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A neglected
infection becomes
re-emerging
global challenge

Narina K. Sargsyants

Department of Infectious Diseases, Avdalbekyan National Institute of Health, Yerevan, Armenia

Ministry of Health, Yerevan, Armenia

National Center for Infectious Diseases, Yerevan, Armenia

Monkeypox (MPX) was first discovered in 1958
when two outbreaks of a pox-like disease occurred
in colonies of monkeys kept for research. Despite
being named “monkeypox”, the source of the dis-
ease is still unknown. However, African rodents
and some primates may harbor the virus and infect
people. In humans, the first case was described in
1970 in a 9-year-old child in the Democratic Re-
public of the Congo (DRC), nine months after the
eradication of smallpox in that country. This was
followed by sporadic cases reported from the rain-
forest areas of central and western Africa. The out-
breaks were enrolled mainly in the DRC, where the
disease is currently considered endemic. Outside
Africa, the first MPX outbreak with 81 human cases
was reported in the United States (US) in 2003 af-

ter close contact with predominantly prairie dogs.
In September 2018, three individual patients in the
United Kingdom (UK) were diagnosed with MPX;
two had recently travelled to Nigeria, and the third
case was a healthcare worker caring for one of the
cases. In 2018-2019 in Israel, Singapore and UK
the sporadic cases of imported MPX from Nigeria
reported [1,2].

In May 2022, a family cluster of two non-travel
related cases and several cases in men who have
sex with men (MSM) were registered in the UK.
Subsequently, the same situation was reported in
Portugal, Spain, Belgium, Germany, France, Ita-
ly, Sweden, Switzerland, the Netherlands, Austria,
Slovenia, Finland, Malta, Norway, Hungary, Cana-
da, the US, Australia, Israel, the United Arab Emir-
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ates etc., with the latest update also in Georgia and
Turkey [1-3].

The causative agent is the monkeypox virus
(MPXV), which belongs to the genus Ortho-pox-
virus, family Poxviridae [1,2,4]. The Orthopoxvi-
rus genus also includes variola virus (etiological
agent of smallpox), vaccinia virus (used in the
smallpox vaccine), and cowpox virus. At the same
time, despite similarities of the clinical course of
the disease, MPX is not related to chickenpox (the
causative agent is varicella zoster virus) [1,2].

Poxviruses show extraordinary resistance to
drying [5], and increased temperature and pH tol-
erance when compared with other enveloped vi-
ruses. Despite these characteristics, poxviruses are
sensitive to common disinfectants, although they
can be less sensitive to organic disinfectants com-
pared to other enveloped viruses [1].

MPXV is not considered a biological agent of
concern for biosecurity according to the US Cen-
ters for Disease Control and Prevention’s (CDC) list
of bioterrorism agents [6], but it is considered an
‘agent with high threat for deliberate release’ using
the matrix developed by the European Union (EU)
task force on Bioterrorism (BICHAT) [1].

Two phylogenetically distinct clades of MPXV
have been identified through genomic sequencing:
the Central African (Congo Basin) clade (CAC) and
the West African clade (WAC). Since 2016, con-
firmed MPX cases have been reported from the fol-
lowing African countries: Cameroon (WAC), Cen-
tral African Republic (CAC), the DRC (CAC), Liberia
(WAC), Nigeria (WAC), the Republic of the Congo
(CAC) and Sierra Leone (WAC). Genetic differences
between the viral genomes of the two clades might
explain differences in viral clearance and pathogen-
esis [1]. Typically, the CAC MPXYV is associated with
more severe disease, higher mortality, and more
frequent human-to-human transmission [4,7].

Human-to-human transmission of MPXV was
considered to mostly occur through respiratory
droplets during close and prolonged face-to-face
contact, by direct contact with body fluids of an
infected person, or contact with contaminated ob-
jects, such as bedding or clothing [2,3,8]. Previ-
ously, small clusters in Nigeria among heterosexual
partners indicate that transmission through sexual
contact is a plausible route of transmission. Other
rare transmission routes, such as mother-to-child
transmission [14] or nosocomial infection [15,16]
have been documented. Based on outbreak data
in May 2022, when most cases were found among
MSM, sexual transmission is hypothesized to be the

main driver of ongoing outbreaks. It is unknown
whether and how the risk of transmission varies
with the type of sexual contact and exposure (e.g.
non-penetrative, penetrative vaginal, penetrative
anal, use of preservatives) [1].

Difference in country-by-country approaches
concerning case definitions, detection, testing, and
reporting strategies affect the actual number of in-
fected individuals, with varying underestimates of
the true number of cases and deaths. According
to the World Health Organization (WHO) strategy
through International Health Regulations (2005)
communications, countries should notify only prob-
able and confirmed cases. At the same time, all sus-
pected cases are required to be reported to nation-
al authorities [3]. Existing data from polymerase
chain reaction (PCR) assays and genome sequenc-
ing indicate that the MPXV genomes belong to the
West African clade [2].

On 8 August 2022, the WHO released an updat-
ed report on the multi-country outbreak of MPX.
From 1 January through 7 August 2022, 27814 lab-
oratory-confirmed cases of MPX and 11 deaths have
been reported to WHO from 89 countries/territo-
ries/areas in all six WHO Regions. The majority of
cases reported in the past four weeks were notified
from the WHO European region (53%) followed by
the Region of the Americas (46%). Since the last
edition of this report published on 25 July 2022,
11798 new cases (74% increase), and 14 new coun-
tries have reported cases. Six new deaths have been
reported. In the contrary to the July of 2022, then
three deaths have been reported in Africa, for the
first time MPX deaths have been reported in coun-
tries outside of the Africa in Spain (two deaths),
Brazil (one death), and India (one death). In two
cases, deaths have been linked to viral encephalitis
and some patients had underlying immune com-
promising conditions [17].

Besides, a group of global experts convened by
WHO has agreed on new names for MPXV variants,
as part of ongoing efforts to align the names of the
monkeypox disease, virus and variants - or clades
- with current best practices. The global health
agency labeled Monkeypox variations as Clades I,
lla and IIb. The Congo Basin and West African vari-
ants were reclassified as Clade | and Clade Il, the
latter of which has two subclades [17].

According to the last report (16 August 2022)
from European Center for Disease Prevention and
Control (ECDC) and the WHO Regional Office for
Europe, already 19429 cases of MPX have been
identified through International Health Regulations
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(IHR) mechanisms from 43 countries the European
region. A total of 18960 cases were reported in
the European Surveillance System (TESSy) from 36
countries, among them 18847 cases were laborato-
ry-confirmed. Vast majority of cases were reported
in male (98.9%). Among cases with known HIV sta-
tus, 38% were HIV-positive. The commonest symp-
tom was rash (77.1%) and systemic symptoms such
as fever, fatigue, muscle pain, vomiting, diarrhea,
chills, sore throat or headache (65%). Only 5.8% of
patients were hospitalized. 1.7% of cases were re-
ported in Health Care Workers (HCW); importantly
no occupational exposure has been reported. The
earliest known case by retrospective analyses of a
residual sample was identified on 07 March 2022
and the earliest date of symptomatic disease was
reported as 03 April 2022. Summary of reported
sexual orientations according to TESSy data is as
follows: 49.5% self-identified as MSM, 0.5% Bisex-
ual, 0.9% Heterosexual [18].

The current outbreak of MPX is also character-
ized by atypical clinical manifestations. Previously
described classical clinical presentation of MPX,
such as fever, swollen lymph nodes, followed by
centrifugal rash, is not common for the 2022 out-
break. Typically, the majority of human MPX cases
experiences mild to moderate symptoms. The se-
verity of disease varies depending on the transmis-
sion route, host susceptibility, and the quantity of
virus inoculated, with invasive modes of exposure
causing more severe disease and a shorter incuba-
tion period [9].

Usually, the incubation period for MPX is 6 to
13 days, but can range from 5 to 21 days. Human
MPX often begins with a combination of the fol-
lowing symptoms: fever, headache, chills, exhaus-
tion, asthenia, lymph node swelling, back pain, and
muscle aches. Commonly, within three days of the
onset of these prodromal symptoms, a centrifugal
maculopapular rash starts at the site of the prima-
ry infection and rapidly spreads to other parts of
the body. Rash dissemination with palms and soles
involvement is characteristic of MPX. The lesions
progress, usually within 12 days, simultaneously
from the stage of macules to papules, vesicles, pus-
tules, crusts, and scabs (monomorphism). This is
different in chickenpox (varicella), where progres-
sion of exanthema is more varied with simultaneous
presence of different stage of rush elements (false
polymorphism). The lesions may be centrally de-
pressed and can be extremely itchy, and secondary
bacterial infection may occur if scratching occurs.
Lesions on oral or ophthalmic mucosa (enanthema)
may also be present. Prior to and concomitant with

the rash, lymphadenopathy is observed in many
patients [8].

However, in the 2022 outbreaks, many cases
presented with rashes in the anogenital region.
The number of lesions may range from a few to
thousands. According to the WHO update report,
81% had a widespread body rash, 50% were febrile
and 41% presented with genital rash. For most af-
fected people, MPX is a self-limited disease, typi-
cally lasting two to four weeks and ending in full
recovery [1,8].

Complications in endemic countries include en-
cephalitis, secondary skin bacterial infections, de-
hydration, conjunctivitis, keratitis, and pneumonia.
The case fatality rate (CFR) of MPX ranges from 0%
to 11% in outbreaks in endemic areas, with mortality
mostly affecting young children [8]. Immunocom-
promised individuals are especially at risk of severe
disease [10]. In the outbreak in Nigeria in 2017,
patients with concurrent HIV infection had more
severe morbidity with more skin lesions and associ-
ated genital ulcers compared to HIV-negative indi-
viduals. No deaths were reported among HIV-pos-
itive patients [11]. In Nigeria, between September
2017 and 5 June 2022, 257 confirmed cases were
identified, including nine deaths (CFR = 3.5%), at
least five of which were immunosuppressed [12,13].
Major disease sequelae are usually disfiguring scars
and permanent corneal lesions.

Any individual meeting the clinical definition for
a suspected case should be offered testing. Addi-
tionally, risk factors for infection, such as being
a gay, bisexual and other MSM, reporting a high
number of sexual partners in the prior three weeks,
and having attended a gathering where a confirmed
case was reported can be suggestive of the need to
test for MPXV [3].

The primary diagnostic test for MPX diagnosis is
PCR of the skin lesion material. In addition, other
specimens such as an oral, nasopharyngeal or rec-
tal swab may also be collected, as appropriate [1-3].

Clinical management of patients with suspect-
ed or confirmed MPX requires early recognition
through screening protocols adapted to local set-
tings, prompt isolation and rapid implementation
of appropriate infection prevention and control
(IPC) measures, testing to confirm diagnosis, symp-
tomatic management of patients with mild or un-
complicated MPX, and monitoring and treatment
of complications and life-threatening conditions,
such as progression of skin lesions, secondary
bacterial infection of skin lesions, ocular lesions,
and rarely, severe dehydration, severe pneumonia
or sepsis [3].



Patients with mild or uncomplicated MPX who
are isolated at home require careful assessment of
the ability to safely isolate and maintain required
IPC precautions in their home to prevent transmis-
sion to other household members, and have access
to care if the condition progresses or worsens. Pre-
cautions should remain in place until lesions have
crusted, scabs have fallen off and a fresh layer of
skin has formed underneath [1].

Current treatment of MPX is symptomatic (alle-
viation of fever and pruritus, hydration), including
prevention and treatment of secondary bacterial
infections. Few antiviral drugs, such as tecovirimat,
brincidofovir and cidofovir are potential options for
severe cases [19]. Only tecovirimat has market au-
thorization in the EU for the treatment of orthopox-
virus infection, including MPX. Limited data on effi-
cacy and safety exist currently, while clinical studies
are ongoing in Africa [20].

Previous vaccination against smallpox can con-
fer cross-protection against MPX, which was esti-
mated from older studies to be as high as 85% [2].
The protective effect of smallpox vaccination can
last more than 20 years. However, despite the wan-
ing effect smallpox vaccine confers, it is believed
that memory B and T cells can provide lifelong pro-
tection against severe disease, therefore some de-
gree of protection should be expected in the adult
population in the EU/EEA who is currently over 50
years [21]. During the 2022 outbreak, some coun-
tries made vaccination recommendations [1]. Early
post-exposure vaccination (within four days of ex-
posure to a MPX case) with smallpox vaccine (off-la-
bel use) may prevent the disease or make its course
less severe [18].

In conclusion, the emergence of new zoono-
ses and their potential spread at the global level is
something we need to be prepared for. In the face
of deforestation, migration and conflict, contact be-
tween human populations and wildlife is becoming
more common, and such proximity will favor spill-

over of zoonotic pathogens [4].

Whereas during the ongoing multi-country out-
break of MPX, sexual contact was identified as the
most commonly suspected and reported route of
transmission, the sensitivity in reporting a full list
of sexual contacts made it challenging to break all
chains of transmission. At this stage, WHO recom-
mends that all known contacts or individuals who
believe they may have been exposed monitor their
symptoms for 21 days from the last known or sus-
pected contact with a case. Testing and quarantine
are required for persons with clinical manifestation
of MPX. In the absence of symptoms among con-
tacted, they are recommended to [3]:

» follow hand hygiene

» rigorously practice respiratory etiquette

» avoid contact with children or immunocom-
promised individuals or pregnant women

» avoid any form of sexual contact for 21 days

» avoid non-essential travel.

The HCWs should apply standard precautions
and perform a risk assessment to evaluate the need
to use transmission-based precautions. Standard
precautions include: hand and respiratory hygiene,
personal protective equipment, aseptic technique,
safe injections and sharps injury prevention, envi-
ronmental cleaning and disinfection, proper han-
dling of laundry and linen, decontamination and
reprocessing or reusable patient care items and
equipment, and waste management, and should be
used for all patients at all times [3].

Pre-exposure or post-exposure prophylaxis by
using smallpox or monkeypox vaccines should rely
on clinical decision-making between health care
provider and prospective vaccinee, based on a joint
assessment of risks and benefits, on a case-by-case
basis.

What is currently missing is knowledge of what
pathogens might emerge and an adequate invest-
ment in surveillance [4].
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dpholt ywwnbwnwhbunlbwupwiht Ywwbpp ybipe-
twlywuwwbu hwunwwnbint hwdwp nbnlu wu-
hpwdbown Gu wybih dwupnwpwihu, pwpdpnpwy
hGwmwgnwuniejniuubip [15]:

ULhPLPYULUL MUSHEN, WuSNMrNTNRU,

SUrPEMrWYh UhuSnrnecnhy

huswbu uoybg uygpnid, NTLNMY-p Yhupyn-
ntu wpwnwhwjnynud £ nwup guwybpny W nuwhn-
nh 2wpdnwfubiph whpnypeh vwhdwuwthwydwdp,
npnup dwagnwd GU wyn nwuh 2powuntd ywwnywu-
tnwujnieh ubpwpynidhg htitnn 48 dwdyw pupwg-
pnid U s6U wuhbwnwund 1 Jwpwpeyw pupwg-

Unjnwuwy 1. Hunwjwdl dywup opowtuntd wywndwuwnwupniysh ubpwplydw pwpnniejniuutip

Pwpnnipyniuubp
Nthuyh gnpdénuubp MLNMY
Uwplwjhtu NuYypwdywuwh Ljwpnwyht
» Unnnunyjwd wubin
Uutwwhlwgh, | » Ubpwpldwt wbnp | > Ttgﬂrﬁ‘fm
wuwhubwwnhlwih squwpwlywgbpdtp > pupuuwynyn » Mhndhnghwn B
Ywunuubiph » Lbpwplydwu inbinph » UtiwwnhYy hnnwpnpp
» hudbyghnu Gupwdwolwihu
fuwfuinnud ns wwwingwb Ytpwny Edbhqbuw
Jwpwwqbipdtip
» Pnppnpwjht.
» Lupwdwolywihu hwugnighly
Uutinh » Lwuwn Gwpwwobnunn » wnbinwjhtu hwynwwnpnbhw
pwgwpdwly Ywd | » Ywpbd wubin » wubwwnhy wpugbu _ B
hwpwpbpwywu » Uubinh fupnud unip » Uwsyh wubiyyinhy
Yuwnd [hubp wuljwu nwy dnniyugnid’ duigyh
ntnnpwjpwiht tdpnjhw
(Lhynpwinth hwdwfuwnwuhy)
» Gupwnbnwjwalwhu
: wwnlwpnpp?
> Puwpwy Swpuuiinn » GUpwnLubntuwht
> chunnnnbhl wwnywpnpp?®
Uub »r}bblmtujwéubduwh » Nwwhnnh » Uuntpwihnuwjhu
b Mluup wiutn wwnh§wpnpp® Ujwpnh wnwgwihu
puguipawly yuid | > Buin funnp Upwplnud - » Mununwlwu dwudbwnnh Gninh Yupywsd
qunﬁpbhnnuéuwu > ;Jhl“qr;wﬂh;l{nﬂ 5 olwfuwn/9|wpnpp® » Swlwuswihu
AR R v T » Nuljpwyht Epnghuw uwpnh Ywpdws
e > Puiqlnulynh gifuhlh
» Lwfuwwbuynn ntinhg ouwnbnublpng
owwn gwdn ubpwnynid > Mpngptupy
fununpnihq

! Cwnlwwbiu uphwp Ywuwug dnn

> Cwwnwwbu Ywuwug U tnwpbigubiph dnwn
* Unipnwinhn, pnipupun

* Unipwypndhwy pnipupn

> Unhtighy Ywwunihn

¢ Stunhunwwphw/wnbunhupwn

MULNMY - windwuwnwuynyeh Ubipwpydwdp ywjdwuwdnpjwsd nwh Juwudwdp




“Ywyppe 0. Uppwhwdjwu, Ubwu 2. hphgjwu

ML, ywwnwuwnnid, pE ubpwpynid

pnud [15]: Cun npnud, hhjwunutipp Gpptdu ugnud
Gu, np pun hpbug «upuynwip Yupdbiu wju skn,
ndqwp pupwgwy», «pynd tp, L pnidpnypp
wwuinywuwwujniep 2wwn pwndn wnbnhg ubipwp-
Ybg», «ywwnjwuwnnp Yuugquwd nt wuhwpdwn
nhnphg Ep ubipwpynid» [1,9,16]:

MULUNMY-h  wywengqundnuphy  wfunwuywup
uwfuypunud  wuhdwywndwwhy nwh  uwuwnhy
gwdu k£, npu wnwowuntd £ wwuwnyjwuwnnwdhg hb-
wnin 1-2 opjw pupwgpntd b unynpwlwt, wnwug
ntinwwnduh wpynn guywgpynnubipny sh wug-
unud [5]: Uwwju hhqwunubpp, npwbiu Ywunu,
nhdnwd Bu pdoyh wybh nw' dnn 2 swpwpe [9],
huy npn2 nbiwypbipnwd unyupul wdhuubip wug [S]:
Nwwgwyp' odwighwt, Ywpnn £ nlb| swpwpeubp
W unyuphuly wdhuubip [16]: Funpn? wunwuwu
E uwl niuwhnnh, huy Gpptdu bwlb wdpnne ybp-
onyph 2wndnwfubiph dwywih uwhdwuwthwynt-
dp: Wyu Gpynt wiunnwupwuubipp hwéwfu hwugkig-
und Gu wnonjw gnpénlutiniejwu ndwpniejnLu-
utiph, wofuwwnniuwynipjwu ujwqiwu W Yjwuph
npwyh wuydwu: LVdwlwwhwy Yhuhjuywu
wwwlybp punpng £ twl uwnwé nwp hwdwfu-
wmwuhoht (nuwhnnh wnhtghy wwuwuhéwpnpp,
pnipuphwnutip) Ywd ynnwywtu dwudbnh 9jwlu-
wht/9lupnppht, dhwju wju mwppbpnigjwdp, np
MUNMY-p hunwly dwdwuwlwihu Yuwh dby £
gwuyntd unyu Ynnuh nwuh 2powuntd Yunmwnywd
wwuinywuwmdwu hbwn: Wuhupu, MLNMY-p, np-
wbu wynuhuht, wtwp £ nhuwpyt ng et np-
wbu wnwudhu Yhuhyuwywu dhwynp, wj wybh
onun' pdoywhpwywlwu Ggpnye [15,17]:

Gpptidu, Gpp (hund £ Wwpnh ubpgpuynud,
hhjwunp Yupnn £ quiutquingti twl Ytpgnyeh
pNLNLRjnLupg, pUpwdnieintuhg b wwpkupbghw-
ubiphg [1,7,9]:

MUuNNd-h whunnpnadwt hwdwp  hwbwlu
pwywpwn £ (hunw dhwju hwywpb] dwupwquhu
wlwdubg b Ywwwnpb hhdwunh dwupwypypunn
Ylhupywlwu putunieyniu’ wnwug nplk jwpnpw-
wnnp Ywd dwnwqwjpwpwlwywu hbwmwgnunt-
Rjwu [15]:

Swppbpwyhs wfunnpnadwu 2powtwlutipnid
wbwp £ twfu quwhwwtb] Jupwyh hwdwlwp-
qwjhu tgwuutipp, hugwhuhp Gu gtipdnigyniup,
hnnwgwyp, wjinnigp W Ywpdpnieyniup: Upjwu
punhwuntp putnijwu npn2 ns uwbghdhy gnigw-
uhautin, huswhuhp Gu |GlYnghinngp, C-ntwlnhy
uwhwwynigh pwndp dwlwpnwyp, Ephepnghn-
ubiph bunbgdwu wpwagniEjwu pwpdpwgnwip W
wjiu, Yupnn Gu JYwbp pnppnpwhti wpngbiuht
Jwpwyhs pwnunphsh gnidwpdwt dwuhu: Gp-
ptdu hwpy £ |punid Yuwunwpb] nGungbuwagnnt-
RN odwighwih wj| wwwnbwnubpp pwgwnbint

hwdwp, huswbu twl hwihny hjnugwspubiph
[nwgnighs dwnwqwjpwpwlwlwlu hGwnwgnunt-
RN, Jwutwynpwwbu' NA< Ywd dwqUhuw-
nbignuwuuwhu stipnwgpnieiniu (UNKG)' wywplw-
pnpph (pntpupw), glwfuinh (nunhunujwehw)
Ywd 9wpnpph (nbunhtuhwn) wnlwjnieintup quw-
hwwnbnt hwdwp: <Gwnwgnunieyniuuipp gnyg
GU wyb), np untpwypndhw| pnipupinp hwyntw-
pbpdwu wnnudny Nd<-u nwh 0.79-0.81 qquint-
uniejniu U 0.94-0.98 uwtighbhynipynit [18]: Uw-
Ywju dbpohuu pwywywupu «owbipwwnnp-Yuwiu-
jwp hbGwmwgnunieiniu £ U Ywpnn £ wnwywnb)
pnipupinh hpwlwt wwwlbpp puunigjuu dw-
dwuwy wydhsnd ninnuyh duodwu wywwnbwnny:
UMNC-u nwuph wybih pwpdp qquniuntginiu nwuh
wwpeninghw hwjnuwpbipbint wnnwny [19]:

