 mmHg,
P<0.001), (55,6 + 3,0 mmHg, p<0.05) and (361 + 24/min, p<0.001), respectively. As for III group of animals,
treatment with the S/V combination proved to be beneficial and the SBP and DBP, as well as the HR
returned to normal values. In IV — experimental group S/V revealed preventive action regarding
hemodynamic changes during development of AH by decreasing values of SBP ( -50 + 11,8 mmHg,
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p<0,001), DBP (-16 + 6,0 mmHg, p<0,001), and HB (- 67 + 15,6 beat/min, p<0,001). In hypertensive rats,
the level of inflammatory markers increased significantly, namely IL-1 was 8.6 pg/ml and TNF-alpha was
46.8 pg/ml. Both values returned to normal range after the use of S/V in experimental groups III and IV.
In a group of rats with DOCA-induced hypertension, melatonin levels were significantly decreased
compared to the control group (-6 pg/ml) and increased again after prevention and treatment of
hypertension with S/V. Respectively, an improvement in the disturbed circadian rhythm of hemodynamic
parameters was revealed in the same experimental groups of animals. Contrary to melatonin, levels of
angiotensin II were increased in hypertensive rats and decreased after blood pressure normalization with
S/V combination.

We hypothesize that during arterial hypertension, elevated circulating angiotensin II crosses the
blood-brain barrier and acts on the melatonin-synthesizing enzyme tryptophan hydroxylase causing its
downregulation, which is followed by a decrease in melatonin levels. This in turn causes increase in the
inflammatory mediators IL1 and TNF. Based on the data obtained as a result of our study, we can conclude
that the S/V combination has a multiple mechanism of action that is likely to have significant positive
effects on the long-term outcomes of hypertension and patient survival.

Keywords: Sacubitril, Valsartan, Circadian Rhythm, Melatonin, Experimental Arterial
Hypertension
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SAMSON MGHEBRISHVILI!, KETEVAN TELIA?, LEVAN MGHEBRISHVILI,
NANA KIPIANI?, IRINA BARBAKADZE3
MENTAL HEALTH AND ORAL HEALTH CONDITION
ITbilisi State Medical University, 2University of Georgia, 3Tbilisi Iv.Javakhishvili State University,
Georgia

SUMMARY

Mental disorders are no longer considered as a change in mental state with a biochemical abnormal
process in brain; It is also considered as a serious risk factor for the development of other somatic disorders
or diseases. It is well known that conditions of mouth and teeth provides an important information on the
general level of the patient's health. It can detect problems such as stress levels, anxiety, pathological mood
swings and chronic eating disorders.

Research has shown that social anxiety, even short episodes of anxiety, can be a precursor to
bruxism. Bruxism wears away tooth enamel, and if not treated in time, can lead to headaches, tooth
fractures, and pain in jaw muscles and joints. Based on research, it was also established that patients with
mental disorders pay less attention to oral hygiene, which, in turn, causes various complications and
diseases in the oral cavity.

The publication presented by us discusses the interaction of the psyche and the oral cavity; how
they affect each other and what we need to know in order to avoid complications. The article discusses
the latest research conducted around the world on this topic. Conclusions and recommendations are also
given based on the review.

Keywords: mental health, mental disorders, oral health, oral cavity, bruxism
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SOFIKO GURAMISHVILI, MEDFA ELOSHVILI
KNOWLEDGE, ATTITUDE AND PRACTICES TOWARDS HEPATITIS B PREVENTION AMONG
MEDICAL STUDENTS
Department of Epidemiology and Biostatistics, Tbilisi State Medical University, Georgia

SUMMARY

Background: Hepatitis B is a global public health problem. HBV infection is an occupational health
hazard to health-care workers. The World Health Organization has estimated that around 66 thousand
HBYV infection cases are caused by needle stick injuries annually. Healthcare students should be aware of
HBV transmission routes and preventive measures to decrease spread of disease. The complete knowledge
of hepatitis B virus transmission and prevention is indispensable for medical students as an effective
measure for controlling Hepatitis infection. Goal: This study was aimed to assess the knowledge, attitudes
and practices (KAP) of hepatitis B among Tbilisi State Medical University students. Materials and Methods:
Quantitate cross-sectional study was conducted from March to December 2023. A predesigned self-
administered pretested questionnaire concerning hepatitis B knowledge and awareness was distributed to
all the participants. The questionnaire was composed of four sections (22 questions): participants’
sociodemographic, knowledge, attitudes, and practices about HBV. 136 participants were enrolled. The
data were collected, tabulated and analyzed by Microsoft Excel and Statistical Package for the Social
Sciences (SPSS) software, version 25. The results were expressed in numbers and percentages. Results: 96
(70,6%) out of 136 participants were females and 40 (29,4%) males commonly 21-22 years old. 36,7% were
already work for different clinics. Majority of the students were aware of HBV infection and knew that
invasive procedures contain high risk to spread disease. 66% were aware of HBV vaccination and only
33% knew about IgHBV. 68,5% did not know their vaccination status, only 20% of the students were
immunized. 34,5% indicated conducting invasive procedures and 26,5% needle stick injuries in their
clinical practice. Conclusion: This study revealed lack of complete knowledge regarding hepatitis B among
preclinical year medical students. They are at high risk of acquiring HBV infection during their clinical
practice. Hence, implementation of well-structured education program is needed to create complete
awareness among medical students about hepatitis B. Therefore, public health efforts should modify the
knowledge and attitude gaps to reinforce awareness and minimize the risk of infection.

Keywords: B Hepatitis, Knowledge, Prevention, Students
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DAVIT TSKHOMELIDZE, LASHA TCHELIDZE, NATALIA TCHILADZE, TINATIN GOGICHADZE
THE SECOND-BORN TWIN’S EFFECT
Tbilisi State Medical University, Department of Medical Biology and Parasitology, Tbilisi, Georgia

SUMMARY

Our study aimed to find as many distinguishing features as possible between monozygotic twins.
We also researched dizygotic twins, but our primary focus was on concordance and discordance between
the identical twins. We conclude that special cues can make it easier for people to distinguish between
twins and to determine which is the first-born twin and which is the second. Or who is the leader among
them, and which twin is more often able to take charge. We were interested in the attitude of the twins
to infectious diseases, especially COVID-19, and we concluded that relatively more frequently this disease
initially infects the first-born twin, but despite some data we have, which twin carries the disease more
severely is still difficult to determine at this stage and requires more extensive research. As for adult twins
who have been infected with COVID-19, there have been cases when the first-born twin was quite mildly
infected with COVID-19, while the second-born was not infected at all. But here it should also be noted
that in these cases the twins were vaccinated against COVID-19 while in the previous cases mostly
schoolchildren participated in the experiments who had not been vaccinated. As for non-identical twins,
we obtained almost similar results regarding COVID-19 as we had in identical twins. At the same time, it
is known that even identical twins who share the same appearance and genetics do not have the same
handwriting. Some people may be able to copy your handwriting, but they would never get to write
identically. Experts say our handwriting can tell a lot about us including our health and motor skills and
we got a rather strange picture when comparing the handwriting of monozygotic twins. It turned out that
the handwriting of the second-born twin was still a little limper compared to the first-born twin. A total
of 10 twins participated in this experiment, and all of them were foreign students who knew how to write
their first and last names in Georgian, this allowed us to determine that the first-born twin wrote Georgian
letters a little more correctly than the second twin. It was also surprising that we were dealing with an
almost analogous situation in the case of non-identical twins.

Keywords: twins, second-born, monozygotic, effect
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VITAMIN K DEFICIENCY BLEEDING IN INFANTS - CASE REPORT
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Vitamin K deficiency is common in the newborn, and if vitamin K is not replaced, the infant is at
risk for vitamin K deficiency bleeding (VKDB), in the past called a hemorrhagic disease of the newborn.
Hemorrhagic disease of the newborn (HDN) was first described in the literature as an entity by Townsend
in the late 1800s, although bleeding in the newborn had been described in detail long before that time [1]-
The modern era of understanding the importance of vitamin K began with Dam and Doisy being awarded
the Nobel Prize in 1943 for their work on identifying and isolating the new vitamin. This report described
HDN as a “hemorrhagic disorder of the first time of life caused by a deficiency of vitamin K and
characterized by deficiency of prothrombin, proconvertin [Factor VII] and probably other factors”.