Swppbpwyhs whunmnpnadwup Ywpnn Gu og-
ub] bwb (hnnwjhup wfuwnnpnahs ubipwpynid-
ubipp [15]:

PNhdNKU, GLRGN

Lwnnpnywd nbwpbph uwlwynipjwu U kphn-
wwpengbubgh uwhdwuwtwy pulwdwtu wwwn-
dwnny MLNMY-h pniddwu dhwupwuwy ufubdw
ntnlwu gnjniejniu sniuh [15]: Pniddwtu hhdpnid
gliuwynpwwbiu puywsd Gu ny unbipnhnwihu hw-
Ywpnppnpwiht' nbinwdhengutipp, $hghn- Yuwd
Yputighpbpwwhwu U Ynpnhynuntipnhnutiph
ubpwpynwlubipp [20]: Gquyh nbwpbpnud |hunwd
£ Jhpwhwwnnyeywu Ywphp' hpdpnud pulwd nwuw-
hnnwjhu wwpeninghwu pnidtint hwdwn: Ujunt-
hwunbipd, wnyw hpwwwpwynwubiph wpnyniup-
ubipp gnyg Gu wwihu, np updwd pnidwlwu dhon-
gwnnwfutipp ng dhounn Gu hwugbigunid |hwlwuinwp
wwwphudwu: Uwlwju, wbwnp £ ufuwnh niubuw),
np npwup pninpu k| hpdudwsd tu btinkp ybpw-
Yulquiwu Ywpquyhbwyh ng ph opjtiynhy, wy|
hhwunubph unip)lnhy huptwgqlwhwwndwu
Yypw, npnughg 2wwnbpp thnjuhwwnnigdwt ww-
hwuoutip tu ubpywjwgpwd bt wju hwuwnw-
wniRntuutipp, npwntin Yuwwwpyb) b ywwnjwu-
wnwdp [15]:

uutvhiuresLnNhUu

Wuwhuny, MLNMY-p hhduwlwund ng wywwn-
owd Ywd wuthnyp uGpwpydwu nbuuhwih hb-
nlwup F quepngbu Juwudwdp»: Nwwnh npw
qupgwgdwu nhulp gpbipt pninp nbuwyh wwwn-
qwuwnwujniebiph nbwpnw unyuu £ Mwpwqu-
wbu, puwlwu £, np MUNMY hwdbdwnwpwn
wybh 2w £ hwunhwynd wju ywnyjwuwnnid-
ubiphg htiwn, npnup wybh hwéwfu Gu Yhpwn-
ynud: Opptwyy, UU L-nd 2010-2017pR. Ywunwp-
qwé wwwwunnwfubiphg hbwnn  qupqugwsd
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MuNMd-ubph wyth pwu 80%-p pwdhu E pu-
YL aphwh ntid hdnwihqughwyht [20]: NpUE hb-
tnwgnunigintu ninlu sh wwwgnigbii, np npuk
wwuinywuwwujnieh tGpwpynd wybh hwéwfu £
hwugtigunid MUNNY-h, pwu dinwuubiphup [15]:

dbipotipu UNUPLH-19-h hwdwywpwyh $nupu
h hwjwn Glwd «wywnydwunwpnidp» unyuwbiu pw-
gwnnipntu sk. wyulwynd £, np ywnywuwnnid-
ubph wpu Jbé Swywip, dpUunyu Jdwpnyuwug
Uplyuwyh ni Gnwyh ywindwuwnnidubipp unyuwtiu
Ywpnn tu nintygyt MLNMd-ubipny [21], pwup
np hdntuhqughw Ywwwpnnutipp (hhduwywuntd
dhohu pnidwuduwlwqgdp) Gppbdu unphwywsd tu
(hunwd  wwwnyjwuwnwujnie ubpwnpybp opwlwu
hwpynipwynp dwpnluwg, husp Yupnn £ pwind-
pwgub ubpwplydwu wnbuuhluih  fuwfundwu
Junwuqn:

Swulwdjwyubiph pupwgpnd wwwgnigyt k,
np nbunwjwaél dywuph ubpwpynudp ywwnydwu-
wwunieh  dhoujwuwihtu  ubpdnddwu  plplu
wdbuwhwpdwp nt wdbtwwwwhny nmwppbpwyu
E [22]: MULNMd-h Ywufuwpgbpdwu hwdwnp hnyd
Ywplunp E, npwbugh phdnithqughw Ywwnw-
pnnutipp hunwy wnppwwbnbut b wwhwywubu
wwwnyjwuwnwujnieh ubpwplydwt wuywnwug inbfu-
upyuwjp htinmlyw) ywunuubipp (LY. 1-3).

Ljwp 1. Mwndwuwnmwuiniep wtiwp £ ubipwnyti
nwibniupg 2-3 dww ubippl’ dntuwwwwpyhg
(Ywwnywn) htinnc:

1. Lepwpydw Ynndp® dwlu, pb wy.

» Lwuh np MLNMY-h qupqugdwl ywwn-
dwnubipu nu Ubfluwuphqdubipp nbinliu |hndpht wwp-
qupwuywsd sk b ny np wwwhnwagpywsd sk
«hnhnwwpehly» MUNMY-hg, www npwbugh
npw huwpwynp qupgugdwu nbwpnid Ywuph
npwyp huwpwynphuu phs wnniwdh, funphnipn k
wnpynud ubpwpynudp Yuwwwptbp ng nndhuwuwn
Ynndnud, wyupupu' wehlubph dnwin dwfu, huy
dwfulhyubiph dnwn wy nbjnwjwadl dywuncd:

» Gpbt ny nndhtwuwm Ynndnud ubpwpynidu
wuhuwp £ hwlwgnignwdubiph (pnppnpnid, hudpby-
ghw W wyu), nbwnwjwsl dywuph wwnpndhwih
Ywd  wwpquwbu  Ybpenyph  pugwlw)niejw
wwwbdwnny, www ubpwpynudp  unpyywd
wbwnp £ Juuwwpb] nndphuwuwn Ynnvh nbunwjw-
&lu dywunid:

2. Uywhny ubpwpldwu mbEnuwdwup.

» Jbphtu uwhdwup. nwbntuhg 2-3 dwwn ubippl:
(any| £ wwihu funwwwtht) nup hnnwwwpyh vty
ubpwpynwhg (LY. 1): Cwuwn Jwwnubph nhwpnd’
2, huy vhoht hwuwnniejwu Ywd pwpwly dwwnub-
ph nbwpnud* 3 dwwn [7]:

» Uwnnphu uwhdwup. hwdpuyunud £ wunipw-
thnuph dwiph htwn. wn dwwpnwyhtu guuynid

Lhwp 2. Hnwjwal dywuh ubipwpydwu
wwwhny nbnwdwuh uwhdwuubpp (Yuuws
Gnwuyyniu):



“Ywyppe 0. Uppwhwdjwu, Ubwu 2. hphgjwu

MUY ywwndwuwnnd, pE ubpwpynid

b nbnwjwal dywuh 9ih" pwqlnuypht Yuydwt
wbinp [7]:

» Jwpwlwgbpdnid. ubpwpynwhg wnwye
ubpwpydwu wnbnwdwup wbwp £ Jupwywqgbp-
ot 70% hgnwpnwh| uyhpunny Ywd tdwuwwnhw
Jwpwlwabipdhsny [23]:

» Uhuw| wmbnwdwu. Geb wubnp ubpdnidyb)
E wwwhny ubpwpldwu nbnwdwuhg nnipu (LY.
2, Ywpdppny upwd wnbnwdwup), www wju
wbiwp E hwub), thnfjuwphub] unpny b Ypyhu ubip-
dndt| 6hon nbinnud® Ypyptu Jwpwywgbpdting
htiwnn: Geb Ywulwd Yw, np ubpwpynwip Yw-
wmwpyb| £ nwup hnnwwwnpyp Yud untpwypndhwy
pnipuwih Ube, www wwwnywuwnynnht wbiwp k
hpwqtyti, np huwpwynp £ qupquuw MULNNY.
wnwohlw 48 dwdbiph pupwgpnid h hwjwn Gynn
nidquwgnn gwyh W nwh swpdndubiph uwhdw-
uwhwydwt nbwpnd wbiwp £ nhdb openwtinh
Yuwd atinph yhpwpnydh [5]:

3. Wubinp.

» Gplywpnieiniup. twfu Ywplnp £ puwnpb)
6hown Gplwpniejwu wubin, husp wbwnp £ Yuwnw-
nbl’ wwwdwuwnynnh ubinhg, dwpduh Yuqdyws-
phg U pwohg Ywfujwd [24]: LPwphg U ubinhg
Ywiuqwd' hdniupqughwih Ywuwnwywu ninb-

Lwp 3. Awiju nu, inbupt wnouhg: Hhjunwjwéal
dywup ubpwpynwip whinp £ Yuunwpb
huwpwynphuu pwpwy wutinny' dwaoypu
ninnwhwjwg, dwuh hwuwnnigjwu dby:

Unynwuwy 2. Uubinh swihbpp nbjnwjwale dywup
opowuntd wwwnjwunwunih ubpwpldwu
dwdwuwy [25]

Muwwnywuwnynn Uubin
Swphp, n. |Lwy, Yq | Un | Spwiwghé, G | Gplwpnipyniu, dd
1-3
3-12 16-25
<60
60-90 | hq. 22-25*
25
>12 60-118 | wp.
>90 hq.
38
>118 | wp.

*Lbpwpldwt gwynipnysyniap htwpwynpptiv pswgbbgne hwdwn
whipp £ plippty; htwpwynphtiv pupwly wubin (25G): Uwluyb
npny dwénighly fud uts Swywiny wuwipnduupuitynietin
(ophtiwly, hdntunginpnyhtiiln wwpnibwlynntbpp) Yuwhwbobt
wybiih hwu (opptwly, 22G) wubtinulinh Yhpwnnid:

gnygh wnwownplwd wubinh swihbpp ubpYw-
Jugywd tu Unjniuwy 2-nwd [25]:

» Gplwp wubinp, wugubin nbunwjwal
dywuh wdpnne hwuwnniejwdp, Ywpnn £ hwu-
ub| pwagynuyppu: L ywunjwuwnmynnp Yuw-
nnn b sqquiy Jtpunuypwht ubipwplynidp, uw-
Yuju nw Jupnn £ hwugbtigut wdth ey
hinit wwuwnwuuwuh b ywwndwunwunieh
gwdn wpryntuwybwnnipjwu [7]:

» Ywpd wubnh nbwpnud ywwnjwunw-
Unep  Yubipwplydh Gupwdwayh dbyg, hugp
unyuwbu Ywpnn E hwugbgub] opqwuhquh
Ynnuhg eny| hdntt Wywwnwufuwuph b dwolw-
Jhu hwugnighlutiph Ywd gtiynipinh quinqug-
dwu [7]:

» Jwuwnnipjniup. Ubipwpydwtu gwynuinnip)nt-
up ujwquwanyup hwugubiint hwdwp wbiwp £
puwnpb] nyjw| ywunjwunmwunyeht hwdwww-
nwufuwunn huwpwynpphuu pwpwly wubn (nbu
Unynuwl 2):

» Lbipdniddwtu wulyntup. wubinp wtwp k ubip-
dnidt dwoyphu ninnwhwyg' 90° wuljwu wnwy:
Wn ntwpnd gpgnynwd, guwuynud tu hwdbdw-
wnwpwp phy pwuwyh gwywqquig twpnweb-
thyubp W ubGpwpyndp huwpwynphiu wugwy L
(hunud (LY. 3) [7]:

» Uuwhpwghw. wubinp ubipdnwdtinig htivn
wbwnp £ Ywwnwpby dh thnpp wuwhpwghw (ub-
nwplysh dluwtp twn pwgti) [26]: Uunph quwu-
dwt nbwpnid ubipwpysh vbe Yhwjinuydh wpjniu.
ytpohthu pwgwlwjnipniup penyp Yuw funtuw-
tht| htdwwnndw)h htilnwgqw htwpwynp qupguw-
gnudhg [8]: Uytith pwpdp Ywd funpp ubipupldw
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ntiwpnd  dluwup Gwn pwatiihu ubipwplsh dtig
wpnn £ hwnudbp nwuwwhbnndy' JYuyting
dnuuwwwnpyh uwudwtu dwuhu. wyn nbwpnid
wbwp L wubnp nnipu hwub|, tnfuwphub
unpny, Ynyht ywpwlwabindty b ubpwnyty hawn
punpywd nbnnid ni funpnigjwdp:

ERAULUSNKIBNRL

Wuwhuny, «ywwnyjwuwnwpnwdh» $nuhtu huw-
pwynp £ quwiny wybiih gwin MLNMY-h nbwpbip
wpdwuwagnybu: Pwgh wjn, MUNMNY-h dwupu
wju wyuwpyp, pwpdpwgubing wnnnowwwhuw-
Ywt hwdwlwngh woluwwnwlhgubiph hpwgby-
qugnipnituu nu qgnuntejniup, Yoquh pwgwhwy-
b nt hwynuwpbpt MTUNNA-h hpwlwt nbiw-
pbipp, npnup twhuyhund dunwd Ehu swuinnpng-
qwsé, Ywd L, hwjwlwpwp, wfunnpnaynid ni
pnidynid thu wj| whunwpwunyeniuubph  wu-

qwu wnwly: Wn thwunp unyuwbu Yuwwuwnh
Ylhupywlwu gnpéniutinyejwu b gpwlwuntejwu
dbg MULNMY-h nbwpbph  <hwbwjuwgdwup»:
Wnnthwuntpd, MUMMY-h nhuyp swbwnp £
fungpunnun hwunhuwuw wnwppbp uwuguwynn,
qupwyhs hhjwunnypyniuubph nbd wwwunyjwuwn-
dwt hwdwn: Gt MULNMY-p Ywpnn | pwpnwg-
ub Ywupp, www swywwnyjwuwnybint hbnbwu-
pny qupqugwsd Yupwyp Ywpnn £ wwpquiubu
fuly wju: Mwwunjwuwnnn wuduwywaquh 6&hown
hpwhwugwynpnudp L nGrwywal  dywuntd
wwuwnywuwnwujnieh  UGpwpydwt  Ywunuubph
fuunhy wwhwwunwp Yoqubtu  funtuwihb)
MUNNwd-hg b npw' Yuuph npwlu hobigunn
htiwuwupubiphg:

EMwhuSh£h luNuL

Gunphwywinipntt Uwphwd Uppwhwdjwuhu
jnipophuwy uywpwqupnnidubph hwdwn:
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Shoulder Injury Related to Vaccine
Administration (SIRVA): vaccination or
injection?

Case report, literature review and practice guide
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'Department of Plastic and Reconstructive Surgery,
Avdalbekyan National Institute of Health, Yerevan, Armenia
2Department of Hematology and Transfusion Medicine,
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ABSTRACT
Shoulder Injury Related to Vaccine Administration
(SIRVA) is a preventable event that occurs mainly as a re-

sult of a violation of the vaccine injection technique. This
often leads to inflammation of the shoulder structures,
which is accompanied by shoulder pain, limited move-
ment, and decreased quality of life. The purpose of this
case report and literature review is to raise the awareness
of healthcare providers about SIRVA. Side effects asso-
ciated with the injection of various drugs, and especially
SIRVA, can be prevented by updating the knowledge of
the medical personnel in performing the manipulation,
using good practice of landmarking and injection tech-
niques. In addition, healthcare providers’ awareness will
help identify patients with SIRVA earlier and provide them
with timely treatment.

Keywords: vaccination, injection, shoulder injury,
SIRVA, vaccine

TpaBma nneuva, cBA3aHHasA C BBeAeHUEM BaKLU-
Hbl (SIRVA): BakuuHauua nnu uHbekuma?
KnuHuuecknii cnyyaii, o63op nutepatypbl 1

MpaKTUYECKOe PyKOBOACTBO

Nasup O. AbpaamsaH,’ CeeaH 3. Upupan?

'Kadpenpa nnactnyecKoii U peKOHCTPYKTUBHON XUpypruu,
HauuoHanbHbIit UHCTUTYT 3apaBooxpaHeHna um. akap,. C.X.
ABpan6ekaHa, EpeBaH, Apmenus

2Kacpenpa rematonorum u TpaHcdysvonorum, HaumoHanbHbiii
MHCTUTYT 3[ipaBooxpaHeHnsa um. akag. C.X. ABpanbekaHa,
EpesaH, ApmeHus

ABCTPAKT
TpaBma nneya, cBA3aHHaA C BBELEHWEM BaKLMHbI
(TMCBB unmu SIRVA) — npepnoTtepatumMoe cobbiTie, BO3HU-

Katolliee B OCHOBHOM B pe3ynbTaTe HapyLUeHUA TEXHWKM
BBEEHMA BaKLMHbI. DTO YacTO MPUBOAWT K BOCMANEHUHO
CTPYKTYp MNeYyeBOro cyctaBa, KOTOpPOe COMPOBOMAAETCA
6onblo B Mneye, orpaHUHEHNEM €ro ABUMEHWA 1 CHUMe-
HMeM KadecTBa M3HW. Llenbto onucanua paHHOro Knm-
HUYecKoro cnyyaa M ob3opa NnuTepaTypbl ABAAETCA MO-
BblLLIEHV e OCBE[OMIEHHOCTU MEANLMHCKUX PabOTHVNKOB O
TIMNCBB. TMoboyHble 3dhhekTbl, CBA3aHHbIE C UHbEKLUEN
pasnunyHbIX npenapatos U, B YacTHoctn, TIICBB moxHO
npepoTBPaTUTL MyTeM OBHOBNEHWA 3HAHWI MEAULIMHCKO-
ro nepcoHana, NPOBOAALLEro WHbEKLMIO/BaKLMHALMIO, C
MCronb3oBaHWEM Hapnealleli MapKUPOBKM W TEXHUKM
WHbeKuMn. Kpome TOro, nyyllas OCBEAOMNEHHOCTb Me-
OAMLMHCKUX pabOTHWKOB MOMOKET BbIABUTL MaLMEHTOB C
TMNCBB Ha paHHei cTaguMu 1 pacT WaHC Ha CBOEBPeMeH-
HOE NneYeHue.

Knroyesbie cnosa: BakuMHauMsA, WHbeKLWA, TpaBMma
nneya, SIRVA, BakuumHa
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Pnwiyghwjny ppnupjuywt upwnwjhu
wupwyuwpwpnipjwu hwdGdwwnwywu
JwlujuwwnmBunudnp hhjwunnipjwu yupdwu
dJuwJdwluwlywyhg UnintgndubEph $nupu
dwJdwluwywyhg apwywuntpjwlu hwdwnnun wyuwny

Jdwqqbu U. Lwjwupwpwu,>’, wdjtn . <wjpwwbnjwid4
Shgpwt M. Uunyjwdwunpjwu®?, Gujwub <. Nwunjwt!’

'Upwnwpwunypjwtu wdphnu, << UL wlwn. U.Uynwptljwup wudwu Unnnowwwhnipjw

wqquwjht huunhwnun, Gplwt, <wjwunwu

Chuqwyppe uhpwn-wunpwihu YEuwnpnu, Chuquyhe pdo2ywywu Yeuwnpnu, Gpuwt, <wjwuwnwu
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uveneughr

dbipohu wwphubiphu ppnuplwywi upwnwihu
wupwywpwpnipjwu (LUU) pniddwt dninbignid-
ubipp Lpwuwywihnpbu thnfuyb Gu, hugh Yuwuwy-
gnijwdp bwfuyhund phpwlywuwgwsd pwqdw-
rhy Yihuhywlwu hGunwgnwunieniuubp Ynpgnpb
Gu hptiug wpnhwywunyentup: Lnp hGwnwgnunnt-
pjntuutipp gnyg Gu wwihu, np LUU-nY wwgp-
Guwnubph pwdwunwip wwhwwuywsd, dbnd hows,
howd wpwnwdndwu $pwlghwiny fudptiph jhwp-
dbpnpbit sh wpwnwgnnd hhjwunnigjwu wypng-

ununply U Ypupjwlwtu wnwuduwhwwnynt-
pIntuutinp, hush Yuwwlwgnipjwdp Yw wuhpw-
dbownnipntt unp hGunwagnunyentuubph hpwyw-
Uwgdwu: Uju wyuwnpynwd htinhuwlubpp ubpyw-
jugunud Gu wnlw hGwnwgnwnieniuubpp b wju
ninnniEntuutipp, npnugny unp hGunnwgnunniejniu-
ubph hpwywuwgdwu wuhpwdbownnientu Yuw:

Lhduwpwnbp. pnnbpywlwt upypughts whpw-
Ywpwpnigynit, YGpwlwbqbywsd  wppwdndw
Pnwlyghw, UD, LUU

Lpnuhlwlywu upnwiht wupwywpwpniejniup
(RUU) Yihupywywu hwdwtunwupg £, pwunugwsd
hhduwYwu upwuubphg (ophtwy' 2uswpgbint-
Intu, ryniphnqubijhnieiniu), npnup Ywpnn Gu
pwpnwuw| whunwupwuubpny (SGpwlyubpnid
duodwu pwpdpwgntid, pnptpnud Ywuqwjhtu pwg
fuggngubip L Swjpwdwuwihtu wjnnigubip): “tw
wwjdwuwynpgwsd £ upinh Yunnigwdpwihu U/
Yuwd $niuyghntiw] wundwihwubipny, npnup hwu-
gbigunud GU ubipupwwiht dupdwu pwpdpwgdwu

WYwd  wupwydwpwp upnwiht - wpunwdndwu
hwugqunp W/Hwd $phghjwywu Swupwpbnuyw-
onypjwu dwdwuwl: Upnwpwuniejwu Gypnuw-
Ywu dhnieiniup nwuwlwpgnud £ LUU-U 3 fudpb-
nh’ puwn dwfu thnpnph wpunwdndwt Spwyghw-
Jh (UD): howd UdD-ny LUU-h fudpp dbig dinuntd
U UD<40% wwghbuwnubipp, npnup ntubu upwnw-
Jhu wupwywpwpniejwt tpwuubp Ywd wfunw-
upwuubip: Ubknd howd Ud-ny fudpnid ubipwnywd
tu UD=40-49% wwghbuwmubipp, npnup niubu

*YnuwmwYwwihu htnhuwy. Ej-thnuwn. dr.kalantaryan@gmail.com, htin. +37495157459
DO0I:10.54235/27382737-2022.v2.1-22. Published online: 5 September 2022
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Lpnuplwywu upnwiht wupwywpwpnipiniu b
wrr]lmtnl&q#wh Ebrr\]wl{gjﬁw Pttty

upunwht wupwywpwpniejwu bywutbp Yud wlu-
nwlwuubn, huy wwhwywiujws UdD-ny upinwyhu
wupwywpwpnyjwu  fudpnd - ubpwnjwé  Gu
Ud>50% wwghbuwnubpp, npnup ntubu upunwyhu
wupwywpwpnipjwl tawulbp Yud wiunwuwu-
ubp W upnph Yunnigwépwihu Ywd niulghn-
Uw| fuwuquwpnudubiph opjiynhy wwwgnygutip,
npnup Ywpnn Gu hwugbigut| dwfu thnpnph |bg-
dwtu 6updwt pwpépwgdwu Ywd dwfu thnpnph
phwunnihly - nhudnilghwih, wyn eUnu Lwl
Uwwphnipbinnhly whwinhnubiph pwpép dwlwp-
nwyh 1]:

howd Ud-ny LUU-U hwunhuwunwd t 3 fudpb-
nhg wdtuwhbunwgnunyjwdp: Wn fudph wywghbuwn-
utiph, pb ninnpwjpwihu pipwwhwh, R wy| dh-
owdwnipniuutiph htn juwwywd hpwywuwgybip
GUu pwqdwehy hGunwgnunnieniuutp bW wnlw Gu
wdnip wwwgnignnwlwu hhdp niubignn pniddwu
dnuinbignwdubip: Quwjwséd djnu Bpyne fudpbiph ww-
ghtunubiph pniddwt hwdwp ppwwlnhy dn-
nbignwiubpp  dGdwdwuwdp sGU nwppbipynud,
hpwlwtwgynn nnnpwjpwhts pipwwhwih hw-
dwp pwywpwp wwywgnignnulwu hhdpp pugw-
Yuynud £ [2,3]:

Pwqdwpehy Yhupyuwywu hGwnwgnunniejniu-
ubpnud nipwnpnyeintu £ nwpaynid LUU niubignn
wwghbuwnubiph 2nowuntd nintignigwiht owuinhdwy
ntnnpwjpwht pipwwhwih $nuht dhoht, wwh-
wwujwsd b howd Ud-ny upnwjhu wupwywpnt-
Rjwdp wwghbuwnutiph fudptinh dhol Ytipguwlw
wnnqungh wnwppbpnijwup, dwuwynpwwbu' pn-
Inn ywwindwnubipny dwhwgnipntup 3 fudpbipnid
Yuwqut £ hwdwwwunwufuwuwpwn, 26.8%, 29.5%
b 31% (p<0.001) [2,3]: RUU niubignn wwghbtuwn-
ubiph ubpgpwyydwdp hpwwuwgwsd wy hbnw-
gnunipjntubbp gnyg Gu wnwihu, np wwhwwu-
qwd, howd U dhohu Ud-ny wwghbiunubph dnwn
nGhnuyhunwjwgnudp, hphjwunniypjuu  Yupbw-
dwdlybwnn L Gplwpwdwdytin Gpbpp, dwutwyn-
puwwbu' pninp wwwdwnubpny W upnwihu dw-
hwgnieniup Upwlwywhnptu wnwppbpynwd Gu
[4-6]: <wwnywurwywu £ bwl wju thwuwnp, np
pninp  hGwwgnuiniejniutbpnd - wwhwywudwsé
Ud-ny ywghbuwnubiph dhoht tnwphpp gbipwquiu-
gnud £ djnwu Gpynt fudpbipht U wyu fudph wwgh-
Guwnubipp nwbunw Gu wybh owwn b wybih dwup
pupwgpny nintlgnn hhjwunnieiniuttip, husu £
hwugtigunid £ httmwgnunynn fudptiph wuhwdw-
ubnnigjwt W unwgywsd Ybpinwdwywu nyjwiub-
nh ypdwlwgpwlwu wuhwywuwnhnipjwu:

Mbuwnp L thwuwnb, np hwbwfu LUU-nY tnwnw-
wnn wuhwuwubiph dnin inbinh £ niubund wugnid
upnwiht wupwywpwpniejwu dh fudphg djntup,
hhjwunnipjwlu pupwgph uwmpwpwgdwlu Ywd

pnidwlwu dhongwnnidubiph pwpép wpryntlw-
ytwnnipjwu hbin Yuwywsd wwghtunp Ud-u Yw-
nnn £ htugwbu uduqb, wjtwbu b wybjwtw), hu-
sp Lu hwugbgunw £ yhdwwgpwywu pwpnnt-
pintuutipnh: Uwywju ubiplujnid dhowqgwyhu up-
nwpwuwlwu hwuwpwyniejwu Ynndhg wnwus-
Uwgynw Lt upnwiht wupwywpwpnipjwu  Lu
day funwdp, npp punpnaynud £, npwbiu upwnwihu
wupwywpwpnyentu yipwlwuqujws Ud-ny [7]:
Lbpluwjhu Gypnwywywu b wdbphljwu upwnw-
pwuubinh wunghwghwubiph nintgnygubpu pun-
gonud Gu upwwihu phndwpytipubph, dwutwyn-
pwwbu NT-proBNP L BNP-h Ywplnpnigjntup
upnwiht wupwywpwnpnigjwdp wwghbuwnubph
wnngungh quwhwwundwu hwdwn, npnup wwgh-
Guunubtiph NYHA (New York Heart Association) nw-
uh b Yhupyuwywu nwpubph hbn hwdwnpni-
pRjwu dhongny huwpwynpnipintt Gu tnwhu Yuu-
fuwwnbiub] wwgbunubph wwpbithnyentup W upwinh
thnfuywunywuwndwu Ywd thnpnpwihtu wowlgnn
uwppbiph hdwywuwnwghwih wuhpwdbownnip)ni-
up  upnwiht wupwywpwpniypjwl  wnwudhu
fudpbpnud [7-9]: Pwgh wjn, wyjw| phndwnlybip-
ubiph pwnép dJwywpnwyp hwunhuwunid £ wwp-
nwnhp wwjdwu ywhwywujwsd Ud-ny upnwihu
wupwywpwnpnieintu wfunnpn2tint hwdwn [1]:
Upunwjht wupwywpwnpniejwt wnwudhu fud-
ptiph dhol hwdbdwwnmwlwl hbGwnwgnunnipinituub-
np hwéwfu niubunwd BU hwwuwlwu wpnyniup-
ubip wnwudhu fudpbipp dbe ubpwnywsd wwghbuwn-
ubiph wpnqungh Ybpwpbnjwy, husp hhduwlwunwd
wwjdwuwynpyws £ hbwnwgnunnyeniuubpnid ub-
pwndwu b puwgwndwt swthwuhaubiph tnwpptipnt-
Rjwdp, Jwutwynpwwbiu ywhwwuywd upunwihu
wupwywpwnpnipjwdp wwghbuwnubph fudpbipnid
wEpdwubuwn bwfuwupwbph $hpphywghw Yud
Gphywdwiht wupwywpwpnyentup uGpwnyntd
BU npwbu pwgwndwu swihwuhubip, uwlwju
wyn wwennghwubpp puywsd G wwhwywujwsd
Ud-ny upwnwjhu wupwywpwpnipjwt qupgug-
dwu wwpengbubunhly onwyh hhdpnud [10-12]:
Lbpywjndu Ywu dh 2wpp hGunwgnunieniu-
ubip, npnup wnwduwgunu Gu Ybpwywugujwd
Ud-nd upnwiht wupwydwpwpnipjudp wwgh-
Guwnubipht npwbu wnwudhu funudp, W wyu fudph
wwghbuwnubiph ypngunuwinpy wnyjwiutipp bu tGp-
ptidu |hunwd Gu hwywuwywu [13-16]: Ybpwywug-
ujws Ud-ny wwghbunubpp upnwiht wupwyw-
pwpnipjwu djnw fudpbiph hwdbdwwn nwbuntd
U nGhnuwhwwjwgdwu b dJwhwgniejwu wybih
gwén hwowfuwlwunieintt, uwywju pninp wwwn-
dwnubipn dwhwgnypnitup wju wwghbuwnmubph
dnwn punhwuniyp ynwnijwghwjh hwdbdwwn w-
pniuwynud £ duwp wybih pwpép: Cun npnd hw
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dw2tuwnphwjhtu upnwpwuwlwu hwuwpwyniejwu
Yynndhg putuwpyynd £ wyu fudph ywghbuwnub-
nh dnun nintignigwihu owywnhdw| nbnnpwpwhu
ppwwhwih nwnwpbigdwu wuhpwdbownnipe)ni-
up, nph htinn juwywsd jwjuwdwyw| b hwywuwnh
hGwmwgnunigynwuttip nbinlu sywu [17-19]: Basu-
ray-h b hwdwhtnphuwyutph (2014) Yuwwpwsd
dbdwowyw| wpnuwbywnhy Ynhnpunwihtu hbnw-
gnuinijwu dbko nwuniduwuppyby Gu howd, wwh-
wwujwsd b Yybpwywuqujwsd Ud-ny wwghbiun-
ubiph dwhywu, upnh thnfjuywwnywundwu, upnp
wowlgnn uwppbiph hdwwuwnwghwih nhultiph
hwpwpbpwygnienitup, huswybu twb upwnwihu
nGhnuyhunwjwgdwu nhuytph hwpwpbpwygnt-
pintup: L<bwwgnunieniund gnyg £ tnpjwd, np
howd U wwhwywuyws Ud-ny upnwiht wupw-
quwpwpniejwdp wwghbunubph dwhdwu, nb-
hnuwyhunwjwgdwl, upwnph thnfuywnyjwuwnmdwu,
uptnh wguwlgnn uwpptiph hdwjwuwnwghwih nt
nGhnuyhunwjwgdwu nhulbpp Yyhbwlywagpnptiu
Upwuwlywih wybh gwdp Gu Jbpwlwuguwsd
Ud-nd wwghtunubiph fudpnid: <Gunwgnunnipjwu
dbo howd Ud-ny wwghbunubipp uwhdwuyt Gu
npwbu Ud<50%-ny wwghbunubp W hwadh sh
wnuyt| dhoht Ud-n wwghbunubiph wnwudhu
funidpp, ptl dwdwuwlwlwyhg hbwnwgnunni-
pIntutipp gnyg Gu wwihu howd L dhohtu Ud-ny
wwghbunubiph dhole wypngqunuwnhl gnigwuhy-
utiph upwuwlwih mwppbipnyeyntup [13]:

dbipghu wwphubiph uprnwpwuniejwu pninl
qupgwgnudp b pniddwt dwdwuwlwyhg dbpnn-
utiph (hdwwuwnwgynn Yupnhnybipntip nbdhp-
nhywwnnputip, upwnh nhpdwywn uwpptn, upwnh
ntiuhuppnuhqughni phipwwhw) (wjtwdww Yh-
pwnnudp upinwiht wupwywpwpniejwdp wwgh-
Guwnubiph pniddwt dbg, huswbu bwl ywghbuw-
utiph nintignigwjhu owwnhdw| nnnpwjpwjht pb-
nwwhwjh dbg unp ntinudhgngubiph Yhpwnniejni-
up' Jwuuwynpwwbu wughnunbughuwihu puljw-
Ihsutiph-Utwphihght wipgtiwyhsutiph (uwyniphun-
nhy, SGLI-2 wpgbjwlhsubip  (nwuwwqhPnght,
Edwwgihdnght) hwugbgnty tu LUU-ny wwgh-
Guwnubiph Yywuph npwyh pwpbwydwu b nln-
nnyjwl  Gplwpwgdwt, huswbu uwb Ybpw-
Ywuquyws Ud-nd upunwiht  wupwywpwpni-
pjwdp wwghbuwnubiph pwuwyh wybjwgdwu,
husu E| hp hGpphu wuhpwdbtounniyentu £ wnw-
owguntd upwnwjht wupwywpwnniejwu tnwnppbn
fudptiph wwghbuwnubiph ubipgpwydwdp unp hb-
tnwgnunijntutbph hpwywuwgdwu b win ww-
ghtiunubiph dnwnn hhjwunnipjwu bph ybpwgquw-
hwwdwu [20-23]:  Uwyniphnpph)/Jwuijuwpunwu
hwdwygniypjwt  wpryniwwybnnieniut - www-
gnignn PARADIGM HF hGunwgnwunnigjwt wpryntu-

pnud, npp gnyg wnybig wyn hwdwlygnipjwu pwgw-
hwjn wnwybnientuu Euwwwphih uywwndwdp,
uluybight thnthnfunieniuutip LUU-h Gplwp wnw-
nhutip sthnthnfuynn ntinnpwpwih elipwwhwh
dnwntignidubiph dbe [21], uwlwju wyn hwdwygnt-
RIWU wnwybinyejniup dbnd howd U wwhwwu-
qwé Ud-ny wwghbunmubph hwdwp nbinbu pw-
Julwuwswih hGinwgnungwéd sk:
dwdwuwlwyhg ninbtgnygubipp hows, wwh-
wwujwd b dbnd howd Ud-n wwghbuwmubiph
ntinnpwjpwiht phipwwhwih hunwly nwpptipni-
pInluubp s&u upnud, uwlwu dbnd howd L wwh-
wwujwd Ud-ny upnwiht wupwydwpwnpnipjwdp
wwghbuwnubph nbwpnw ubipywjhu nintignigwjhu
owwhdw| ntinnpwjpwjht phipwwhwu wuptihnt-
pjwlu Ypw ny dh wqgnbignipiniu sh pnnunid, nw
wwjdwuwynpyws £ vwl wju hwuwny, np dtind
howd U wwhwywuyws Ud-ny wwghbuwnmubipp
hhduwlwunuwd wwnpbg Gu W nubu pwqdwphy
nintlgnn hhjwunnieniuutip [24-27]: Npn2 hb-
twgnunijntutiip gnyg Gu wmwhu, np ubiphyn-
Inn, nhgnpuhup, uwhpnunpwlyunup b Yuunb-
uwpuwup Ywpnn Gu hobkigutip nGhnuwhuw)w-
gnwubipp wwhwywudwsé Ud-ny wwghbunubiph
dnw, npnup nubitu Yuyntt upuntuwhu nhed, huy
uwluwunubnh $hephywghuny b wuwhwwyws
Ud-nd upnwiht wupwydwpwpnipjudp wwgh-
Guwnubph hwdwp pGunw-wwownhsubiph b nhgnp-
uhup wgnbgnieiniup nwunwWtwuhpywsd sk, uwlwiu
Glutiind hpjwunnipjwu qupgugdwt wwenagb-
ubwinhy dbuwuphquutiphg, fuhun hwywuwywu
npwug npwywu wqnbgnientup hhywunnipjwu
Giph ypw: Mbwp E gk uwl, np wughnwnbughu-
thnfuwnpynn dtpdGunp wpgbiuyhsubph W uwyne-
phuinph)/quuwpunwt  hwdwlygnigjwu  wqnbtigni-
pIntup wwhwwujwsd Ud-nd wwghbunubph hw-
dwp hnwwnpnn st [28-32]: 2020 pqwlwupu
hpwwnwpwlyws dbnwybipindniegjut  wpryntu-
pnud Nie-h W hwdwhbnhuwlubpp gnyg Gu wnyb,
nnp uwyniphnph/Jwuwpunwu hwdwlygnyentup
Ywpnn £ wpryntuwybn |hub dend howd b wwh-
wwujwd Ud-ny upnwiht wupwydwpwnpnipjwdp
wwghbuwnubiph pniddwt hwdwp. pyny 6 hbinw-
gnunipjniuiphg utipgpwyywsd pyny 5503 ww-
ghtuwmubiph wyjwiubph ybGpndnieniup gnyg &
wydb, np uwyniphnpp/Jwjuwpunwu  hwdwy-
gniejnLu unwgnn wwghbunutph dnn yhdwyw-
apnpbiu. hwywuwnh Ytpwny wtih phy Gu tinbg
nbhnuyhwnwwgnuubpp  (nhuytpp  hwpwpb-
pnipntu [RR], 0.84, 95% Juwnwhnipjwl dhow-
Yuip [CI], 0.77-0.91, p<0.001) L jwywgt £ LUU-h
NYHA Jniuyghnuw| nwup (RR, 1.25, 95%Cl,
1.10-1.43; p=0.001), uwlwyu pninp wwwnbwn-
ubpny dwhwgnipjwu gnigwupubiph yhdwyw-
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gnpnpbt hwywuwinh gnigwupgubp s6U unwgyb:
Wu thwuwnbpp pungdnid Gu upunwiht wupwyw-
pNiRjwlU wnwudhu fudpbiph dnin nbnnpwjpwhu
ppwwhwih wanbgniejwu Ytpwpbpjuw) htnw-
gnunipintubph hpwlwuwgdwu wpnhwlywunt-
pIntup U wuhpwdbtiannieiniup [33]:

uwywd LUU-h dtipnugjwy fudptiph wnluwynt-
pjwup, nwuwlwu nwuwlwpglwl wwpwagw-
jnwd npwnpnieiniuhg nnipu £ dunid wywighbun-
ubph JUp UGS funudp, npp dG& hwywuwywunt-
pjwdp Ywpnn £ nubuw| dwhwgnigjut wnwp-
ptpynn gnigwuhoubp wy fudpbiph hwdbdwun.
npwup Gu nhuwdhy ujwgnn Ud-ny upunwjhu
wupwywpwpnipjwdp wwghbunubpp W wpng-
nGuhynn upnwiht wupwywpwpnipjudp wwgh-
Guwnubipp [34]:

Cwpy § wl Uk, np suwjwd dwdwuwlwyhg
pd2yntejwu hwonnnipniuutiph tnwppbip hbnw-
gnunipjntubbpnud LUU-h dwhwgnipjwt gnigw-
uhgubipp 2wpniwwynd Gu duwy fuhun pwpap,
huly nGhnuwyhwwjwgdwu gnigwuhoubipp nwibu
waébint hwynid: <Gwnwgnuniejniuubpp gnyg tu
wwihu, np hwwnlwwbu wnwpbg wuhwwnubph
fudpnwd pninp wwwéwnubpny nEhnuwhwnwjw-
gnudubipp U uhprnwunpwiht hnuwhwwjwgntd-
ubipp 1998-2017 pp. wbak| tu, hwdwwwunwufuw-
Uwpuwn, 42 U 28%-ny [35]: ULY w| hGunwgnunt-
Pjwu Ube LUU-h nbyndwybiuuwghwihg htiwn 30
opw dby pninp ywwbwnubpny nbhnuwhwnw-
lwgnwip Ywqdt £ 30%, npnughg 14%-p Yuwwd

Gu tintip UU-h nGyndwbuuwghwh htwn [36]: Fra-
mingham Heart Study-h wnjwiutpny UU L-nwd pn-
(np ywwnbwnubpny dwhwgnipentup LUU wiuwnn-
pnanwihg htwnn wnweohu 30 optiph pupwgpntd
Ywqdnwd £ dnwn 10%, 1 wwpw dwhwgneniup’
20-30%, huly 5 nwpywup' 45-60% [37]:

Upunwiht  wupwywpwpnyejwdp  wwghbuwn-
utinh wwippbip fudptiph dholt Upwuwlwih wpng-
Unuwnhly wnyjwiubiph wmwppbipnyeintup, upunwihu
wupwywpwnpnipjwl wnwudhu fudptipnud nbinn-
nwjpwihtu phpwwhwih wpyniuwyGunniygjuu Jb-
pwpbpjw| ypdwywgpwlywu hwywuwnh inyjwjub-
nh uwywynteintup, huswbu bwl upnwihtu wupw-
qupwpnipjwt nwuwwpgdwu dbg unp funwp
wnwuduwgubnt hwpgp wnwowguntd Gu unp hb-
twgnuniejntutip wuglwgubiint wuhpwdtiunni-
pINLU: dwlwuwlwyhg gpwywuntpjwu ytipndnt-
pInLup Eeny| £ tnwihu qu Ggpwhwuqdwu, np suw-
Jjwé hwdwtuwphwihu pdoynipjwu dbe Ytipohu
twnphubphu LUU-h unp bW wpryntbwybun pnid-
dwt dbpnnubph ubpnpdwup, wju ywghbuwnub-
nh pwpdp dwhwgniejwu gnigwuhoubpp W nnwp-
pbp fudptiph dhole wpnqunuwnhly U wwengbiub-
wnhy bpwlwlwih nmwppbpnienututph wnlwni-
pInUp pwpniuwynd Gu dwup dwpuwhpwybip
hwunhuwtw| pdhoyutiph hwdwp b ywhwugnid
GU ninpuh wpnitwwlwu  wpnhwlwuwgnid
L ghunwhbunwgnunwlwu wybih hgnp hGuph
Guwynpnud:
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CpaBHuTeNbHbIW NPOrHO3 XpPOHUYeCKo#
cepaeyHoii HeAOCTaTOYHOCTU C COXPaHEHHOM,
YMepPeHHO CHUMEHHOIi, CHUMeHHOIi cppakuueii
Bbl6poca Ha ¢poHe coOBpeMeHHbIX NOAX0A0B K

neveHuto 3abonesaHun
Kpatkuii 0630p coBpemeHHOI1 nuTepatypbl
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ABCTPAKT

Moaxopbl neyeHnA XPOHUYECKON ceppeyHoili HepocTa-
TOYHOCTW B MOCNEAHWUE FOAbl CYLLECTBEHHO U3MEHWUINCH,
B CBA3M C YeM MHOTVIE KIIMHUYECKNE UCCNEeR0BaHNA, NPOo-
BeAEHHble B MPOLUIOM, MOTEPANN CBOK aKTyalbHOCTb.
HoBble uccnepoBaHWA MoKasbiBaloT, 4TO paspeneHue
MaLMeHTOB C XPOHUYECKOW CceppevHoll HeaocTaTouyHO-
CTbIO Ha rpynMbl C COXPAHEHHOMN, YMEPEHHO CHUMEHHOM,
CHUKeHHOW cbpakuueii Bbibpoca, He B MOMHOIN Mepe OT-
paMaeT MPOrHOCTVYECKUE U KIMHWYECKUE OCOOEHHOCTY
3abonesaHwsA, B CBA3M C YeM MOABNAETCA HEOOXOAMMOCTb
MPOBEAEHNA HOBbIX MccrefoBaHuii. B paHHOM KpaTKom
0630pe aBTOpbI NPEACTaBNAOT CYLLECTBYHOLLME UCCNENO-
BaHWA W HamnpaeneHuA, No KOTopbIM HEODXOAMMO MpoBe-
CTU HOBble UCCNefoBaHNA.