Clinical features — VKDB is characterized by cutaneous bruising or bleeding from mucosal
surfaces, the gastrointestinal tract, umbilicus or circumcision site, and/or intracranial hemorrhage (ICH).
With the etiology of HDN identified, the disorder is now known as vitamin K deficiency bleeding (VKDB).
This disorder is characterized by its time of presentation, namely early-onset, classic, or late-onset [4].
Early-onset VKDB begins within the first 24 hours of age. It usually occurs in mothers who are taking
medications that affect vitamin K metabolism. It is associated with ICH (intracranial hemorrhage) in
approximately 25 percent of affected infants. Classic VKDB occurs between 2 days and 1 week of life and
is largely prevented by administration of vitamin K at birth. Late-onset VKDB occurs between 1 week and
6 months of age, with a peak incidence between 2 and 8 weeks [10]. There is a high frequency of ICH in
affected infants (eg, 50 percent in some series), and associated central nervous system symptoms such as
vomiting or seizures may be the primary presenting symptoms [24]. Late-onset VKDB appears generally
and exclusively by breastfed infants with no vitamin K prophylaxis at birth. It may also be associated with
liver dysfunction secondary to neonatal hepatitis, bile duct atresia [11], or intestinal malabsorption. Late-
onset VKDB most commonly presents with evidence of intracranial bleeding in 30% to 60% of cases. Until
now the efficacy of eliminating late VKDB through early postnatal application of IM Vitamin K has not
been proved by any randomized studies. Vitamin K in eliminating late VKDB [12], however, there are
several large national surveillance studies that have examined rates of late VKDB since the introduction
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of vitamin K prophylaxis in Japan, Germany, Great Britain, and Thailand. All of these studies have shown
significant reductions in late-onset VKDB in the population [13-16]. The high incidence of mortality and
morbidity, along with its virtual elimination with prophylactic vitamin K, has made it a focus of public
health interventions around the world.

Case Report - According to parents, the Baby has been ill for two days. They mentioned symptoms
like high temperature, irritation, agitation. For this reason, the child was admitted to the regional hospital,
where doctors registered seizures, rigidity, tensed fontaneles. After that the child was transfered to our
clinic. Immediately by admitting we began monitoring vital parameters: Ps-152, RR-48, T 36.4C°, T/A
84/37. General condition was very severe, caused by Hemmorrhage perhaps induced from Later
Hemmorrhagic disease of newborns. Neurological Status: Grimace, generally very sick appearance with
moaning, Ptosis on the right side and half-closed left eye, inability of adjusting the gaze, anisocoria: D>S,
rigidity of neck muscles, hypertonus and tremor of limbs, very tensed und bulged pulsating fontanelles.
Skin evidently pale, subcutaneous tissue mediocre developed, reduced turgor and elasticity. Temperature
normal. Sinus rhythm, peripherial puls weakly palpable, cold extremities, capillary refill time 3s, non-
invasive arterial pressure normal according to age parameters, auscultatory of heart - muffled heart sound.
Auscultatory of lungs - on the both side vesical breathing, Percussion resonant. Sunken abdomen, liver -
3 cm under the rib cage, smooth, Spleen on the edge of costal arch. Visually urinary and reproductive
systems without pathologies, kidneys non-palpable. Computer tomography: in the right frontal lobe oval
formed inhomogeneous structure, with indistinct outlines, hyperdense and central viscous liquid density
mass. Dorsally - lightly hyperdense, with admixture of blood-density. Extensive perifocal edema and its
effect on surrounding structures with shifting midline structures to the left by about 2,4cm. Lateral
venticles are asymmetrical, on the right side are anterior horn and body compressed, it appears in the form
of narrow line. Small amount of blood in posterior horn. The left lateral ventricle is deformed and slightly
dilated. Basal cisterns and convexity subarachnoid spaces are compressed. The structures of posterior fossa
are well differentiated, Stem without compression. Stem cisterna is moderate. Dislocation of cerebellar
tonsils in parietal foramen was not found. Bones of skullcap and the skull base without destruction.
Paranasal sinuses and mastoid cells are pneumatized. All of this makes us think of Later Hemorrhagic
disease of newborns. It was urgently needed to determine hemostasis parametres (INR). Severe
Coagulopathy was probably caused due Vitamin K defficincy, that "s why it was applied. Anaemia was also
diagnosed and transfusion of one unit of blood with the same group and resus-factor was inducted.
Without any complications. Following the treatment the coagulogram showed: PT 20.90 sec; PT % 42.90
%; INR 2.01; APTT 47.90 sec; TT 17.40 sec; Fibrinogen 3.94 g/l; According to the neurosurgical
consultation, immediate operation was necessary to save the child s life. There was conducted brain
ventricle or intracranial cyst shunting (implantation of Ommaya Reservoir in cystous bulk formation in
the brain), cyst intra-operative draining, to exclude compression of healthy brain structures.