Knrouesbie cnosa: xpoHu4eckas cepOeyHas Hedocma-
moYyHoCMb, CHUMeHHasA ¢pakyus sbibpoca, PB, XCH.

Comparative prognosis of chronic heart
failure with preserved, mildly reduced
and reduced ejection fraction against the
background of contemporary approaches to
the treatment of the disease
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ABSTRACT

In recent years, many clinical studies have lost their
relevance due to changes in the modern approach to
management of patients with chronic heart failure. New
clinical trials show that the division of patients with chron-
ic heart failure into groups with reduced, mildly reduced
and preserved ejection fraction does not fully reflect
prognostic and clinical features of the disease, which in-
dicates the necessity for new clinical trials in this field.
In this brief review, the authors discuss recent clinical
research and attempt to point the way for new research.

Keywords: Chronic heart failure, reduced ejection
fraction, EF, CHF
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ABSTRACT

The radiotherapy plays a significant role as a com-
ponent of the complex treatment of breast cancer, in
almost all of its stages. However, despite numerous
international recommendations and clinical protocols,
there is still no single approach among oncologists
(surgeons and medical oncologists) referring to ra-
diotherapy (RT). According to our calculations in Ar-
menia, for various reasons, more than 100 primary
patients do not receive indicated radiotherapy every
year. The main reason for this situation is the lack of
approved national clinical protocols that are mandato-
ry for all certified oncological units in the country. In
such cases, various professional associations or small
initiative groups should play an important role in or-
der to ensure uniform approaches to treatment at the

national level. A convenient format for this is to set up
small working groups, composed of leading experts in
a particular field, who can reach a consensus on the
issue under study.

In this regard, on November 26, 2021, a work-
ing meeting of experts in the field of mammology and
RT was held with the purpose of developing gener-
al principles and a unified approach to prescribing
RT after surgery and drug therapy for breast cancer.
This publication summarizes the main conclusions
reached as a consensus during the discussion. Those
conclusions should serve as mandatory recommenda-
tions for all medical centers in Armenia treating the
breast cancer.

Keywords: Adjuvant radiotherapy, breast cancer,
indications, consensus

PURPOSE OF CONSENSUS

To develop common approaches in indication of
postoperative irradiation of breast cancer (BC) be-
tween leading surgeons in the field of mammolo-

gy and reconstructive plastic surgery of the breast
and radiation oncologists (RO). Eliminate existing
discrepancies in the appointment of adjuvant radio-
therapy (RT) in Armenia.

INTRODUCTION

Over the past two decades, significant progress
has been achieved in the treatment of BC in the
world, thanks to advances in the field of diagnos-
tics, radiological imaging and molecular genetics,
the introduction of programs for early diagnosis,
identification of risk groups, as well as in the field
of surgical, radiation and drug treatment methods.

Nevertheless, the problem of BC treatment con-
tinues to be one of the most pressing in oncology,

due to its prevalence and a permanent increase of
morbidity throughout the world. According to the
latest published data from the International Center
for Research on Cancer, Armenia is no exception.
In 2018, 1054 primary cases of BC were detected
in Armenia, which is 11.9% of the total number of
primary cancers among both sexes in Armenia (Glo-
bocan 2018) [1].

As is known, the treatment of BC requires a mul-
timodal approach. Among all the methods used, RT
has long occupied its significant and well-defined

* Corresponding author: email: nerses.karamyan@gmail.com, tel.: +37493228945
DOI:10.54235/27382737-2022.v2.1-29. Published online: 5 September 2022




Nerses Karamyan, Vahe Ter-Minasyan

Adjuvant radiotherapy in breast cancer

place as one of the components of complex treat-
ment. There are many publications (forming the
basis for the creation of treatment protocols and
guidelines) that clearly articulate the role of RT in
the treatment of BC. According to a meta-analysis
published in 2014, indications for the use of RT are
present in approximately 87% of cases of primary
BC, which is an “indicator of the optimal utilization
of RT” [2].

In Armenia, in 2020, adjuvant RT was performed
on 540 BC patients (in the Radiotherapy depart-
ment of the National Oncology Center and the Radi-
otherapy Center of “IRA Medical Group”), which is
approximately 50% of the total number of primary
patients with BC per year. Even if we consider the
indicator of the “optimal” use of RT to be somewhat
overestimated, and also the fact that a small part of
patients could receive treatment outside of Arme-
nia, then, nevertheless, calculations show that about
150-200 patients with BC (i.e., about 15-20%) do not
receive the RT indicated to them annually. Another
important factor is the lack of a unified approach
among breast surgeons and medical oncologists to
refer patients for RT, i.e. there is an individual in-
terpretation of well-known guidelines, depending on
specific cases.

CONSENSUS

The main reason for this situation is the lack of
approved national clinical protocols that are manda-
tory for all certified oncology units in the country.
In such cases, various professional associations or
small initiative groups should play an important role
in order to ensure uniform approaches to treatment
at the national level. A convenient format for this is
to set up small working groups, composed of leading
experts in a particular field, who can reach a con-
sensus on the issue under study.

On November 26, 2021, at the initiative of the Ra-
diotherapy Center “IRA Medical Group”, which has
been operating in Armenia since 2019, a working
meeting of experts in the field of mammology and
RT was held aiming to develop common principles
and a unified approach when prescribing RT after
surgery and drug therapy for BC.

The following experts (all from Yerevan - the
capital city of Armenia) were invited to the meeting:

» Leading breast surgeons

» Asilbekyan G. (“Astghik” Medical Center)
» Avetisyan A. (National Oncology Center)

» Berberyan N. (“Erebouni” Medical Center)
» Kocharyan A. (Armenian-American Well-
ness Center)

» Prof. Sahakyan A. (“Artmed” Medical
Center)
» Stepanyan A. (“Nairi” Medical Center)
» Leading radiation oncologists
» Arustamyan M. (“IRA Medical Group” Med-
ical Center)
» Prof. Karamyan N. (“IRA Medical Group”
Medical Center)
» Lazaryan A. (National Oncology Center)
» Muradyan L. (National Oncology Center)
» Saghatelyan T. (National Oncology Center).

As a result of the meeting, the “Armenian consen-
sus on indications for adjuvant RT after surgical and
drug treatment (COBRA)” was reached.

During the meeting, three main issues were
presented for discussion:

1. Indications for RT after organ-preserving

operations (COBRA-1)

2. Indications for RT after radical mastectomy

(COBRA-2)

3. Indications for RT after reconstructive plastic

surgery (COBRA-3).

RESULTS

INDICATIONS FOR RT AFTER ORGAN-

PRESERVING OPERATIONS (COBRA-1)

Since the 2000s, various organ-preserving
operations (sectoral resections, quadrantectomy,
lumpectomy, etc.) have become widespread, re-
placing radical mastectomy (ME) in most cases.
This approach was based on the results of a num-
ber of large published studies that demonstrated
that Breast Conserving Treatment (BCT) has been
proven to be equivalent to ME with regards to over-
all survival, and in the past few years, large ret-
rospective series have implied that BCT was even
superior to ME in T1-2NO-2 breast cancer [3].

Performing such organ-preserving operations
requires mandatory use of adjuvant RT, both in
cases of ductal cancer in situ (DCIS) and in invasive
BC of various stages (see National Comprehensive
Cancer Network [NCCN] Guidelines Version 2.2022
DCIS-1, BINV-2, BINV-14) [4].

Four prospective randomized controlled trials
(RCT) of excision only versus excision plus breast
irradiation for DCIS have been performed with re-
ported results, and all have shown that the rate of
local recurrence (LR) was reduced with the addi-
tion of radiation (Table 1) [5].

A meta-analysis was completed utilizing the indi-
vidual patient data from each of the four trials men-
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Table 1. Lumpectomy versus lumpectomy plus whole breast radiation therapy: randomized clinical trials for DCIS

Local recurrence (Cumulative rate %)

Trial group Patients, n Follow up, years L L.XRT o value
NSABP B-17 818 Median: 17.25 35 19.8 < 0.000005
EORTC 10853 1010 Median: 15.7 31 18 < 0.0001
UK/ANZ 1030 Median: 12.7 19.4 7.1 < 0.00001
SweDCIS 1046 Mean: 17 32 20 NR

Abbreviations: DCIS - ductal cancer in situ, L — lumpectomy, NR - not reported, XRT - whole breast radiation therapy

tioned above. With a total of 3729 women eligible
for analysis, it was demonstrated that RT reduced
the absolute 10-year risk of any ipsilateral breast
event by 15.2%. This analysis further established
strong and consistent evidence that the addition of
RT following breast-conserving surgery for DCIS
reduced the risk of LR by approximately 50% [6].

In a multivariate analysis, performed within the NS-
ABP study, factors associated with an increased risk
of LR were: < 40 years of age, clinically symptomatic
presentation (nipple discharge or palpable mass), in-
termediate or poor differentiation, solid/comedo- and
cribri-form histology, involved or uncertain margins
and treatment by local excision alone [7].

Despite this, several recent studies have attempt-
ed to identify and treat patients with highly selected
favorable tumor characteristics with excision alone
(i.e., without whole-breast irradiation) and report
10-year local failure rates of 3% to 25%. One of
these studies has proposed a scoring system us-
ing histopathologic features including tumor size,
grade, and margin width in an attempt to stratify
patients according to local failure risk after exci-
sion plus or minus whole-breast irradiation. Each
variable was assigned a score of 1 to 3, and the
sum total defined the Van Nuys Prognostic Index.
Although appealingly simple, this scheme is drawn
from the retrospective analysis of a patient cohort
which has several methodologic shortcomings, and
it has not been independently validated [6].

After discussing the presented data, the working
initiative group made a number of recommenda-
tions on the indications for RT after organ-preserv-
ing operations for BC:

Consensus on the indications of RT after
organ-preserving operations in breast
cancer (COBRA-1):

» DCIS TisNOMO High Risk Patients — palpable
mass, larger size, higher grade, close margins, age
< 50 (risk of recurrence about 50%)

» Invasive BC cT1-3 cNO (no need for patients
TINO with age > 70, ER+, who receive adjuvant
endocrine therapy)

» Invasive BC cT1-3 cN+
» After neoadjuvant CHT if cN+ and if inoper-
able initially.

INDICATIONS FOR RT AFTER RADICAL

MASTECTOMY (COBRA-2)

Despite the trend towards organ-sparing oper-
ations designed to ensure quality of life and cos-
metic/functional effect, the number of radical ME
performed continues to be high, which is explained
by the high percentage of cases of locally advanced
BC. Patients who present with locally advanced BC
require care from a multidisciplinary team that in-
corporates diagnostic imaging, chemotherapy, sur-
gery, and careful pathology assessment, including
molecular-based studies, radiation, and, if indicat-
ed, biologic and hormonal therapies. Fortunately,
the outcome for patients with locally advanced BC
has improved dramatically. Before the routine use
of chemotherapy, patients treated with ME, radia-
tion, or a combination of the two had high rates of
distant metastases and death. The introduction of
adjuvant and neoadjuvant chemotherapy and hor-
mone therapy regimens has significantly improved
the prognosis [5].

However, despite chemotherapy, total breast re-
moval with axillary lymph node dissection for locally
advanced BC, adjuvant RT is often necessary, de-
pending on the stage of the disease, the status of
the lymph nodes, risk factors, etc. In order to en-
sure local control in locally advanced BC, a clear un-
derstanding of the role of RT after ME is necessary.

According to the latest NCCN guidelines (see
BINV-14 and BINV-3), RT is not indicated after ME
for tumors < 5 cm, negative lymph nodes, and clear
resection margins > 1 mm. RT is strongly recom-
mended for tumors > 5 cm, questionable or posi-
tive resection margins, positive lymph nodes (Cat-
egory 1). When prescribing RT, risk factors must
also be taken into account. RT is also performed
even in cases where a pathological complete re-
sponse (pCR) of the tumor is achieved after preop-
erative chemotherapy, but there was a clinical stage
of cN+.
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Table 2. Local regional recurrence, rates of distant metastasis and overall survival in randomized trials comparing
the use of post-mastectomy radiation for patients treated with mastectomy and systemic therapy [7]

Trial (Follow up)

Local Regional Recurrence Rate

Distant Metastasis Rate Survival Rate

Danish 82b (10 yrs)

Radiation 9% 45%
No Radiation 32% Not provided 54%
p < 0.0001 p < 0.0001
Danish 82c (10 yrs)
Radiation 8% 45%
No Radiation 35% Not provided 36%
p < 0.0001 p=0.03
Danish 82b & 82c (18 yrs)
Radiation 14% 53%
No Radiation 49% 64% Not provided
p < 0.0001 p < 0.0001
Vancouver (20 yrs)
Radiation 13% 52% 47%
No Radiation 39% 69% 37%
p < 0.0001 p = 0.004 p=0.03

The three most recently completed RCTs in-
vestigating the efficacy of post-mastectomy RT for
patients with stage |l or |l BC were conducted in
the 1980s and have 15- to 20-year outcome data.
The largest of these studies was the Danish Breast
Cancer Cooperative Group 82b trial, which ran-
domly assigned 1708 premenopausal women with
stage Il or Il BC to receive ME followed by 9 cycles
of chemotherapy or ME, RT, and 8 cycles of CMF
[Cyclophosphamide-Methotrexate-Fluorouracil]
chemotherapy. At the same time, this group also
conducted the 82c trial, in which > 1300 postmeno-
pausal women were randomly assigned to undergo
ME and 1 year of tamoxifen or ME, tamoxifen, and
RT. Finally, a smaller trial, conducted in Vancouver,
Canada, randomly assigned 318 premenopausal
women with lymph node-positive disease to un-
dergo ME and CMF chemotherapy with or without
post-ME RT [8].

The results of these studies demonstrating the
effectiveness of adjuvant RT after chemotherapy
and ME are summarized in Table 2.

Several important concepts can be ascertained
from these studies. First, these studies clearly
demonstrated that by reducing local-regional recur-
rence, post-mastectomy radiation therapy (PMRT)
could improve overall survival. Second, these trials
demonstrated that these patients had a clinically rel-
evant risk of local-regional recurrence despite the
use of either chemotherapy or tamoxifen. These

findings imply that the benefits of systemic treat-
ments are predominantly to lower the competing
risk of distant metastases, which makes the achieve-
ment of local-regional control more important [8,
9].

Another published study investigating this is-
sue compared the outcomes of 579 patients who
received neoadjuvant chemotherapy, ME, and RT
with those of 136 patients who were treated with
neoadjuvant chemotherapy and ME. Patients in
this study had been treated in prospective che-
motherapy trials in which RT was given on the
basis of physician recommendations and patient
preferences. Therefore, the patients with worse
disease characteristics were more often treated
with RT. Despite this, the local-regional recur-
rence rate was found to be significantly lower in
the group treated with PMRT than in the group
treated with neoadjuvant chemotherapy and ME
(10-year local-regional recurrence rates were 8%
and 22%, respectively; p = 0.001). For patients
with clinical stage Il disease or extensive disease
after chemotherapy, RT led to significant improve-
ments in local-regional recurrence and overall
and cause-specific survival rates.

The same group of investigators also showed that
among patients with stage Il disease who achieved
a pCR, the local-regional recurrence rate for those
treated with RT was 7% versus 33% for those who
did not receive RT (p = 0.040) [10, 11].
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In summary, the use of PMRT is reasonable for
all patients with clinical T3 or T4 tumors or clinical
stage Il disease regardless of their response to the
chemotherapy regimen. In terms of clinical stage |
or Il breast cancer, PMRT should be recommended
for patients with 4 or more positive lymph nodes
after chemotherapy and for the unusual patient in
whom the disease progresses and the primary tu-
mor exceeds 5 cm in diameter.

Based on the above arguments, we put forward a
number of recommendations as a consensus on the
use of RT after ME.

Consensus on indications for RT after

mastectomy in locally advanced breast

cancer (COBRA - 2):

» No RT if negative lymph nodes, tumor < 5.0
cm, margins > 1 mm

» RT for pT2 with close margins (consider high
risk recurrence factors: central/medial tumors, >
2 cm with < 10 lymph nodes removed, grade 3,
ER-negative, LVI-positive, young age )

» RT for cT3-4 and for any T with cN+ or pN+

» Positive margins (if re-resection not feasible).

INDICATIONS FOR RT AFTER

RECONSTRUCTIVE PLASTIC

SURGERY (COBRA-3)

Breast conserving treatment (BCT) has been
proven to be equivalent to ME with regards to over-
all survival, and in the past few years, large ret-
rospective series have implied that BCT was even
superior to ME in T1-2NO-2 BC. Nevertheless, the
rate of ME is increasing especially in the United
States, mostly as a result of performing MEs with
immediate breast reconstruction (IBR) in patients
with early-stage BC and bilateral MEs for unilateral
disease. Parallel to that, there is an increase in the
rate of patients who are referred to PMRT, mainly
following the Early Breast Cancer Trialists’ Collab-
orative Group (EBCTCG) publication in 2014. The
increasing rates of PMRT are also observed in the
setting of IBR, which may represent increasing ex-
perience and confidence with irradiating the chest
wall after breast reconstruction, regardless of the
type of procedure.

Coordination of radiation and breast reconstruc-
tion is a commonly encountered issue for patients
treated with ME and requires clear communication
between surgical oncologist, reconstructive/plas-
tic surgeon, radiation oncologist, and the patient.
There are many factors to consider regarding the
issue of reconstruction and PMRT, including ensur-
ing the safety and efficacy of radiation treatments,

ensuring the maximal quality of life for the patients,
and achieving the optimal long-term aesthetic re-
sult from the procedure [12, 13].

The two major classes of reconstruction are
implant-based approaches and autologous tissue
reconstruction. The two options for timing for the
reconstruction are immediate — done at the time
of ME - or delayed — done after completion of RT.
There are advantages and disadvantages of both
approaches and both timings. Implant-based ap-
proaches are simpler surgical procedures that
avoid the donor-site morbidities of autologous tis-
sue transfers. In addition, implants can be used in
thin women who do not have adequate volume of
autologous tissue in donor sites. Typically, for this
procedure, a tissue expander is placed under the
pectoralis major muscle and, after full expansion is
achieved, replaced with an implant. Most women
treated with PMRT who undergo implant-based re-
construction require an immediate reconstruction
procedure. This is because after RT the normal tis-
sues are less compliant, and tissue expanders are
often unsuccessful and may cause rib fractures and
other injuries. For women treated with autologous
tissues, the reconstruction can be immediate or
delayed. Immediate reconstruction has the benefit
of being accompanied by a skin-sparing ME, which
preserves a significant component of the normal
breast skin and preserves the natural inframamma-
ry sulcus and other skin envelopes. These elements
are important to achieving the optimal cosmetic
outcome. The downsides of immediate reconstruc-
tion relative to delayed reconstruction are twofold:
radiation has adverse effects on the long-term aes-
thetics of breast reconstructions, particularly im-
plant-based reconstruction, and reconstruction has
a negative effect on the design and delivery of radi-
ation treatment fields [5].

Based on current evidence that risk-reducing
ME in women at high risk for BC (e.g., BRCA carri-
ers) reduces the risk of subsequent BC by 85-95%,
and that breast volume-reducing surgery in stan-
dard-risk females reduces the risk of subsequent
BC by approximately 28%, a key assumption is that
any residual breast glandular tissue (rBGT) poses
a “risk” for recurrence or subsequent new BC in
these patients. The absolute risk is dependent on
the patient’s individual risk to develop BC. These in-
clude patient tumor- and treatment-related factors,
such as age, genetics, amount of rBGT, risk for re-
current disease (e.g., nodal status, lymphovascular
invasion, tumor biology), extent of surgery, RT, and
systemic therapy [14, 15].

Importantly, approximately 5-10% of the glandu-
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lar tissue is retained after conventional total ME. It
is essential to include rBGT within the irradiation
volumes. The recommendations for it are based
on the observation that most of the LRs after ME
occur at the level of the skin and subcutaneous tis-
sue (range, 72-100%), where most of the rBGT and
draining lymphatics are found. The second most
common site of recurrence is within the pectoral
muscle, especially near the primary tumor site (0O-
28%) [14, 15].

The results of a systematic review of PubMed
publications performed to document the spatial
location of LR after ME were published in 2020.
A total of 3922 titles were identified, of which 21
publications were eligible for inclusion in the final
analysis. A total of 6901 ME patients were includ-
ed (range, 25-1694). The mean LR proportion was
3.5%. Among the total of 351 LR lesions, 81.8%
were in the subcutaneous tissue and the skin, while
16% were pectoral muscle recurrences [16].

The aesthetic change of the breast, as a conse-
quence of treatments, develops in the majority of
patients who undergo an immediate reconstruction
and PMRT. In general, implant-based reconstruc-
tion has high rates of late contraction, fibrosis, im-
plant fixation, and poor aesthetic outcome. Many of
these changes begin 6 months after treatment and
insidiously progress over time. Different authors
report the wide range of complications after IBR
and PMRT (from 27% to 50%) [4]. At the same time,
the rate of complications after autologous tissue re-
constructions is considerably lower. Although some
studies have suggested that PMRT in the setting of
reconstruction increases the relative rate of com-
plications regardless of the type (implant or autolo-
gous) and the timing of reconstruction, fewer com-
plications and better long-term cosmetic outcome
have been reported when an autologous flap-based
reconstruction was performed compared to IBR in
combination with PMRT. The IBR has 2.64 times

higher odds of complications (95% CI 1.77, 3.94,
p < 0.001) than autologous-flap-based reconstruc-
tion [17, 18].

Current PMRT techniques used in the post-IBR
setting are still often field-based rather than vol-
ume-based such that the target volume frequently
includes the implant or reconstructed breast itself.
The use of modern volume-based RT planning may
reduce the dose to normal tissue and thereby treat-
ment-related toxicity, without compromising target
coverage [17, 18].

Thus, despite the higher percentage of compli-
cations during RT after plastic breast reconstruc-
tion, the indications for RT remain the same as af-
ter conventional ME. Below are the conclusions of
the Armenian Consensus on this issue.

Indications for RT after reconstructive

plastic surgery (COBRA-3):

» No RT if negative lymph nodes, tumor < 5.0
cm, margins > 1 mm

» RT for pT2 with close margins (consider high
risk recurrence factors: central/medial tumors, >
2 cm with < 10 lymph nodes removed, grade 3,
ER-negative, LVI-positive, young age )

» RT for cT3-4 and for any T with ctN+ or pN+

» Positive margins (if re-resection not feasible).

CONCLUSIONS

The main conclusions reached in the form of
consensus during the discussion should serve as
mandatory recommendations for all medical cen-
ters in Armenia involved in the treatment of breast
cancer until the national clinical protocols on this
issue are approved.
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MNokaszaHus K Ha3HaYeHUIO afbIOBAHTHOM
paguoTepanuu Npu pake MOJIOYHOM ¥enesbl
Pe3ynbraTbl apMAHCKOrO KOHCEHCYCa
2021-2022rr.

Hepcec Kapaman'?, Bare Tep-MuHacaH?

'MepuumHckuii uenTp «MPA Megukan pyn», EpesaH,
ApmeHus

’Kacpeppa oHkonoruu, HaumoHanbHblii MHCTUTYT
3ppaBooxpaHeHna M3 PA um. C. AspanbekaHa, EpeaH,
ApmeHua

ABCTPAKT

PaguoTepanusa urpaeT CyLLeCTBEHHYIO Posib, Kak KOM-
MOHEHT KOMIM/IEKCHOrO NleYeHUA paka MOMIOYHOI Kenesbl,
npakTu4eckn npw Bcex ero ctapuax. OpHako, HecmoTpA
Ha MHOrOYUCNEHHbIE MeMAyHapOAHble pPeKOMeHAALUN
U KINMHUYeCKne NPOTOKOMbI, A0 CUX MOP He CyLuecTByeT
€[MHOro MOAXofa CPeAV HampaBAOLLMX Ha pajuoTepa-
MU0 CMELMANNCTOB-OHKOOMOB (XMPYProB U MEAMLMHCKNX
oHkonoros). CornacHo Hawum nopcyetam B ApmeHun,
Mo pasHbIM MpUYMHAM, He MoNyyYaeT MoKasaHHYK pagu-
otepanuto 6onee 100 nepBMYHbIX GONBbHbIX EHETOZHO.
OcHoBHOW NpPWUYMHOK BO3HMKHOBEHMA MOJOOHOW CUTY-
auuu ABNAETCA OTCYTCTBME YTBEPHAEHHbIX HaLMOHa/b-

HbIX KIMHMYECKUX MPOTOKONOB, 0bA3aTeNbHbIX ANA BCEX
CepTUCULIMPOBAHHBIX OHKONOMMYECKMX NoppasaeneHuii B
cTpaHe. B Takmx cnyyaAx BamHyHO pofib OOMKHbI UrpaTb
pa3nuyHble npodeccuoHanbHble accouuauum Wnu He-
6onbLUVe MHULMATMBHBIE TPyNMbl, Npu3BaHHble obecne-
YUTb €AVHble MOAXOAbl K NIeYEHUIO Ha HauMoHaNbHOM
ypoBHe. YnobHbIM chopmatom piA 3TOro ABNAETCA CO3pa-
HUe HebonbLUMX Paboyumnx rpynmn, COCTOALLMX W3 BEAYLLMX
CMeunanncToB B KOHKPETHOW obnacTu, KoTopble MOryT
AOCTUrHYTb KOHCEHCyca B M3y4aemMoM BOMpocCe.

B cBA3u ¢ atum, 26 Hoabpa 2021 ropa Obina nposepe-
Ha paboyas BCcTpeya 3KCMepToB B 06NMacTi Mammomnorum
W paguoTepanuu, LEenblo KOTopoii ABnAnacb BbipaboTka
obLMX NPUHLUMNOB U €efMHOro Mnojxoja Npu HasHaue-
HUWM paguoTepanuu nocne MpOBELEHHON onepauun u
NeKapCTBEHHOW Tepanuu Npu pake MOMOYHOW Menesbl.
B pmaHHoll nybnnkaummu NpuBOAATCA OCHOBHbIE BbIBOfbI,
OOCTUTHYTblE B BUAE KOHCEHcyca B xofe obcympaeHus.
Mpepnonaraetca, 4TO YNOMAHYTbIE BbIBOAbLI NMOCHy:KaT B
KayecTBe 0bA3aTeNbHbIX PEKOMEHJALMI oA BCEX Mefu-
LMHCKNX LEHTPOB ApMEHWM, 3aHUMaloOLLUXCA NeveHnem
paKka MONOYHOIA Henesbl.

Knio4esbie cnosa: AdbtosaHmHasa paduomepanus,
PaK MonoyHoli xenesbl, NOKA3AHUSA, KOHCEHCYC.
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ABSTRACT

Mathematical and Physical models have great
potential when it comes to graphing in medicine.
In this paper we have overviewed and conclud-
ed results from various papers which are under
the topics of mathematical and physics models in

preventive medicine. We have discussed models
on the HINT influenza A, as well as on SARS-Cov
19 and have introduced and analyzed models sug-
gested by other authors.

Keywords: medicine,  function,

COVID-19

preventive

INTRODUCTION

Preventive Medicine, or prophylaxis, consists
of measures taken for disease prevention. Disease
and disability are affected by environmental factors,
genetic predisposition, disease agents, and lifestyle
choices, and are dynamic processes which begin
before individuals realize they are affected. Disease
prevention relies on anticipatory actions that can
be categorized as primary, secondary, and tertiary
prevention [1-3].

1. Primary: Primary prevention aims to prevent
disease or injury before it ever occurs. This is done

by adopting legislative changes such as the ban of
the use of hazardous products, mandatory health
practices, etc.

2. Secondary: Secondary prevention aims to
reduce the impact of a disease or injury that has
already occurred. This is done by finding and treat-
ing the disease in an early stage. Good example of
secondary prevention is cancer screenings.

3. Tertiary: Tertiary prevention aims to soften
the impact of an ongoing illness or injury that has
lasting effects. This is done by helping people man-
age long-term and complex health problems and
injuries [4].

MODEL 1: HIN1T INFLUENZA A

The HINT influenza A virus caused a pandemic
in 2009 that affected people all over the world. This
virus was unique because it was a combination of
human, swine, and avian viruses. It is thought that
this virus developed when humans came into con-
tact with pigs. The virus was firstly recognized at
the border between Mexico and the United States
in April 2009. The HIN1 virus caused a lot of ill-
ness and death, and the global health system had
to scramble to respond to it.

The 2009 flu outbreak was referred to as “swine
influenza” or HIN1 influenza A. The swine flu virus
is actually a genetic mixture of two strains, both
found in swine, of unknown origin. All the genes
in the pandemic strain of 2009 came from the so-

called “swine triple-reassortant flu” (T-RV) that has
been circulating in pigs since at least 1999.

Swine influenza viruses are normally found only
in pigs and do not infect humans. However, human
infections with swine flu do occur, and these have
been increasing over the past few years. Most hu-
man infections have occurred in people who were
exposed to infected pigs, such as farmers or veteri-
narians. Most of the swine-to-human transmissions
were not transmitted further than 1 person and
were dead ends. Nevertheless, a small number of
cases of human-to-human transmission of swine flu
have been documented since 2005. Furthermore,
human-to-human transmissions have been docu-
mented since the late 1950s, but in very scarce and
small numbers.
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The symptoms of swine flu in humans are similar
to the symptoms of regular human seasonal influ-
enza and include fever, cough, sore throat, runny
nose, body aches and fatigue. In addition, nausea,
vomiting and diarrhea have also been reported.

The Centers for Disease Control and Preven-
tion recommend real-time polymerase chain reac-
tion as the method of choice for diagnosing HIN1
swine flu in humans. Treatment for swine flu is the
same as treatment for regular human seasonal in-
fluenza and includes rest, plenty of fluids and fe-
ver-reducing medication such as acetaminophen or
ibuprofen. Antiviral drugs are also recommended
for treatment of swine flu in people who are hos-
pitalized, have severe illness or are at high risk for
complications from influenza.

The best way to prevent swine flu is to get vac-
cinated against it. There are two types of vaccines
available for swine flu: inactivated (killed) vaccine
and live attenuated (weakened) vaccine.

Inactivated vaccines are given by injection and are
recommended for people over the age of six months.

MODEL 2 SARS-COV 19

SARS-CoV-2: the virus that causes a respiratory
disease called coronavirus disease 19 (COVID-19).
SARS-CoV-2 is a member of a large family of virus-
es called coronaviruses. These viruses are trans-
mitted amongst humans and can as well be trans-
mitted from humans to animals.

The first documented case of SARS-CoV-2
among humans was in 2019. Infection with SARS-
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CoV-2 can cause a range of respiratory illnesses
from the common cold to more serious diseases
such as pneumonia. The symptoms of COVID-19
include fever, coughing and difficulty breathing. In
severe cases, the infection can lead to death.

Research is being done to treat COVID-19 and
to prevent infection with SARS-CoV-2, also called
severe acute respiratory syndrome coronavirus [5].
Public health and social measures (PHSMs) are
being implemented across the globe to suppress
SARS-CoV-2 transmission and reduce mortality and
morbidity from COVID-19. PHSMs include, but are
not limited to, physical distancing (e.g. canceling
mass gatherings and working from home), wearing
of face masks in public settings, self-quarantine after
travel, hand hygiene, and surface decontamination.

Figure 1 represents the statistical graph with all
the cases from March 2020 to May 2021 concern-
ing the COVID-19 situation in Armenia.

However, when determining the dynamics of the
transmission of COVID-19 has been one of the high-
est rates and the compartmental model provides
more insights. The outbreak has been declared a
pandemic by the World Health Organization. As of
June 2019, there have been more than 80 000 cas-
es and over 3000 deaths reported in more than 30
countries. Several methods are used to determine
and outline the dynamics. For the purpose of this
paper we took and examined methods that rely on
statistics of COVID-19 cases before the develop-
ment of the vaccine [6].

Jun 13 Oct 5 Jan 27 May 21

Fig. 1. Weekly incidence of COVID-19 in Armenia, March 2020 - May 2021.
The graph shown in figure 1 has function that has the following look:
y = acos(kx) + bsin(dx)
where a, b, k and d are constants, x is the number of days and y is the number of cases. The above equation is
the physical equation. On the contrary, epidemiologists use the comportamental which is applied to the mathemat-
ical modeling of infectious diseases. The physics function model does not contain the variables and parameters
common for the compartmental model (susceptible, infectious, carrier etc.). The function provides the overview
over the new daily cases and increases over the dynamics.
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Variable Description
N Total human population
Sa Aware susceptible individuals
Su Unaware susceptible individuals
E Exposed individuals, those who are in the latent period
A Asymptomatically infectious individuals
Im Symptomatically infectious individuals
Hm Hospitalized/isolated individuals with mild symptoms
Hs Hospitalized/isolated individuals with severe symptoms
R Recovered humans
D Deceased humans
Parameter
B Community transmission or successful contact rate
a Modification parameter for decrease on infectiousness in Sa
c Infectiousness factor for asymptomatic individuals
v Rate at which unaware susceptible will become aware about the disease
S Progression rate
k Fraction of infections that become asymptomatic
T(p) Hospitalization rates from | to Hm (Hs)
1) Rate at which the hospitalized individuals move from mild to severe isolation
¢ Rate at which the hospitalized individuals move from severe to mild isolation
dj(j=i,Hs) COVID-19 induced death rates
nl(k=a,i,Hs) Recovery rates
Fig. 2.

The graph provided in figure 2 is based on a deterministic model and taking the regular SEIR model (a
compartmental model used in epidemiology) to outline the virulence of the COVID-19 disease. The variables and
parameters of the graph shown in figure 2 are as in table 1. The green color represents non-infected individuals,

gray exposed ones and pink the infected.
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The following models can be utilized to analyze
the disease-free equilibriums to determine the ef-
fectiveness of the actions of the preventive medi-

cine. Moreover, the effect the vaccine has on the
prevention of the spread of COVID-19 can also be
determined with the SEIR model [6].
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ABCTPAKT
Marematnyeckmne n cpusmnyeckme mogenu umetrot 6onb-
IO mnoTeHLUMan, KOrga Aeno AOXOLMT LO MOCTPOEHWA

rpachmkoB B MepuumHe. B 3Toii cTaTbe paccmoTpeHbl
pasnuyHble CTaTbM, MOCBALLEHHbIE MaTeMaTU4YECKUM W
pusnyeckum moaenam B NpodpunakTUUYeCKo MeanLHe.
M3yyeHbl mogenu rpunna A HINT n SARS-Cov 19, a Tak-
Me NpeAcTaBieHbl ¥ NpoaHanu3upoBaHbl MOLENU, NPef-
NOMEHHbIE [ PYrMMK aBTOpPaMK.

Knroyesble cnosa: npogpunakmuydeckas meduyuHa,
¢yHryua, COVID-19.
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A significant interval decline in bone
mineral density in osteopenic patients is
not part of the FRAX report
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ABSTRACT

Background: Bone mineral density (BMD),
considered to be a gold standard for the diagnosis
of osteoporosis, is most commonly measured by
dual-energy x-ray absorptiometry (DXA). For pa-
tients with osteopenia, the Fracture Risk Assess-
ment Tool (FRAX) incorporates acknowledged oth-
er risk factors to assess overall fracture risk and
aids in patient management. If the FRAX score in
an osteopenic patient predicts a 10-year fracture
risk of >20% for a major osteoporotic fracture or
>3% for a hip fracture, pharmacologic therapy
is indicated. However, FRAX does not include an
assessment of a significant decline in BMD over
time.

Methodology: Our goal was to determine the
frequency with which BMD declines in patients with
osteopenia by DXA, but whose FRAX score contin-
ues to be below treatment thresholds.

Results: Over a 2-year interval, 1112 (15.6%) of
7133 patients with osteopenia by DXA experienced
a significant decrease in BMD but had their FRAX
score remain in the range where therapy would by
convention not be recommended.

Conclusion: Since a decline in BMD is, by itself,
a clinical risk factor for an osteoporotic fracture,
FRAX assessment may therefore potentially under-
estimate true fracture risk if a significant interval
decline in BMD is measured.

Keywords: Osteopenia, DXA, FRAX

INTRODUCTION

To assess fracture risk assessment and to es-
tablish recommendations for pharmacologic in-
tervention, the World Health Organization (WHO)
Collaborating Center for Metabolic Bone Diseases
developed in 2008 the FRAX algorithm [1]. FRAX
is a computer-based tool that calculates fracture
probability from acknowledged and quantifiable
clinical risk factors to predict the 10-year likelihood

for a major osteoporotic fracture and/or a hip frac-
ture. Although FRAX can be used alone, without
BMD, it is a more powerful predictor of fracture
risk with BMD. In the United States, FRAX tends
to be reserved for those with osteopenia, because
those whose T-scores are < -2.5 are recommended
for treatment because of the major fracture risk
conferred by those low T-scores. Also in the United
States, among these osteopenic individuals, “inter-
vention thresholds” are set at >20% for major os-
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teoporotic fracture and >3% for hip fracture over
a ten-year period [2,3]. The FRAX score, thus, aids
the clinician in the decision to begin therapy in the
setting of an osteopenic patient.

A major limitation of FRAX is that it does not in-
clude provision for interval declines in BMD when
in fact an interval decline in BMD is by itself a clin-
ical risk factor for fracture [4]. If the decline in
BMD, although significant, does not place these in-
dividuals in the osteoporotic range, namely < -2.5,
current standards of care would not necessarily
target them for pharmacological intervention.

The aim of our study was to determine how often
a patient who is being monitored by BMD experi-
ences a significant decline in BMD, but by FRAX
continues to be in a range where therapy would not
customarily be recommended.

MATERIALS AND METHODS

DXA measurements were obtained on a Holog-
ic Discovery C, Apex software version 3.3 (Holog-
ic, Waltham, MA) which was calibrated daily. The
calculated precision error (CV) was 1.4% for the
lumbar spine (L1 through L4), 2.16% for the total
hip, and 2.70% for the femoral neck. The scans
were reported according to the World Health Or-
ganization classification i.e. normal (T score >-1.0),
osteoporosis (T-score <-2.5) and osteopenia (-1.0 >
T-score >-2.5).

Patient databases were used to recognize pa-
tients identified as osteopenic from Jan 1, 2018
through Dec 31, 2019 who had the following: 1. pri-
or DXA scan; 2. significant reduction in BMD of one
or more of the lumbar spine, total hip, or femoral
neck regions; 3. FRAX score that consistently was
below the threshold for therapy, < 20% for a major
osteoporotic fracture and < 3% for a hip fracture.
IRB approval was not required for this study.

RESULTS

In 2018 and 2019, a total of 7,133 patients at
our center were identified with osteopenia by
DXA. Of these, 1,112 patients demonstrated both
a significant decline of BMD in comparison to
an earlier DXA at the lumbar spine, total hip, or
femoral neck, and a corresponding FRAX score
that continued to be below the therapeutic 10-year
fracture risk threshold of < 3% for a hip fracture
and < 20% for a major osteoporotic fracture. Thus,
over this 2-year period 15.6% of osteopenic patients
experienced both a significant decline in BMD but
still did not meet therapeutic guidelines by FRAX.

DISCUSSION

The FRAX algorithm is a well-validated fracture
risk assessment tool that utilizes a set of verified
and quantifiable clinical risk factors to calculate the
10-year probability of a major osteoporotic fracture
(spine, proximal humerus, hip, forearm), or hip
alone, with or without incorporation of the femoral
neck BMD. The FRAX tool is most helpful in those
whose BMD is not in the frankly osteoporotic range,
a level that by itself is sufficient for a recommenda-
tion for therapy. For these osteopenic individuals,
the National Osteoporosis Foundation in the USA
selected a 10-year hip fracture probability of >3%
and/or a > 20% major osteoporotic fracture proba-
bility as sufficient intervention thresholds [3,5]. The
FRAX tool and the recommendations for interven-
tion have been very helpful in the decision-making
challenge for the clinician caring for these patients.

The great clinical utility of FRAX, however, is
limited because it does not include several other
clinical risk factors such as falls [6,7]. This has
become a common criticism of the FRAX tool. A
low, lean body mass is also associated with a higher
fracture risk [8], and again is not incorporated into
the FRAX model.

Another major limitation of FRAX is that it does
not consider a significant interval decline in BMD
which by itself is associated with increased fracture
risk [4]. In subjects who experience a significant
interval decline in BMD and in whom the FRAX
treatment threshold is reached, this is not an issue.
But, in subjects who experience a significant inter-
val decline in BMD but in whom FRAX continues
to be below the treatment threshold, such interval
declines may not be considered with regard to clin-
ical decision-making. In our study, 16% of a large
cohort fell into this category. We are not advocating
that those patients should be treated, because that
decision has to be individualized. However, we do
recommend that in such a situation, the DXA re-
port should alert the clinician that because of the
significant interval decline in BMD, fracture risk
has increased, despite the BMD still being osteope-
nic and the FRAX score still being in the subthera-
peutic range. This approach would provide better
direction to the clinician whose further evaluation
and judgement would be determining factors as to
the next steps.

CONCLUSION

While FRAX is a very useful tool for fracture risk
assessment in patients with osteopenia, it fails to
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recognize other risk factors such as falls, low lean
body mass, and interval losses in BMD. We have
shown that significant interval losses in BMD occur
in a substantial number of patients whose FRAX
scores continue to be below treatment thresholds.
However, such interval declines in BMD should be

considered in the overall follow up evaluation of the
patient. To make this point clearer for the clinician
caring for the patient, we recommend providing
this information in the formal DXA report that is
prepared and disseminated.
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ABCTPAKT

Beepenne: MunepanbHasa nnotHocTb Kocteir (MIK),
CYMTAIOLLLAACA 30/10TbIM CTaHAAPTOM JMArHOCTUKN OCTEO-
nopo3sa, Jallie BCero U3MepAeTCcA C MOMOLLbHO LeHCUTOME-
Tpun (DXA). [ina naumeHTtoB ¢ octeoneHueii MHCTpymeHT

oueHkn pucka nepenomo (FRAX) Bkntouaer obuienpu-
3HaHHble apyrue chakTopbl pUcKa A OLeHKU obLuero
puUcka MepenomMoB W MOMOraeT B feYeHUW MaLUeHTOB.
Ecnu no wkane FRAX y nauneHTa ¢ octeoneHueii nporHo-
3upyetca 10-neTHuii puck nepenoma >20% pna 6onbLuoro
OCTEOMNOpPOTUYECKOro nepenoma unun >3% Ana nepenoma
weiikn beppa, nokasaHa cpapmakonormyeckas Tepanua.
OpHako FRAX He BKnroyaeT OLEHKY 3HA4YMTENbHOMO CHU-
#eHna BMD ¢ TeyeHnem BpemeHm.

MeTtoponorus: Haweii uensto 6bino onpegenntb ya-
cToTy, ¢ KoTopoii MIK cHuaeTcA y maumeHToB c ocTe-
oneHveil ¢ nomolubto DXA; HO y KOTOpbIX MoKasaTenb
FRAX ocTaetca HuMe nopora neveHua.