The patient was treated with ery. mass and AGP transfusion. On 19.03.2023, a control CT study
was conducted, which showed image of cerebral edema and spontaneous intracerebral hemorrhage, also
compression on brain structures and brain deviation to the left up to 2cm. The patient needed operation
to get rid off compression on brain, evacuation of intracerebral hematoma and extirpation of intracranial
damage. Repeated surgical intervention was performed: Removal of compression on the brain,
intracerebral hematoma evacuation, AASB30 Partial extirpation of intracranial lesions AASB10.
Compared to the previous study, on repeated post-operative CT scan of the brain was revealed
postoperative Status of brain due to right-sided frontal-occipital bone decompression trepanation.
Subkutanes drainage tube is seen, with a small amount of blood and air density areas. Viscous fluid density
region with blood-density-like admixtures in the frontal area is evacuated. Basally appears a relatively
small area with a similar structure - presence of residual mass is suspected. Detailed assessment with
existing research is difficult. An average amount of post-operative blood and air density areas is seen. On
the right side frontal lobe white substance is swollen. The deviation of intermediate structures is reduced
up to 9.5 mm to the left. Lateral ventricles are relatively free. Compression on the right anterior horn and
body is reduced. The volume of blood in the posterior horn is unchanged. Convexital subarachnoid spaces
are compressed - CT image of intracranial hypertension is expressed. Posterior fossa structures are well-
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differentiated, the stem does not experience compression. In order to stabilize the patient, it was
recommended to continue treatment with medication and further observation in dynamics. To correct
anemia on 20.03.2023 was ery. mass transfusion without complications inducted. Postoperative changes
are noted on the right side of the brain scan on March 20, 2023. In the frontal lobe are shown noticeable
amounts of unevenly distributed Hemorrhagic component. Most of the frontal-scalp-temporal lobe on the
rightside is represented by edema of reduced density - with ischemia-like changes. The intermediate
structures are 6-7 mm deviated to the left. A small amount of blood is seen into the posterior horns of the
lateral ventricles. The condition remains severe, neurologically: right-sided anisocoria. It is difficult to
assess the complete status because of analgesie and sedation. Urgent Extended decompressive craniotomy-
AASK80, Extirpation of intracranial lesions AASBOO were planned. During the operation extirpated
yellow-colored tissue of colloid consistency with bloodclots were sent to histological examination.