Pesynbrartbi: 3a 2-netHuii untepsan y 1112 (15,6%) n3
7133 naumeHTOB C OCTEONEHUEl, YCTAaHOBAEHHOI C NOMO-
wbto DXA, Habntoganoch 3HauntenbHoe cHukeHne MIK,
HO ux oueHKa no wkane FRAX ocrtaBanacb B guanasoHe,
npu KOTOpPOM Tepanusa 0bbIYHO HE PeKOMEHyeTCA.
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Ninnigpwpwunijwt wdphnt, << UL wywn. U.Uynwptljwup wujwt wnnnowwwhniejwu

wqgqwjhu huunphwnin, Gplwt, Lwjwunwu
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Lywunwlyp. dbpndtindg hhdwunubph wwpbipnte-
pjwlu gnigwuhpubipp, huwpwynp pwpnnieniutbpp L
Ywuph npwyp' nwnwiuwuppb] Ypluwyh Swnwgqu)pw-
Jpu pniddwu (BR) tpwuwlydwu twwwnwlwhwpdwnnt-
[eIntup wnwppbip Wweninghwubph dwdwuwy:

Uynipbkp b dGpnnubp. Ywwwpdbp £ 1 Yhuplwip
thnpéh ybipnwdnieyniu 1050 wwghbuwnubph wyjwiubpp
hpdwu ypw, nyptip 2019-2021 pe. unwgt| tu &P «PPU
Ubtnhp Gpniwy» pdoluyw Yeunpnund: Yhpnidniejwt
hwdwp wnwuduwgyt £ 42 ywghbuwn, nyptip unwgb)
Gu AP YpYuwyh Ynipu (nEhnwnphwghw), phusp Yugdnud
E punhwunip ywghbunubph 4%-p: <pjwunubph wnwph-
ph dinhwuwtu Yuwqdby £ 60,5 wn. (nhpnyp' 22-81), 17
wnnwdwpn b 25 Ypu: Ninnigpubip pun nbnulwjdwu
pwofuytip Gu hGwnlyw) Yepw. Yaunpnuwwu ujwpnwhu
hwdwlwpgh wnwguwjhu pwngytin (n = 12), gjfunintinh
Gpypnpnwiht dbinwunwunhy wfunwhwpnud (n = 8), gh-
ubyninghwlwu (n = 6), gntfu-wywpwung (n = 5), nuypw-
Jhu hwdwywpgh dsunmwuwnmwunpy wiunmwhwpnud (n = 3),
Yndpwatindh pwngltin (n = 3), wy| inbnuluwydwu (n = 5):
Cuwn hhywunnigjwu thnyh hhqwunubpp pwotuyti Gu hb-
nlyw) Yepw. 11" 6 wwghbuw, IV' 30, snwuwlwpgynn’
6: bpynt Ynipubiph dhole nwd dhowywph dbnhwuwu
Ywqub £ 34,5 wdhu (nppnyp' 1,5-252): Gpynt Ynipubiph
gnwwpwjhu hwdwnpdtip swihwpwduh denpwuwu Ywg-
dby £ 999 (nppnyp' 56-121): Uju gwuyhg giuninbinh L
nuypwjpu hwdwlwnpgh Gpypnpnwiht wjunmwhwpdwdp
hhjwunubphtu pwgwntint nbwpnw Gpyne Ynipubiph gni-
dwpwiht hwdwpdbp swihwpwduh denhwuwu YYwaqih
1029 (nhpnyp' 84-121): <pdwunubiph huynnnyejwu vb-
nhwuwtu YpYuwyh 8P Ynipuphg hbinn Yuaqdb) £ 9 wdhu
(nppnyp' 1-29,5):

Upnynuupubp. Uwhwgwd hhjwunubph  wwpbihne-
pjwu Jdbnpwuwu Ywqdb) £ 6,5 wdhu (nhpnyp' 1-23):
Unpluwyh B¢ unwgwsd 42 wwghbuwmubiphg 7-h dnun,
nypbip h ulyqpwut niubkgl| Gu Ywnundulynt gwdn gnp-
dwyhg (60%), wwpbihnyenup Ywaqdb) £ wnwybjw-
gnyup 3,5 wuhu: Ujn 7-hu gbipndnipiniupg pugwnbint
ntwpnwd duwgwsd hhywunubiph wwpbhnigjwu dbnhw-
uwu YYwgdh 10 wdhu (nhpnyp' 4-23): 2021 p. nbYunbd-
pbiph 31-h npnejuidp nng £ Bint 21 wwghbuw, npnug
huynnnipjuwu denpwuwu Ywqdb) £ 11 wdhu (nhpnye’
5-29,5): Quwhwuwnyb| Gu bwl hhywunubph htwmbwnw-
quiypwihu Ywuph npwlp U pwpnnipiniuiinh pwtwlp:
Yjwuph npwyph uwgbgnd U pniddwu hbn Yuwyywsd
dwhywu nbiwpbip s6U wpédwuwagpyb:

Gqpulwgnieyniu. SYjw| wpnuwblwnpy hbnwagn-
wnLRjwu wpryntupubipp gnyg Gu wwihu, np, Unpwagnyu
wbuuninghwutipny Ypluwyh nwnhnptipwwhwih Ynipu
wuglwgubny, Ywpbph § hwuub] hhdwunubph wwpb-
(hnigjwu W Yuwuph npwyph pwpdpwgdwu: W unpw-
anyU wbfutnnghwlbinh 2unphhy Yunbih & wiwbwgnnty
unyupuy Gpypnpn Ynipwwpy nnqu: Pnidwlwu Ywd
unyupuly wdnphs (wwihwwnhy) nwnhnebipwwhwih Ypy-
uwyh Ynipu wjuwwnbubihu wbwp £ hwodh wnub) dh
ownp gnpdnuubp' uwdwsd twiuyhund unwgwsd pnid-
dwtu U hpjwunh wuhwwwlwu punipugpbph htiwn: Uu-
hpwdtown £ Yuwwwnb hhjwunubph dwupwypyhwn puwn-
pnyenlu’ hwoyh wnubing ybpnugjwy gnpdnuubpp: <bunw-
gnunieintut wwpwbinig htiwn twfuwwnbuynid £ dow-
ybL Ypyuwyh dwnwgwypdwu Gupwlw wwghtumubph

puwnpnyejwu swihwuhoubipph ninbgnyg:

<hduwpwnbp. ninnigp, pwnglybn, Gwnwquypuwiht
pbpwwhw, nbhnwnhwghw (Yphawlp Gunwquypdwi
Yniu)
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<hjwunubph dnuin bwfuyhund Gwnwqwye-
qwé dwywnw nbghnhyh qupgqwgndu wnwug
hhqwunniypjwu hwdwlwpgwihu punye Ypbnt,
huswbu Uwl Gpypnpnwihtu ninngph  wnwow-
gnidp npn2 nbtwpbpnd wwhwugnd Gu uwfuyh-
unwd dwnwquwjpywsd dwywih Ynpluwyh dGwnw-
gwjpend (nthnwnhwghw): Lwfuypuntd hwdwnp-
ynw Ep, np dbY wuwwnmndhwywu gninhtu Yjwuph
pupwgpnd Ywpnn § dwnwqw)eyb) vy wuqud
(hwayh wnubiin unpdw] hjnwywdpubinh wnn|b-
pwuwnniyejwu 26dp) b YplYuwyh dwnwgqw)epdwu
hwpgp stp putiwpyynid (Ywwnwpdty Ehtu: dhwju
owwn  uwhdwuwthwly pwuwyny hbwmwgnunnt-
pIntuutip, npnup niubgh| bhu pwgwuwlwu wpn-
jniuptbp): tw wwpdwuwynpwsd Ep twle wju
hwugqwdwupny, np 2D wnbfuuninghwubipp htw-
pwynpnipyntt skhu wwihu |hwpdbip wywounww-
ubi| ninnigph 2powlw wnnne hjnujwépubipp W
Ywpnn thu hwugbgubi| dwup pwpnnieintuttiph:
dbpoht  wmwutwdjwlyubpnud  dwnwqwjpwpnt-
dnipjwu (BF) nbuuhywywu huwpwynpnip)niu-
ubipp (IMRT, IGRT, VMAT, Proton Therapy) U nwnhn-
phninghwh quipqugdwp qniquihtin wybjwgty
E udwuwwphwy hpwwwpwyndubph  pwuwyp,
npnup uwlwju hhduwlwunw hbinwhwjwg (nbwn-
pnuwtiynpy) hGurnwgnunyeniuubip Gu bW bdwtw-
wnhw hGwnwgnunieinuubph  wwwgnignnwywu
dwlwpnwyp sh Ywpnn hwdbdwwnydb] wnweoht
wugwd dwnwagw)pdwu gnignwdubinh htivn, npuintin
Yw jwju hGinwgnunnigyniuutiph hpdwt Yypw hwu-
nwwnywsd ninbkignygubin: Wuniwdbuwjuhy, nGhnw-
nhwghwu Ywpnn £ ny dhwju [hubp npwbu wdn-
phs (wwiphwwhy) pnidnd, wylt htwpwynpnt-
RN £ tnwihu hwuubiint hhjwunnyejwu Gpywpw-
nl mbnwihtu huynnniejwu: LEpYwjnwdu pnidw-
Ywu dninbgnudubpp W nbjuupyuywu htwpwyn-
pnipniuubipp eny| GU wwihu Gpypnpn wuqwd
dwnwquw)pt| gwulwgwd nbnwywdwu ninnigp,
punhnwy dhusl Gpypnpn Ynipwnpy nnqui: Uju
hhduwlwund Juuwwpynid £ wjpuinpwupwhu
wmwppbpwlubph  pwgwlwinipjwt  wWwpwagqw-
jnd: Cwwn nbwpbpnd Jyhpwpnidwlwt  dhow-
dinnypiniup nddwpwunwd  bwb hGnbwnwagw-
pWhu phppngh htinlwtpny: Lhdhwetinwwhwh
uwhdwuwthwynwubp Yupnn Gu hwunhuwuw|
hpdwunh punhwunip ghdwyp U ntighnhyh qquw-
jniunRjwu pugwywjniintup phdhnwpbiywpwwn-
ubiph uywuwndwdp:

Mbwp £ pwnnwwnb) hhjwunh wnnnontejwun
uwywnuwgnn wnwbughw| yunwugu nt Ypyuwyh
dwnwaquw)pdwu dwdwuwy Ywuph npwyh ujwg-
dwt nhuyp b uwywuynn pnidwlwt wpryntupp:

Pnidwlwt Ywd unyuhul winphs BP-h
YpYuwyh Ynipu twpuwwnbubjhu yhwp k
hwayh wnub] dh wpp gnpénuubp.

1. wnwohtu BP-h dwdwuwy unwgwd swihw-
pwdhup (EQD2), dwnwqwjpywd dwywp,

2. pnidiwt dwdwuwy hwdwlygywsd phdhw-
pEpwwhwih Yhpwnndp,

3. tpYnt Ynipubipp dhol inwé dwdwuwlyw-
hwwndwép,

4. twnwquwjpJwu dwywn ginuynn unpdw)
hjnlujwdpubipp,

5. wnwohu twnwaquw)eniihg hGnn wnwyow-
gwd uwn b np htnbwnwaqwjpwihu thnthn-
funiejniutipn,

6. hhjwunh punhwunip yhtwyh
dwupnipjniup,

7. pniddwl wypuinpwupwihu dhongubiph

Yhpwndwu huwpwynpnipntup:

Uyuhwywn £, np wju nbwpbpnud, Gpp wnweht
twnwgwjpdwl dwdwuwly hjnwydwdph winb-
pwuwnnpjwl 2tdp (SC) qtipwquiugyty £, husp
hwuqtignti| £ opquup $niulghwih Ynpuwnh (Yud
uywuynd £ npw Ynpnuwn), guwufuwih sk Ynyuw-
Yh dwnwquypt) wjn dwywp:

<hJwunubipp, npnug dnuin hhjwunniejwu Yp-
Yunipniup tink| £ pniddwd dwywnud (V95=95%)
wnwoht BP-hg htwnn 6 wdujw pupwgpntd, np-
wbu Ywunu, nwbunw Gu Gwnwqwjpwlw)ntu
(nwnhnntighuwnbuwn) ninnigp U s&U hwdwpynid
Upyuwyh BP-h pEYuwsSNL: L<hywunnipjwu wju-
whuh pupwgpp tupwnnpntd £, np ninnigpnid Ywu
nwrnhnnbtighuntuw Ynuubip, npnughg b qupgquw-
unud £ hhjuunnypjwt Ypyunieyniup, hGinbwpwp
wju hhqwunubiph dnuin pnidwlwu wpryniupp Yip-
uh uwhdwuwthwyyws:

Ununnpwldwt ($pwyghnuwgdwt) wwppbip
ntidhdubiph hwdbtdwunnyejwu hwdwp wbwp £ yb-
nwhwaduinyb wn swthwpwdhuubipp 2% ppuwly-
ghnuwgdwdp hwdwndtp swhwpwduh (Eyyhyw-
|lGun nnquiyph' EQD2) hbwn: Ypw hbwn dblunbn
wbwp E ogunwagnnédti gdwjhu-pwnwynwup dnnb-
[n (LQ model) htinnlyw| a/B gnigwuhoutinny. ywn
nbwlghwubph hwdwp' 10, ny nbwlghwubpp
hwdwp' 3:

AP Ynipu bwluwwnbiubhu whwp £ hwodh wn-
ub| 2powlw Ywnnygubiph wuwwnndndniuyghn-
Uw| Yunnigwdpp:

Pnnp hjnujwéputipp, Ywjudwsd hpbiug wuw-
wnndhwlwu, hjnujwdwpwuwlwu, ghnnwplup-
nblyunnupjulywu wnwuduwhwwnynieniuubiphg,
nwnhnlybUuwpwunipjwt wnbuwulyniuhg opguw-
uh pniuyghnuwy dhwynph Yunnigwdphg, nw-
uwlwngynud Gu npwtiu hwenpnwlwu (serial), qni-
gwhbtn (parallel) U fjuwnp hwonpnwywu-qniqwhtin
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(serial-parallel) opquiuutiph: <wonpnwlwu opquit-
ubp Gu hwdwpynd nnunintinp, wnbunnuywu
UWuwpnbpp U npwug fuwsywdpp, nintinwpnip:
2nigwhbin opquuubp Gu pnptpp, Gppywdubpp,
ppwabndtinp, pwpnp: fuwnp Yunnigywdpny
opqwu k&, oppuwy, uppwp, npnbn Yunnigyws-
pwjhtu vwppbphg upnwdlwuu ntuh hweonpnw-
Ywu Ywnnigwdp, hul wuwywasl qupybpwy-
ubipp' gniqwhtin: Grb hwonpnwywu opgqwuub-
nh $niuyghnuw| dhwynph unyupuy thnpp hwwn-
wop unwuw SC-hg pwnép swihwpwdhu, www
wdpnng opquiup Yynpguh hp $niulghw: Uhug-
ntn gniqwhbtin opqwuubiph wwpwqund Yuw-
npunp £ wnwquypdnn dwywip, W opquip Ynng-
unud £ hp $niuyghwt dbd Swywih dwnwqw)pe-
dwt wwpwgwnud: Ywfujwd opqwuh unwgwd
swihwpwduhg b npwund Juwnwpywd hbnbw-
nwagwjprwiht wlwwnndnpniuyghnuw YGpwihn-
funwiubiphg' npn2 opquitiubip dwdwuwlyh pupwg-
pnud YGpwlwugqund Gu hpbug nwnhnnbghu-
nbGUwnyentup, huy dh 2wpp opquuubipnd wjn
thnthnfunipniutipp (hunwd Gu donwywu: LEpyw-
Jnudu Ypyuwyph dwnwgwpdwt tywndwdp hjntu-
Jwdpubiph ST-tiph  Ybpwpbipju) Ywu npnawyh
wwwlbpwgnwiubp'  hpduqwd  Ysunwupubpp
Ypw Ywuwwpywd thnpdbph b uwhdwuwihwy
rUNY Yhupywlwu hGwnwgnunyeniuubiph ypw:
<hduwlwu  YGuuwlwu  Ywplnp  opgquwuubipp
Ynyuwyh dwnwgwjpiwu ujwndwdp wnntpwu-
nntejwu dwuht nyjwiubpp hGunlyw)u Gu.
Nnunntnh nbhnwnhwghwh Ytpwptinw) Yuu
dh 2wpp thnpdwpwpwlwu wnyjwiubp. npw SC-u
nwppbp b ywpwungwihu, Ypdpwihu b gninlw-
Jhu hwwndwdubipnud: Ntgnw dJwywlw Yuwhy-
ubiph Yypw Yuwwnwpywsd thnpdbipp gnyg Gu iy,
np wnwoht dwnwgqgwyenidhg htiwn (449n) nn-
uninbinh wnnjGpwuwnnieniup Yybpwlwuguynd £
uygpuwywu swihwpwduhg dhusl 33,69 (76%),
37,69 (85%) L 44,69n (101%), hwdwwwunwu-
fuwtwpwn, 1, 2 b 3 vwph hGwn [1]: SC-h gbipw-
quugdwt wwpwgwind nw  pwpnnyentuutipp
wpunwhwjinynud Gu dhbinwywehwh nbupny:
Lbnwhwjwg nwnwuwuhpnieiniup Ybpnidt
E dhbinywphwih qupgqugdwt  Ywufuwunbuhs
gnpdnuubipp nnuwowph YpYuwyh dwnwagwyent-
dny pnidynn 40 hhjwunubiph dnwn, npnughg 11-h
dnwn dhohuntd 11 wdhu wug qupgugt £ dhbinww-
phw [2]: Unweownyyb| E nhuyh qguwhwunnid, hhd-
ujwd 3 hhduwlwu wwpwdbwpbph ypw, npnup
hwugbtigunid Gu Uhbinwwehwih gwdp nhuyp.
1. BP-h Ynuiniywwnhy swhwpwdhup <135,59n
(YEUuwpwunptu wpnyniuwybin swihwpwdhu
[Biologically Effective Dose — BED]'
hwoqwpywsd o/p=2%n nnunintinh

wwpwungwjhu b Ypdpwjhu hwwinywsdubiph

hwdwp U o/B=49n gninuwjht hwinwdh

hwdwp),

2. Gpynt Ynipubiph dhole 6 wduhg thnpp

dhowljwyp,

3. Snipwpwugjnip Ynipuh swihwpwdhup'

<98G4 :

QUANTEC-h nwnwfuwuhpnipeiniup ybpwuw)b)
E 13 YGuwmpnuubph wdjwiubpp, npnup pninpp
AR Ynipubiph dhole dhohuntd 26 wdujw pundp-
onwd tu nwubigh [3]: Uhbinwwehwih nbwpbip stu
ghwugyb] Ynwinyywwhy <609n swihwpwdup
nGwpnud 29p hwdwpdbp swihwpwdhuubipny
(EQD2):

Qfunintinh hjnwdwdph unynpwwu $pwy-
ghnuwgdwdp Ypluwyph dwnwqw)pdwu dwdw-
Uwl nwnhnubypngh nbwptip hwjwnuwpbpyt) tu
1009n-hg pwndp Ynwnijwwnhy swthwpwduh ww-
pwagwjnw [4]: LEjpnunnpuhynipjwt n tplinye-
ubpp hhduwywund wpnwhwjnynd Gu nbdht-
lhuhqughwyh, nwnhnutiypngh wbupny: Mwnhn-
ubypngny wwjdwuwynpywsd pwpnnyeniuutipp
hwunhuwunwd Gu |nipe fuunhp wju wwghbuw-
ubph hwdwp: Uu nhuyp hhduwlywunwd dunid £
gwon (dhusl 10%) Ynudniywwnpy EQD2 100-1109n
nnqw unwgwd wwghbuwnmubph dnw, uwlwju
Yunpny pwpdpwund £ (dhush 25%) 1309p L
pwpdp nhquubiph wwpwgu)ntd:

fonpbkph wwunwufuwup dwnwqujpdwu ulwwn-
dwdp wpunwhwjnynid £ Gpynt hpwp hwonpnnn
Gpunypubpny’ wuldnupwh, npwbu Jun ww-
tnwufuwu U N $hppngh nbupny: (Gnptiph hjnw-
Judph nthnwnhwghwih ST-tinh dwuht Yihtp-
Yuwlwu wndjwiubpp uwhdwuwdwy Gu: Unwy-
Uwjhu 609n (30-809n) unwgwsd' pnph pwng-
ytnny hpywunutippu Ypyuwyh 509n (10-709n)
dwnwaquwjptint  wwpwguwjnd  uhdwywnndwwnhy
nwnhwghnu wulidnuhwn qupqugt| £ 56% nbiw-
ptpnud: Uwlwju wju hbGwnwgnunnigyniund  hp-
Jwunubiph dhoht wwptiihniejniup Yuqudty £ 5
wdhu, husp pwywpwp dwdwuwy sk enpbiph hbun-
dwnwaqguwjpwhu ni thnthnfunyyniuutiph hwdwp [S]:

Upunh innGpwuwnnyejwu quwhwwndp Yplyuw-
yh dwnwqwjedwu uywwndwdp 9 wdhu Jdhow-
Ywjpny thnpdwnplyb) £ wnubinubph ypw thnpab-
nny, npnugnwd upwnh $niulghwt ex vivo hbinw-
gnuyti £ Yphuwyp dwnwgwjpeniihg 6 wdhu wug:
Uhohtu wnjpwuwn nnqut  wwjdwuwywunpbu
punniugt] £ wju nnqwu, npp hwugbgunud £
$nwuyghwih  Ynpunp pniddwd  Ytunwuhubpph
wdbuwphsp 50%-h dnuin (ED50): 6 wduhg phs dh-
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swlwjph wwpwaquwjnid EDS0-p dnuin E d&Yy Ynip-
uh ED50-hu, pwjg qqwih ujwgnud k, Gpp dhow-
Ywjpp 6 wduhg wyb £ |hunud [6]:

Gpplwdubpp nwnhngqu)ntt  opquiutinhg
dtyu Gu: Ulubph, wnubimubph W fungtiph ypw
Ywwnwpywd hbinwagnunieyniuutipp gnyg Gu tnw-
lhu, np Gppywdubph dwnwqwjpwiht Juwunwdp
wpnaptiupynid k, wy ns phE ytipwlwuquynud dw-
dwuwyh pupwgpnw b Gphlwdubph nbghuwnbiu-
wniejniup Ypyuwyh dwnwqujpdwt ujwwndwdp
dwdwuwlyh pupwgpntd sh dadwuntd Gpynt Ynip-

ubiph dhowwypnid [7]:

Uhquuwuwpyh Ypluwyh dwnwquypdw wjw-
pwagwjnd thnpdwpwpwlwl ndjuiutpp unyu-
wbu gnyg sku nyG| wnnGpwuwnnipjwu yapwywug-
unwd, husp hwugbgund £ dhquuwwpyp dwywip
dnwn 50%-h thnppwgdwtu dyubph dnwn [8]:

Nwnhndnnhdhywwnnputiph hwdwlygywsd Yh-
pwnndp AP-h htiv Ypyuwyh Ynyppuph dwdwuwy
Ywpnn £ wybjugub) huswtiu Jwn, wjuwbu £ np
nwnhnwnpuhyniejwt plinypubnh wnweowgnidp:

Unwuduwhwwntlyy nwnpniygjwu b wpdwup
YpYuwyp dwnwqwjpdwu dwdwuwy Ipwyghn-
Uwgdwu nbdhdubiph puwnpnyeniup: Pwqdwehy
nGunpnuwbywnhy ybpndnipniuutip W thnpdwpw-
pwlwu wnyjwiubp gnyg Gu nwihu, np gipppwy-
ghnuwgywsd nbdhdubpu niubu  wnwybinuyeniu
n wnnpuhyniejwu tjwqbigdwt wnnidny:

Swppbip mbnulwjdwu ninnigpubiph Ypluwyh
dwnwquwjpdwu  Ybpwpbnw] Ywu uwhdwlw-

thwy wnyjwiutn:

G nifju-ywpwungwjhtu tbnwywydwdp ninnigp-
ubiph YpYuwyp dwnwqwyendip uwywd yhpwhw-
wniRjntuhg htinn Ywd wnwug yphpwhwwnnypjwu
gnyg £ wnyt| wnwybinyeniu wdnphs phdhwebnw-
whwjh tywwndwdp: Fuwywuwpwp Ypyuwyh w-
nwgwjpdwu fudpnd un (dntynghwn, Swphughun)
U ny (ountinnwnhnutynpng, nphqd) 3-pn U 4-nn
wuinhdwuh wnnpuhyniejwu nbwpbipp tink Gu wyb-
Lh 2wwn [9]: Lnpwagnyu dbpnnutph Yhpwnnidp,
huswhuphtu £ IMRT dJdbGpnnhlwu, huwpwynpni-
pINtU £ wmwihu ninnigph 2powuntd swihwpwduh
dedwgdwu, hbwnbwpwp' wdbh jwy nbnwhu
huynnnigjwu: Pwgh wjn, wju dbpnnh Yhpwn-
dwdp nbhnwnhwghwjh htbn uwywsd dwhwgnt-
RjwU nbiwpbinu wybih phs Gu tintil, pwt unynpw-
Ywu dbennutiph Yhpwndwu wwpwgunu [10, 11]:
Mwnp E Yuwnwpby phpwiuh dwupwlyplhn pln-
pniejniu U nipuigénud: Wu bwwwnwyh hwdwnp
wnghwpnu-tdhuhnt 2tipnwgnnieiniup (PET/CT)
Ywpnn £ hudnpdwnhy |hubi: Snyg £ wnpyby, np

Ynluwyh dwnwquyedwu Yihuphuwywt phpw-
fuwjpu dwywip (Clinical Target Volume - CTV)
>50ud® Ywqubint nbwpnud hwunhuwund k£ 3-pn
U wybh wunphbwuh wnnpuhyniejwu hhduwywu
Ywufuwwnbups gnpdnup: Hwu hwywnwy' wju
hhywunutpp, nw dnwn CTV-u bink| £ <25ud®, 3-pn
wuwnphbwuph Ywd wybh dwup wnnpuhynypjwu
Gpunyputp s6U wpdwuwgpyb) [12]: Ewywu ww-
wnwufuwt unwuwnt b hhjwunnipjwtu Yplyunt-
pIntup hGuinwaégbiint hwdwp ninnigp wuhpw-
dbiown | dwnwqw)pet| =509 swhwpwduny [13]:
Cwuwn htwnwgnunnutp Yphpwnnd tu 609n nb-
hnwnhwghwih - hpwfuwht nquiu Ypluwyh
dwnwquwjpdwlu wnwppbp nintignygubph hhdwu
Yypw [14]: Npn2 funpnp ybip|nwdniejniutbin gnyg
GU wwihu, np wybh pwpép wnwqu)pdwlu nn-
qw uwnwgwd hpjwunubiph dnin pwpbjuyynwd
U wwpbhniejwu U ninngph wnbnwjht huynnnt-
Rwl gnigwuhpubipp [15, 16]: LEpYwynwu syw
Ynuubuunwu Swnwgwjedwu punhwunip nhquwjh
W dpwlyghnuwgdwu wnwpptip nbdhdubph puw-
pnijwu hwpgnid: Uwlwju puinpwé wwghbuwn-
ubph dnun huwpwynp £ YplYuwyh dwnwaquwpbi
ninnigpp Jdphusl Gpypnpn wdpnnowlwu pnidw-
Ywu nnqu (66-709n):

Ukuwmpnuwwtu Wwpnwiht hwdwlwpgh
(YUL) nmwppbp dwgdwu ninnigpubiph Ypyuywyp
dwnwguwjpnwit  punpywd hhjwunubph  dnun
Ywpnn £ pbiptip wpngptupwhg qind wwptifhni-
pjwu U punhwunip wwpbhniejwu gnigwuhy-
ubiph pwpbwydwu: YULL ninnigputipny hhywun-
ubiph punhwunip wwpbhnieiniup b wnwug wpn-
gpiuhwih wwpbihnigjniup pwn wnwppbp £ Ywtu-
qwé ninnigph hjnwjwdwpwuwlywu wnbuwlyhg,
hGunbuwpwp' Gpyne Ynipubph dhole dhowywypp
Ywpnn & |hub| 2wwn wnwpptip: Pwpdp wunpbwuh
swpnpuynipjwu ghndwtiph nbwpnud Ynluwyh
dwnwquwjpdwlu hwpgp dniye £ dund, uwlwju
punpywsd, Ywnunduynt pwpdp gnpdwlygny L
thnpp swthtiph ninnigpny hhjwunubiph hwdwnp
wju Ywpnn E (hubp wpyynibwybun, hwnlwwbu
Grebt Uwuyhund tnb £ gwdp wuwnmhbwuh swnn-
pwynipjwu ninngp, npp YGpwdyb) £ pwpdéph:
BPR Ynipup wbwp E Yplul)' ogunwgnpdting dw-
dwuwywyhg wnbhuupyw 30-359p 5-15 Ipwy-
ghwutipny [17-19]: Upunwhwpywd nwowh Ynu-
ytughnuw| 6wnwqw)enidip pipwwlwnhy nnqu-
utipny huswbu wnwoht wuqwd wfunnpnawd
pwpdp wunmhbwuh swpnpwyniejwu gihndwub-
nh dwdwuwy (54-609n) funphnipn sh inipgnid hp-
Jwunniegjwt ntighnhyh  Ypluwyh dwnwquye-
dwt wwpwguwnud: Ninnigpuuwwt swhwpwd-
uphtu hwugubip vwhdwuwthwyws £ pniddwu
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htwn Juwyws wynunbughw| dJwhwgnt Ywd dwup
nnpuhynipjwu Gpunypubpny, pwuh np hhjwun-
ubiph ybdwdwuunieiniup unwgt| £ wrynijwuwn
AF wnnGpwuwnniejwtu wnwybjwgnyl nnquub-
nny wnwouwjht pniddwt dwdwuwly: Gppbdu
Ywpnn Gu |hub] pwgwnnieniuutp Gquyh hp-
qwunubph dnw, Gpp hhdwunnipjwu Ypyunieynt-
up tint £ wnweohu BP-hg 4 L wyb] wwph wug,
pwjg unyuhuly wju nbwpbpnd wnnpuhyniejwu
ujwqbigdwtu hwdwp funphnipn £ inpynid nnqu-
Jh wwlwubignud b Ynuubpgwnhy dwywih dwnw-
gwjpnLd: FHhnpwuwnndwubipny hhjwunutiph hp-
Jwunnipjwu ntighnhyh nbwpnud, hugp dhghuntd
lhuntd £ wnweuwht pnidnidhg 9 wdhu wug, Yny-
uwyh dwnwqwjendp huwpwynp £ W punpgwsd
hhywunutiph dnin wipngnpbiupwihg qtipd wwptijhni-
Pjwu dbnhwuwl, pun wwppbp Yhuhlwubph
thnpéh, Ywqdnuw £ 4-6 wdhu [20, 21]: Uuwhup
ninnigpuiph wwpwgwynwd, huswyhuphp Gu 2yw-
undwubipp, htdwughnwbphghnndwubpp, Gpynt
Gwnwqwjpwiht  Yniputiph  dholt - dhowlwypp
Yupnn £ 2win wybih Gpluip (hub): <hjwuntbiph
punpnipjwl dwdwuwy wbwp b hwodh wnub
pninp  hwjnuph  Ywufuwwnbuhs W Ywufunpnahs
gnpdnuubipp:

Ghubynpnghwlw ninngpubiph  (wpgwunh
Yahyh, Eunndtinphwy, htigiingh Ywd gnyduyh
pwngltin) Ynyuwyh dwnwqwjpdwu dwdwuwy
huwpwynp £ hwdwygb| hbnwhwp 8PF-U U ppw-
fupptipwwhwu: Pnidndp Ywpnn £ hGnwwunt;
hhjwunnypjwu nbnwihu huynnnipjwu hwuubint
Uwywwwy, huswybu uwl hub] wdnphs dhong

Unjnuwy 1. <Gwnwgnunnigjw punipwaghpp

npn2 wfunwuphubipp (ophuwly, wpntbwhnunt-
pINtl) nuwnwpbgubint hwdwnp: Sommers et al.
(1989) hbwwgnwniejniunid 376  hhjwunhg
86,8%-pn unwgh| b htnwhwp B8R, 7,7%-p' htinw-
hwp 8P U ppwiuppbpwwhw, huy 5,5%-p' dhwju
ppwiuhptpwwhw: Ypluwyh dwnwgwjedwu dh-
ohtu nnqutu Ywaqdb) £ 45-509n: S-wdjw wwpb-
thnieyniup Ywqdb) £ 30% Jhpwhwunnipjuwu W
OF hwdwlygdwu wwpwgwnw, dhwju yhpwhw-
nnRjwl wwpwgwind' 12%, huy dhwju BP-p
nbwpnud* 4% [22]: Mbwp £ ugb), np yphpwhwwnni-
RIWU dwywp 2wwn nbwpbpnud |hund k Epgbiu-
nbpwghwu: Pwpnnieiniuubpp wnyjw) hbnwgn-
wnipjniund Ywaqdb) Gu 4,3% L wpunwhwjngb
GU ghuwnhwnh, dhgniyh unphyunnipwubiph, dw-
lwpunppghwih U unnpht ytipgnyputiph |hudt-
nGdwjh inbupny: Npn2 nbwptipnwd huwpwynp £
Uwl funtnuyubph wnweowgny:

Nuypwyhtu hwiwYwpgh gwywjhu hwdwfunw-
Uhony nintiygynn dGwnwunwqubiph Yphuwyph dw-
nwagwjenip Ywpnn £ oguwlwn |hub|, beb
Uwfuuwlwu pnidndp ywuwnpwéd duny sh dbindb
nuypwguwyp Ywd wnwolwjhu npwywu ywwnwu-
fuwthg htiinn quipqugly £ ntighnhy: Ypulw-
unigjwu dbwnwybpndnyeniup gnyg £ wnyb|, np
nuypwiht  hwdwlwpgh gwynun  dbnmwunwg-
ubph htn Yuwwywd wywihwwphy BF unwgwd
hhwunutph 20%-p hGunwquwjnd uwnwgb Gu
Ypyuwyph BPF Ynipu: Ybpohuu nydb| £ npnawyh
ognin gwyh ujwqgbigdwu wnbupny 58% hhywun-
ubiph dnun [23]:

Utn, wpwlwu/hquiw 17/25
Swphp, dtnhwuw (nhpnyp), mwph 60,5 (22 - 81)

» Eunpnuwywu Wwpnuwiht hwdwlwpg (wnweuwihu) 12

» gifunintinh dtitnwuwnwgq 8

» ghubyninghwywu 6
Minnigph nbnuiljuynid > gnifu-wwnwng 5

» nulpwiht hwdwlwngh dnwuwnwg, 3

» Undpwqgtind 3

» wy| wnbnwlwydwu 5

> il 6
<hqwunnypju thny > IV 30

> snuwuwluwngynn 6
GpYyne Ynipubiph dhole pujwé dwiwtwlwhwwnygwé, dtnhwuw (nppnyp), wdhu 34,5 (1,5-252)
Gnufwpwiht hwdwpdtip swihwpwdh, dinhwuw > tinynt Ynipubipp dpwuhl 99 (56-121)
(wnhpnype), G » wnwig gyfunintinh W nuyptiph denwuwnwgny hhdwunubph 102 (84-121)
Quynnnipynit, inhwuw (nhpnyp), wdhu 9 (1-29,5)
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A single-institution experience on reirradiation
of different tumor sites
Preliminary results of the prospective study

Nerses Karamyan,'? Mikayel Arustamyan,’
Sevana Abnoosi,? Vahe Ter-Minasyan?

“IRA Medical Group” Medical Center,Yerevan, Armenia
2Department of Oncology, Avdalbekyan National Institute of
Health, MoH, RA, Yerevan, Armenia

ABSTRACT

Purpose: The aim of this single-center prospective
study is to investigate the expediency of reirradiation of
patients with different tumor localizations, taking into ac-
count the survival rates of patients, possible complications
and subsequent quality of life.

Materials and methods: For the first time in Armenia,
an analysis of the results of reirradiation is carried out on
the basis of the experience of one clinic. The results of
treatment of 1050 patients who received radiotherapy at
the IRA Medical Group Medical Center from January 2019
to September 2021 were studied. The study included 42

patients who received a second course of radiotherapy,
which accounted for 4% of the total number of patients.
The median age of patients was 60.5 years (range, 22-
81), including 17 men, 25 women. According to patholo-
gies: central nervous system primary tumors — 12 patients,
brain metastasis — 8, gynecology - 6, head and neck tu-
mors — 5, metastatic bone lesions — 3, breast cancer - 3,
other localizations — 5. Stage of the disease: lll - 6 pa-
tients, IV — 30, unclassified - 6.

The average interval between two courses of radio-
therapy was 34.5 months (range, 1.5-252). The median
total equivalent dose from two irradiation courses is 99 Gy
(range, 56-121). Excluding patients who received reirradi-
ation for metastatic relapse, the total equivalent dose was
102 Gy (range, 84-121), and the median follow-up time
after reirradiation was 9 months (range, 4-29.5).

Results: The average life expectancy of patients who
died during the observation period was 6.5 months
(range, 1-23). In 7 out of 42 patients who initially had low
Karnofsky score (60%), survival was up to 3.5 months.
After excluding these patients from further statistical anal-
ysis, the median survival of the remaining patients was
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10 months (range, 4-23). As of December 31, 2021, 21
patients (50%) were alive, with a mean follow-up of 11
months (range, 5-29.5). The number of post-radiation
complications and the quality of life of patients were also
assessed. There were no treatment-related deaths or re-
duced quality of life.

Conclusions: The preliminary results of this prospec-
tive study demonstrate that the use of the latest technol-
ogies in repeat radiotherapy can improve survival and
quality of life of patients. Thanks to new technologies, it is

possible to conduct a second course of radiotherapy even
in curative doses. When planning a repeat therapeutic or
palliative course of radiotherapy, it is necessary to careful-
ly select patients, taking into account a number of factors
related to previous treatment and individual characteris-
tics of the patient. After completion of the study, we plan
to develop recommendations on the criteria for selecting
candidates for reirradiation.

Keywords: tumor, cancer, radiotherapy, reirradiation

OnbiT OT,D,eanOﬁ KJIWHUKHN NO NOBTOPHOMY 06-

nyyeHuiro OﬂyXOﬂeﬁ pasnwmoﬁ NnoKanusauum

Flpe,u,BapMTeanble pe3ynbraTtbl NPOCNEKTUBHOIO
nccnenoBaHuA

Hepcec KapamsaH,'? Mukaen ApyctamaH,' CeBaHa
A6Hycu,? Bare Tep-Munacan?

'Mepunumnnckmii ueHTp «MPA Mepukan lpyn», EpeaH,
ApmeHus

2Kacpeppa oHkonoruu, HaumoHanbHbiii MHcTutyT
3ppaBooxpaHeHna M3 PA um. C. AspanbekaHa, EpeaH,
ApmeHua

ABCTPAKT

Llenb: Llensto paHHOro ofHOLLEHTPOBOro NPOCMEKTUB-
HOro WCCNefoBaHUA ABNAETCA U3yyeHue Lenecoobpas-
HOCTU MOBTOPHOro 06/y4eHNA 6OMbHbBIX C PasNIUYHbIMU
NoKanM3aLuuAMK OMyxoseil C y4eTom Mnokasateneil Bbimu-
BAeMOCTU 6O/bHbIX, BO3MOMHDBIX OCNOKHEHUI 1 nocnepy-
IOLLLEro KayecTBa MU3HU.

Martepuanbi u metoapl: Bnepsbie B ApmeHun nposo-
OMTCA aHanu3 pesynbTaToB pevppagnalLun Ha onbiTe ofi-
Holl KnuHukmn. WccneposaHbl pesynbratbl nedeHna 1050
60MbHbIX, MONyYaBLUMX pafuoTepanuio B MeAULVHCKOM
ueHtpe “UPA Mepmkan pyn” c aneapa 2019 r. no cen-
1A6pb 2021 1. B nccneposarue 6binm BktoueHb! 42 6onb-
HbIX, MOMYYMBLUMUX MOBTOPHbIN Kypc paguotepanuu, 4To
cocTtaBuio 4% ot obLero konuyectsa bonbHbIX. MeanaHa
Bo3pacTta bonbHbix coctaBuna 60.5 net (gmanasoH: 22-
81), 13 Hux 17 MyuuH, 25 meHLIMH, No natonoruam: nep-
BUYHblE OMyXON LEHTPafbHON HepBHOW cuctembl — 12
60MbHbIX, MeTacTaTM4ecKoe MopaeHue rofoBHOro Mos-
ra — 8, ruHekonorua — 6, onyxonu ronoBbl W Len — 5,
MeTacTaTU4ecKoe rnopameHne KocTeil — 3, pak MONOYHOI
menesbl — 3, gpyrue nokanusauum — 5. Cragma 3abone-
BaHuA: Il — 6 6onbHbIX, IV - 30, Heknaccudmumpyemblie
- 6. MeanaHa uHTepBana mMexpay ABYMA Kypcamu pagu-
otepanun coctasun 34,5 mecAua (guanasoH: 1,5-252).
MepmnaHa cymmapHOi1 SKBMBaneHTHoOI [03bl OT ABYX Kyp-

co 0bnyuenna — 99 Ip (mmanasoH: 56-121). Uckniovas
60MbHbIX, NOAYYMBLLIMX peuppaguauuio no noBopy Mera-
CTaTUYeCKOro NMOBTOPHOIO MOPaMeHUA, CyMMapHasA 3KBU-
BaneHTHaA gos3a coctaenana 102 Ip (mnanason: 84-121),
MefuaHa cpoka HabnoaeHna 6onbHbIX Nocne pemppagua-
umm coctaBun 9 mecaues (gnanasoH: 4-29,5).

Pesynbratbl: MeguaHa NpOLOMKMTENBHOCTU HU3HW
CKOHYaBLLMXCA 3a BpemA HabntogeHuA 60MbHbIX CoCTaBU-
na 6,5 mecaues (guanasoH: 1-23). Y 7-u 60nbHbIx U3 42-
X, UMEBLUUX WM3HaYalbHO HW3KMIA MHAeKc KapHodckoro
(60%), BbnkMBaemocTb bbina mo 3,5 mecaues. [llocne
WCKNIOYEHWUA yKa3aHHbIX BONbHbIX U3 JanbHeiillero cra-
TUCTUYECKOrO aHanu3a, MeAuaHa BbIKWBAEMOCTU OCTaB-
wuxcA 6onbHbIx coctasuna 10 mecAues (guanasoH: 4-23).
Mo coctoAHmto Ha 31 pekabpa 2021 r. B xuBbIx 6bin 21
nauveHt (50%), ¢ megmaHOl NpPOLOMKUTENBHOCTU Ha-
6ntopenua 11 mecaues (gunanasoH: 5-29,5). Takme 6bino
OLLEHEHO KONMYECTBO MOCNepaguaLMoHHbIX OCNOMHEHN
1 Ka4yecTBO #M3HU 60bHbIX. CBA3aHHbIX C NPOBELEHHbIM
NEYEHNEM CMEPTHbIX Cy4YaeB W CHUMKEHUA KauyecTBa Xu3-
HU 3aPMKCMPOBAHO He 6blo.

BbiBogbi: [MpeppaputensHble pesynsTatbl JaHHOMO
MPOCNEKTUBHOIO UCCNELOBaHWA LEMOHCTPUPYIOT, 4TO
NPUMeHeHKe HOBeLLKX TEXHONOTMiA NPU NPoBeseHUM No-
BTOPHOIi pafnoTepanumn No3BonAeT Ao6UTLCA yyyLLeHUsA
pe3ynbTaToB BbIMMBAEMOCTH U KayecTBa KU3HW Yy Nofo6-
HbIX 60nbHbIX. bnarogapa HOBbIM TEXHONOMMAM BO3MO-
HO MpoBefEHNE MOBTOPHOIO Kypca paguotepanuy fame
B KypaTuBHbIX fo3ax. [lpu nnaHupoBaHWU MOBTOPHOIO
neyebHOro UMK NanAUaTUBHOIrO Kypca pagvotepaniuu, He-
06X0AMMO NPOBOAMTL TLLATENbHYIO CENekLuto BonbHbIX,
yunTbiBaA Uenblii pag, pakTopoB, CBA3aHHbLIX C MpoBe-
LEHHbIM paHee NIeYeHNEM U UHAMBUAYANbHbIMU XapaKTe-
pucTukammn 6onbHoro. lMocne 3aBepLueHMA nccnefoBaHUA
HaMu nnaHupyetca paspaboTka peKoMeHfaLmii Mo Kpute-
puAM Bblbopa KaHAMAATOB Ha NOBTOPHOE 0bnyyeHue.

Knrouesbie cnosa: onyxone, pak, nyyesas mepanus,
nosmopHoe obnyyeHue
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ABSTRACT

Introduction: ~ Coronavirus  disease 19
(COVID-19) primarily affects the respiratory sys-
tem. Nevertheless, there are many reports of ner-
vous system involvement and various neurological
manifestations affecting the entire neuraxis. The
gold standard for diagnosis is considered to be re-
verse transcriptase polymerase chain reaction (RT-
PCR) for severe acute respiratory syndrome coro-
navirus-2 (SARS-CoV-2). But there is increasing
evidence of typical lung involvement and negative
RT-PCR results for SARS-CoV-2.

Case reports: We report two patients with a
clinical, radiological, and epidemiological history
of SARS-CoV-2, both of whom developed general-
ized myoclonus, while one of them also developed
convulsive epileptic status further on. The patients
(both male, aged 64 and 69 years) were hospitalized
with bilateral polysegmental interstitial pneumonia
on X-ray, suggestive of COVID-19 pneumonia. Both

had negative results for SARS-CoV-2 RT-PCR. They
had generalized myoclonus, with both positive and
negative components. Both patients denied a his-
tory of regular alcohol consumption and had no
major metabolic problems at the time of admission.