The post-operative wound of the right frontal-scalp area was treated with antiseptics and wrapped
aseptically. Subcutaneous drainage is removed. Fontanel is soft, pulsating. On 20.03.23 held control CT
scan of the brain was shown: still present Swelling-infiltrative changes in the right hemisphere. In the
previous study existing hemorrhagic component is evacuated. It is noted in the left hemisphere ischemic
changes. Treatment will continue as prescribed; the patient is under the supervision of neurosurgery.
25/03/2023 The post-operative bone defect is soft on palpation, Fontanel slightly drooping, soft. From the
wound is Liquor draining. Therefore, following the rules of aseptic-antiseptic, additional stitches were
applied. It was treated with antiseptics and wrapped aseptically. There were no complications. 27/03/2023
The condition of the patient remains serious, although without worsening dynamics. Patient is on
controlled breathing; midazolam infusion was stopped. An incomplete opening of the eyes. The eyeballs
are turned to the right, he does not fix his gaze, crying grimace, the trepanation hole is soft, the prolapse
of the mass can be felt, Liquorrhoea has stopped. Signs of spastic quadriplegia are expressed. He has
spontaneous breathing, regular cough and swallowing reflexes can be caused. The temperature is within
normal limits. The rhythm is sinus, the pulse on the periphery is weaker than the average filling, limbs
are cool. Cap. filling 3 sec. By auscultation, the tones are rhythmic, clean. Breathing is equal on both sides;
no pathologic sound is heard Oxygenation/ventilation is within acceptable limits. During aspiration of
tube is obtained a small amount of white secretion. The abdomen is moderately distended, soft, liver and
the spleen are without dynamics. Diuresis is adequate to receiving fluids. 20.03.2023 by cytological
examination of operative material: moderate erythrocytes, a small amount of lymphocytes and A single
neutrophil are seen, no other type of cell population to be registered in material. Micromorphology of
operational material was also made. Hemorrhagic masses/hematoma fragments and acellular, structureless
fragments with a small amount of glial tissue are revealed in the examined histopreparat.

Conclusion: The picture corresponds more to arterio-venous malformation with hematoma. As of
03/28/2023, the patient's condition still remains critical. He is breathing spontaneously, does not require
assisting oxygen therapy. Ventilation/oxygenation parameters within the acceptable norm. Neurological
status: eyes open incompletely, eyeballs turned to the right, pupils round, equal. He does not fix his gaze,
cries with a high voice, has sucking and swallowing reflexes, trepanation hole is soft, the prolapse of the
mass can be felt, the liquid flow is stopped. Signs of spastic quadriplegia are expressed skin and mucus
clean, pale, limbs warm. Cap. Filling time 2 sec. The temperature is within normal limits. Pulse on the
periphery of a weaker than average fullness and tension. Dulled heart tons, rhythmic. Hemodynamics is
stable. Breathing is carried out on both sides equally, with auscultation dry wheezing. Abdomen is
moderately bloated, soft, liver and spleen without dynamics. Diuresis is adequate. Feeding is given with a
p/o pacifier. Receives the given amount without problems. The patient's condition improved with the
treatment, is on spontaneous breathing, does not require assisted oxygen therapy. Ventilation/oxygenation
parameters within the acceptable norm. Neurological status: eyes open incompletely, eyeballs turned to
the right, pupils round, equal. He does not fix his gaze, he cries with a high-pitched sound, the trepanation
hole is soft, the prolapse of the mass can be felt, Liquorrhoea is not manifested. Signs of spastic quadriplegia
are expressed. skin and mucus clean, pale, limbs warm. Cap. Filling time 2 sec. The pulse is rhythmic, with
medium fullness and tension on the periphery. Dulled Heart tons. Breathing is carried out equally on both
sides, by auscultation dry wheezing. Takes food with p/o pacifier, receives the given volume. belly is soft.
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In terms of parenchymal organs, the condition is unchanged. Diuresis is to received fluid adequate. The
patient is transferred for further treatment and monitoring in the pediatric department.

Major disease(s)* 162.9 Intracranial hemorrhage (non-traumatic), unspecified D69.9
Haemorrhagic condition, Unspecified + Complication(s). G93.6 Cerebral edema, G93.5 Compression of
brain, R90.0 Intracranial volumetric damage J96.0 Acute respiratory failure D64.9 Anemia, unspecified

Discussion. According to studies ischemic and hemorrhagic stroke incidence rates in Pediatric,
including neonatal as well as later childhood stroke, range from 3 to 25 per 100 000 children in developed
countries. Where newborns have the highest risk ratio: 1:4000 live births. Stroke is a clinical syndrome.
There is a risk of Vitamin K deficiency in newborn infants because their immature liver does not
efficiently utilize vitamin K. In addition, they tend to have low vitamin K stores because of the low vitamin
K content of breast milk, a sterile gut, and poor placental transfer of vitamin K. In infants, the plasma
concentrations of all vitamin K-dependent factors are approximately 20 percent of the adult values.
Within a month after birth, the levels rise to within normal limits [20]. The risk of developing VKDB is
further increased by maternal ingestion during pregnancy of warfarin or other coumarin-like
anticoagulants, certain antibiotics (ie, cephalosporins), and some anticonvulsants [21]. The possibility of
VKDB should be considered in an infant presenting during the first six months of life with bleeding,
bruising, lethargy, or fussiness, especially if they are exclusively breastfed or did not receive vitamin K
prophylaxis at birth. If there is a strong clinical suspicion of VKDB (eg, clinically apparent bleeding and
known refusal of vitamin K prophylaxis), the infant should be treated immediately, even before test results
are available. Evaluation should include laboratory testing of prothrombin time (PT) and international
normalized ratio (INR), both of which are prolonged in vitamin K deficiency. Infants with abnormal
results or neurologic symptoms should have urgent neuroimaging to detect brain hemorrhage. A complete
blood count with platelets and fibrinogen should also be performed to exclude other causes of bleeding.
All newborn infants are given vitamin K shortly after birth to prevent VKDB. The administration of
Vitamin K1 (phytonadione) is practiced as a single-shot weight-adjusted dose of intramuscularly (IM)
injection within six hours of birth.

Conclusion. A presumptive diagnosis of VKDB should be made in an infant presenting with
bleeding or neurologic symptoms and either prolonged PT or INR, or a history of not receiving vitamin K
prophylaxis at birth. Such infants should be treated immediately with parenteral vitamin K
(phytonadione), 1 to 2 mg intravenously or subcutaneously. The vitamin K dose should normalize the
coagulation profile within two to three hours [21,26]. For severe bleeding episodes, fresh frozen plasma
or prothrombin complex concentration may be used together with vitamin K. Following measures are
necessary for neonates with intracerebral hemorrhage [1]: Correction of markedly low platelet counts;
Replacement of deficient coagulation factors for neonates who have coagulation factor deficiency;
Ventricular drainage for those who develop hydrocephalus, followed by shunting if hydrocephalus
persists.

Note that all neonates should receive prophylactic administration of vitamin K1 (0.5 to 1 mg by
intramuscular injection) as part of routine management to prevent vitamin K deficient bleeding A
presumptive diagnosis of vitamin K deficient bleeding can be made in an infant presenting with bleeding
or neurologic symptoms and either a prolonged prothrombin time (PT) or international normalized ratio
(INR), or a history of not receiving vitamin K prophylaxis at birth. Such infants should be treated
immediately with parenteral vitamin K, 1 to 2 mg intravenously or subcutaneously. For severe bleeding
episodes, fresh frozen plasma or prothrombin complex concentration may be administered in addition to
vitamin K. Surgical evacuation of intracerebral brain hemorrhage can reduce elevated intracranial
pressure, but it is not clear whether this intervention improves outcome [1]. In a population-based registry
study of 86 infants with neonatal hemorrhagic stroke, there were three deaths (4 percent), which all
occurred beyond the neonatal period. With follow-up available for 50 cases at a median of 37 months,
poor neurologic outcome was observed in 42 percent [7]. Impairments included sensorimotor deficits,
language and epilepsy. There was no recurrence of hemorrhagic stroke. Interventions beyond the neonatal
period included ventriculoperitoneal shunt placement, epilepsy surgery, and arteriovenous malformation
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embolization. More favorable outcomes were reported in a prospective cohort study of 26 neonates with
spontaneous hemorrhagic stroke (parenchymal and intraventricular) With follow-up available at two
years for 20 children, full recovery occurred in 45 percent, mild deficits in 30 percent, moderate deficits
in 5 percent, and death in 20 percent.
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VITAMIN K DEFICIENCY BLEEDING IN INFANTS - CASE REPORT
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SUMMARY

The proof that routine vitamin K administration works and is efficient was given by several small
clinical trials held in the 1960s to 1990s. Through these trials was demonstrated that compared with cases
with placebo vitamin K improves child’s biochemical indices of coagulation status. Besides these trials
other observational studies and clinical experiences over decades support the efficacy of vitamin K in this
setting and it was also shown that rates of VKDB declined dramatically after widespread using of this
practice. But it is important not to forget that VKDB may still appear in neonates with liver disease despite
application of IM or oral vitamin K.

Keywords: Vitamin K deficiency, Hemorrhagic disease, Newborn.
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