Conclusion: It is well known that COVID-19 in-
fection can affect virtually the entire neuraxis and
manifest with various neurological syndromes.
These cases, firstly reported in our hospital, sug-
gest that the occurrence of myoclonus during the
COVID-19 pandemic might not be a rarity. Further
studies are required concerning the mechanisms
and sites of the central nervous system injury caus-
ing myocloni and find an optimal treatment reg-
imen. Also, it is still a matter of debate, whether
there is a relationship between typical chest com-
puted tomography findings and negative nasopha-
ryngeal swab results.

Keywords: COVID-19, neurological complica-
tions, generalized myoclonus, PCR-negative.

INTRODUCTION

The respiratory system is the principal target of
coronavirus disease 19 (COVID-19), which is diag-
nosed mainly by reverse transcriptase polymerase
chain reaction (RT-PCR) for severe acute respira-
tory syndrome coronavirus-2 (SARS-CoV-2) [1,2].
However, there is increasing evidence of typical
lung involvement and negative RT-PCR results for
SARS-CoV-2 [3].

COVID-19 infection is also associated with a wide
spectrum of neurological syndromes affecting the
entire neuraxis. Early recognition and management
of COVID-19-related neurological disorders is chal-
lenging. Myoclonus has been reported to occur in
other viral infections as well [4], but data on asso-
ciation with SARS-CoV-2 remain scarce. Some case
reports and case series have started to emerge
on this topic [5,6]. They speculate on the possible
causes and levels of myoclonus generation.

*Correspondent Author: Titogradyan 14, 0087 Yerevan, Armenia, Phone: +37491 38 92 82. E-mail: vardanyanlv@gmail.com
DOI:10.54235/27382737-2022.v2.1-58. Published online: 5 September 2022
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Our aim was to report two cases of generalized
myoclonus in patients with bilateral polysegmen-
tal interstitial pneumonia due to RT-PCR-negative
COVID-19.

The data were obtained from medical records of
the National Center of Infectious Diseases (NCID),
Yerevan, Armenia. This report was approved by the
Institutional Review Board of the “Nork” Infectious
Diseases Clinical Hospital, Yerevan, Armenia. Re-
cords were anonymized to protect patients’ person-
al information.

CASE REPORTS

Patient 1. A 64-year-old man was admitted to
the emergency department (ED) of NCID because
of 20-day history of fever. One week after fever
onset, he developed bilateral irregular jerky move-
ments. Neurological status showed no meningeal
and focal signs. But there was generalized spon-
taneous and stimulus-sensitive myoclonus present,
with both positive and negative components in up-
per and lower extremities bilaterally, also involving
facial and pharyngeal regions. The patient denied
any chronic illnesses or alcohol abuse. The patient
was diagnosed with COVID-19 pneumonia based
on the clinical and radiological picture. The chest
X-ray revealed bilateral interstitial polysegmental
pneumonia, with an affected lung surface of 50%.
His nasopharyngeal swab for SARS-CoV-2 RNA was
negative. Routine blood tests included a complete
blood count, coagulation profile, and serum bio-
chemical tests (including renal and liver function,
glucose, and electrolytes). Briefly, the plasma sam-
ples of the patient were analyzed with a chemilumi-
nescent immunoassay (CLIA) based on the ACCENT
200 Clinical Biochemistry Analyser: deviations
from normal values are shown in Table 1.

Table 1. Abnormal laboratory test results: Patient 1

Parameters Results  Normal Range  Unit
Red blood cells 6.21 1 3.9-5.6 10'%/L
White blood cells 19.58 ©~  4.0-10.0
Neutrophils 16.82 1 1.6-7.0
10%/L
Lymphocytes 1.37 1.0-3.0
Platelet count 784 1 150-400
Fibrinogen 556.0 © 200.0-400.0 mg/dL
Ferritin 463.5 1 13.0-350.0 ng/mL
Glucose 8.0 4.0-6.1
. mmol/L
Sodium 130 ¢ 136-145
Alanine aminotransferase 70 1 0-41 U/L
Bilirubin total 28.4 1 8.55-20.5
i pmol/L
Bilirubin direct 4.7 0-5.1

The preliminary diagnosis was of COVID-19-re-
lated generalized myoclonus. Brain magnetic res-
onance imaging (MRI) and electroencephalogra-
phy (EEG) were planned. Levetiracetam was pre-
scribed as a symptomatic treatment, as it is used
as a first-line treatment for myoclonus [7]. How-
ever, the patient refused hospital treatment and
further investigations and was discharged home
the next day.

Patient 2. A 69-year-old male patient was ad-
mitted to the ED with a 15-day history of fever, mal-
aise, and fatigue. He was treated with moxifloxacin,
ceftriaxone, but fever persisted, so he was admitted
to the NCID. Three days before admission, jerky
movements appeared in both upper and lower ex-
tremities. He had a medical history of type 2 diabe-
tes mellitus, arterial hypertension, and thyroidec-
tomy. He was taking antihypertensives, metformin
1000 mg/day, and L-thyroxine 150 pg/day. He was
diagnosed with COVID-19 pneumonia based on a
chest X-ray that revealed bilateral interstitial poly-
segmental pneumonia with 90% lung surface in-
volvement. The epidemiological history suggested
contact with a SARS-CoV-2-positive patient. His
nasopharyngeal swab for SARS-CoV-2 RNA was,
however, negative. Complete blood count was nor-
mal. Some other laboratory test results are shown
in Table 2.

The neurological examination revealed no men-
ingeal and focal signs. However, irregular bilateral
myoclonic jerks, predominantly in the upper ex-
tremities were present. A preliminary diagnosis of
generalized myoclonus was made. Brain MRI and
EEG were planned together with a check of thy-
roid-stimulating hormone (TSH) and free thyroxine
(T4-free) levels. Levetiracetam was prescribed as a
symptomatic treatment, but hours later the patient
developed repetitive generalized tonic-clonic sei-
zures (GTCS) and was transferred to the Intensive
Care Unit (ICU). In the ICU, despite the initiated
treatment with anticonvulsive medications (carba-
mazepine and diazepam), GTCSs persisted (convul-
sive status epilepticus), and it was decided to trans-
fer him to a multidisciplinary hospital to continue
treatment.

Table 2. Laboratory tests: Patient 2

Parameters Results Normal Range Unit
Creatinine m 53-115 pmol/L
Sodium 130 ¢ 136-145

mmol/L
Glucose 721 4.0-6.1
International normalized ratio 2.41 ©  0.85-1.2 -
C-reactive protein 2391 <10 mg/L
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DISCUSSION

There is emerging evidence of various neuro-
logical associations and complications in COVID-19
patients. There are many theories about potential
neurotropic mechanisms of SARS-CoV-2. There
are two main possible routes for virus entry to the
central nervous system (CNS): hematogenous and
neuronal retrograde transmission [8]. So myoc-
lonus can be secondary to brain damage, taking
into account the possible ability of SARS-CoV-2 for
transneuronal spread via the olfactory bulb [9].
Also it is thought that myoclonus in COVID-19 may
be an immune-mediated disorder [5].

The main limitation of each of these two cases is
that SARS-CoV-2 PCR-assay was negative. Howev-
er, we have done the test only once, they came to
our side 15-20 days after fever onset, and they were
discharged soon (one by will, and second - because
of gradual worsening of his condition). The diag-
nostic accuracy of many of the available RT-PCR
tests for detecting SARS-CoV-2 may be lower, than
optimal. False-negative PCR result is also a possi-
bility [10,11].

We would like to mention that no other potential
causes for the myoclonus were identified in these
patients. Both patients denied a history of regular
alcohol consumption and had no major metabolic
problems at the time of admission. We also have
not done brain MRI, EEG, or electromyography.
The reason for this was that the NCID is not multi-
disciplinary and does not possess the specified di-

agnostic equipment. It is also impossible to ignore
the circumstances in hospitals during the peak of
the pandemic and the war (Armenian-Azerbaijani
war, from 27 September 2020 till 10 November
2020) at the same time.

CONCLUSION

It is well known that COVID-19 infection can
affect virtually the entire neuraxis and manifest
with various neurological syndromes. The present-
ed cases, firstly reported in our hospital, suggest
that the occurrence of myoclonus with possible
COVID-19 might not be uncommon. Further re-
search is essential to determine the underlying
mechanisms of neurological syndromes in patients
with SARS-CoV-2 infection to guide the treatment.

In addition, whether there is an association be-
tween typical chest CT findings and negative naso-
pharyngeal smears is still a matter of debate.
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YLubpwihqugywsd dhnynunu Gpyynndwp
huwnbtpunhghw pnpwpnppny Gpyne COVID-19
MCN-puwgwuwlwu hhjwunubkph dnwn

Lnwput Ywpnwiywu'?, Uwdunu luwswinpju?

'hudtlyghnu hhywunnieniuutiph wqgqwjhu Ysuwnpnu
(P<UY4-Unpp), Eplwt, <wjwunwu

Ljwpnwpwunypjwu U ubpnyhpwpnidniejwt wdphnu,
<L UL Uywn. U.hu. Ugnwipbljwup wujwt wnnnowww-
hnipjwu wgquwihtu huunhwnun, Gplwt, <wjwunwu

uueneushr

Lbpwéneyniu. Lnp Ynpnuwydhpnuwiht Jwpwyp
(COVID-19) hpduwlwund wfunwhwpnid k ouswnw-
Ywu hwdwlwpgp: Pwyg Ywu pwywlwupht 2w nb-
ntynipniuubp ywpnwihu hwdwlwnpgh ubpgpwyydu-
onpjwu b nmwppbp Ujwpnwpwuwywu npuunpnidubph
dwupt: dwpwyh wpunnpnadwu nuyt unwunwpw
hwdwpynud | hGnwnwpéd wnpwuuyphyunwquiht wn-
(hdbpwquwiht onpwjwlwu nbwlyghwu (LS-MCMN) unip
unp Ynpnuwyhpniuwht Juwpwyh hwdwp (SARS-CoV-2):
Pwjg Ywu Yninwlyynn nyjujubip pnpbph punpny wfu-
wmwhwpdwu b £S-MGMN pwgwuwlwu wpryntuputipp
dwuhtu SARS-CoV-2-h nbwpnd:

Yewpbph twpwgpnip)niu. LHwpwgpynwd  Gpyne
Yhupywywu nbwp (Gpynt nwdwpn' 64 U 69 wnwnpb-
Ywu), Gpp puwn Yhuhlwywu, Swnwqwjpwpwlwywu
L hwiwbwpwwpwuwywu ndjuiubph wnyw E Gnb|
COVID-19, nph $nupu qupqugt] t gbubpwihqugywé
dpnynunwu, pun npnud dsyh dnin hbnwgunad® uwb
gugnuwjhu kwhiwyuhy unwwnnw: <pjwunubph ndjwyi-
ubipp Yybpgyk| Gu hudtyghnu hpywunnieniuubph wg-
qwjhtu YGunpnuh pdolwlwt thwumwpenpetinhg: Uu
nuntfuwuppnigyniup hwuwmwwngb) £ «Lnpp» hudby-

ghn Yhthbwlw hhywunwungh Ubnpht bnuw-
dwtu funphpnh Ynndhg: Mwghbunh unyuwywuwg-
dwt ndjuiubpp wwounwwubiint hwdwnp gpwnnidub-
np wuwuntuwgyby Gu: Gpynt hhdwunu b hnuwhunw-
(wgyti| Gu nbuingbuwpwunpbu hwunwwnywsd Gpyynn-
dwuh pwqdwubiqutiiinwhu hunbpunhghwy pnpwpn-
npny (COVID-19-hu punpny) L gbubpwihqugyws dhn-
Yinunwiny: Gpynuu k| SARS-CoV-2 RT-PCR-h pwgwuw-
Ywu wpryntupubip Gu niubigh): Stutipwihqugywd dhn-
Yinunwup binty £ huswbiu npuwt, wjuwbu k| pugwuw-
Ywu pwnwnphsutipny: Gpynwu k| hbppt| Gu wiynhnih
Ywunuwynp ogunwgnpsdwt wuwdubkgp W hnuwyhww-
[wgdwu wwhh npnipjwdp Unypwhnfuwuwlwiht (nipg
fuunhputip s6u nwtigh:

Gqpulwgnieyniu. Lwjinup £, np COVID-19 Jwpwyp
Ywpnn £ wanbi yywpnwhts hwdwluwngh gpbieti pninp
hwwndwdubph ypw L npulinpyt] mwpwwnbuwly ujwn-
nwpwiwlywu hwdwfunmwuphpubpny:  LEpYwjwgywsd
nbwptipp, npnup wnwehtu wuqwd Gu hwnnpnyb| dtp
hhywunwunghg, hnnid Gu, np dhnyinuntuh wnweow-
gnwip COVID-19 hwdwéwpwyh dwdwuwy phplu hwg-
qunbiwy Gplnye sk: Lpwgnighs nunwduwuhpnig)niutibn
GU ywhwugynid Yuwnmpnuwlywu tjwpnwiht hwdwywn-
gh uwudwu dbfuwuhquutipp W dhnynuntup wnweowg-
dwu hwdwp ywwnwufuwtwwnnt hwndwdubpp hwjnuw-
pbpbnt, huswbu twl' pniddwt owwnpdw) ufubdw Jow-
YGnt hwdwp: Lwb nbnlu putwplydwu wnwplw £
wprynp Yuwy Yw Yndpwywunwyh hwdwlwngswihu
oGpwnwagpnipjwu punpn? ogwfuutiph L php-pdywuw-
Jhu pGuwnh pwgwuwywu wpryntupubiph dhol:

<hduwpwnbp. COVID-19, wpnwpwiwlwb pwn-
nnieinibitlin, qttbpwihqugyws vhnlintiniu, MClr-pw-
quiuwljwb:

leHepanusoBaHHbIi MUOKNOHYC
y ABYX NaLMEHTOB C ABYCTOPOHHEe#
MHTEepPCTULMaNbHOI NHEBMOHMNEH K
oTpuuartenbHbiMu pesynbratamu [P Tecta Ha
COVID-19

Nycune BappaHosHa BappaHan'2,
CamcoH [abpuenoBuy XavatpaH?

'HauuoHanbHbIii LeHTp MHEKUMOHHbIX 6onesHelt (HLIN3-
Hopk), EpesaH, Apmerus

2Kadbeppa HeBponorum u Heiipoxupyprum, HauuoHanbHblii
MHCTWUTYT 3[paBooxpaHeHus um. akag. C.X. ABpanbekaHa,
MwuHucTepcTBo 3apaBooxpaHeHus, EpesaH, ApmeHua

ABCTPAKT

BeepeHnune: KopoHasupycHasa 6onesnb 19 (COVID-19)
B MEPBYIO O4YepeLb MOPaMaEeT [AbIXaTeNbHYD CUCTEMY.
OpHako uMeeTcA OOBONBbHO MHOrO coobLeHunii 0 nopa-
MEHUN HEPBHOM CUCTEMbI 1 Pa3fIMYHbIX HEBPOIOMUYECKMX

NPOABNEHUAX, MOPAKAIOLLMX HEPBHYHO OCb MPaKTUYECKM
Ha BCeM MpOTAMeHUU. 3010TbIM CTaHAAPTOM LMArHOCTU-
KW cuyMTaeTcs nonumMepasHas LienHaa peakumsa c obpartHoit
TpaHckpunuueid (OT-TMLP) Taxenoro octporo pecnupa-
TOpHOro cuHapoma KopoHasupyc-2 (SARS-CoV-2). Ho
nosenaetcA Bce bonbLUe JaHHbIX O TUMMYHOM MOpPaMEHNUM
nerkux n otpuuarensHbix pesynbratax OT-TLIP Ha SARS-
CoV-2.

Onucanune cnyyaeB: Mbl coobluaem o AByx nauueH-
Tax C XapaKTEPHbIMU KIIMHUYECKUMM, PafUONOrMYECKUMU
¥ anuaemuonormyeckumm gavHoimu SARS-CoV-2, y Koto-
PbIX pa3BUCA reHepann3oBaHHbIi MUOKIOHYC, a y OfHO-
O U3 HUX NO3Ke pa3BuICA TaKKe CYOPOXHbII anunenTu-
yeckuii ctatyc. [laHHble nauueHTos Obinn nonyyeHbl U3
MeSULMHCKUX KapT HauuoHanbHOro ueHTpa WHGeKLu-
OHHbIX bonesHeil, EpesaH, Apmenua. [laHHoe uccnepo-
BaHue 6bino opobpeHo BHyTpeHHum HabnropatenoHbiM
CoBeToM  MHPEKUMOHHOW  KnuMHUYeckolt  BonbHMLbI
«Hopk». 3anucy 6bin aHOHUMHbIMK, 4TOBbI 3aLLUTUTD
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UAEHTUULMPYIOLLYIO MHGOpMauMo o nauueHTe. [lBa
nauueHTa (ob6a mMyxuuHbl, 64 1 69 net) 6binn rocnutanu-
31pOBaHbI C [BYCTOPOHHEN NonncermeHTapHo MHTEPCTU-
LManbHoli MHEBMOHMWel Ha peHTreHorpaMme, C Mofo3pe-
Huem Ha COVID-19, u reHepanv3oBaHHbIM MUOKIOHYCOM.
Y oboux 6binn otpuuatenbHble pesynbtatel OT-TILUP Ha
SARS-CoV-2. TeHepann3oBaHHbIi MUOKIOHYC 6bIn € no-
NOMKUTENbHBIM W OTpULATeNbHbIM KomrnoHeHTamu. Oba
nauMeHTa OTPULLAIN HalMyne B aHaMHe3e pPeryiaspHoro
ynoTpebneHna ankorona u He UMenu cepbesHblX MeTabo-
NIMYECKMX NMPOBEM Ha MOMEHT MOCTYM/IEHUA.
3akntoyeHne: XopoLllo M3BECTHO, YTO WHQEKLUMA
COVID-19 moset nopasaTb NpakTUYeCKN BCH HEPBHbIIO
OCb W MpPOABNATBCA Pa3fUYHbIMU HEBPONOrNYECKUMM
cuHppomamn. [penctaBneHHble KIMHUYECKWE Cryyau,

BMEPBbIE 3aperncTpupoBaHHble B Halleli 6onbHULEe, No-
3BONAOT NPEANONOKNTb, YTO BO3HUKHOBEHWE MUOKIOHWY
Bo BpemAa naHgemun COVID-19 BepoATHO He pepKoCTb.
Heobxoavmbl panbHeiiluve nccnefoBaHuA MexaHU3MOB W
MECT MOpaKeHWA LEeHTpanbHON HEpPBHOW CUCTEMbI, Bbl-
3bIBaOLLMX MWUOKIOHUM, U MOUCK OMTUMAabHOW CXembl
nevenusa. Kpome Toro, 4o cux mop ocTaetcaA MpegMeTom
AVICKYCCUiA BOMPOC O TOM, CYLLLECTBYET NI CBA3b MEMAY
TUMUYHBIMU pe3ynbTaTaMy KOMMbIOTEPHO ToMorpadnu
OpraHoB rpyfHoOli KNETKU U OTpULAaTENbHBIMU pe3ybTaTta-
MW MasKoB U3 HocornoTku Ha SARS-CoV-2.

Knroyesble cnosa: COVID-19, Hesponozuveckue oc-
JIOMHEHUSA, 2eHepanu308aHHbIl muoknoHyc, [1LP-ompu-
yamenbHblil.
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Xupypruyeckoe neyeHume
renaToLesNIloNSAPHOro paka y nayueHTa
C peAKoW aHOManuen pasBuUTUs
BOPOTHOM BEeHbI

Xavatyp B. bapanan,” Anxena A. ToHoaH

MepuuuHckuii uenTp «M3mupnan», EpesaH, ApmeHus

Kadbepnpa xmpyprum 1 COBpeMEHHbIX XUPYpPruyeckux TexHonorunii, HaunoHanbHbliA MHCTUTYT
3ppaBooxpaHeHua um. akag. C.X. AspanbeksaHa, EpeBaH, ApmeHua

ABCTPAKT

[enatouenntonAapHblii pak — Haubonee wvacto
BcTpevatowtaaca (okono 90% cnydvaes) 3nokaue-
CTBEHHasA OMNyxoNib MeYeHu, UCXOAALLaA W3 rena-
TOUMTOB. XapaKTepusyeTCcA arpeccuMBHbIM Teye-
HUEM, BbICOKMM YPOBHEM OCNOMHEHWUI W neTanb-
HbIX McxonoB. [1porHo3 KpaiiHe HebnaronpuATeH:
5-neTHAA BbixuBaemocTb He npesbiwaer 30%.
B crtatbe onucaH KnuMHWYeckuit cnyyaii neveHus

renaToLentoNAPHOro paka y MyMuuHbl 64 net c
pefKoil aHOManueil pa3BUTUA BOPOTHOW BEHDI.
BbinonHeHa npaBOCTOpPOHHAA remurenaTtakTomusa,
XONELMCTIKTOMUA, MNOCKOCTHAA pe3eKuua Kyno-
na pmadparmbl U MNIOCKOCTHaA pe3eKLua nNpaBoro
HajnoYeyHuKa.

KnroyeBble cnosa: zenamouyenntonapHbil pak,
B0OPOMHAA B€HA, AHOMAAUA pa3BuUMus, 2emuze-
namakmomus

BBEJEHUE

[NepBUYHbBIN pak NeYyeHn — 3TO 310Ka4eCTBEHHbI
npouecc, 6epyLLmnii cBoe Hayano HenocpeacTBeHHO
U3 KNETOK MeyveHn u xenyHbix nyTeit. Mo cratnctu-
Ke MO CPaBHEHUIO C MeTacTaTUYeCKUMU MOopameHu-
AMW MeYeHn NepBUYHbIA pak 3TOro opraHa BCTpe-
vaetcAa B 30 pa3 pewe. [latonorva npumepHo B 3
pasa yalle nopamaeT My}UnH, YEM MEHLLMH, UMeeT
o6LLEeMNpOoBYyIO TEHAEHLUMIO K POCTY 3a nocnefHue
10 ner. lenatouenntonapHbliii pak (FLP) - Hanbonee
yacTo BCTpevatoLaaca natonorua (okono 90% cny-
YaeB) CpefM 3/10Ka4eCTBEHHDbIX OMyxonei neyveHu,
ncxopAwmMx m3 renatountos [1]. Pexe BcTpevaet-
CA XONaHTMOLENNIONAPHBINA paK — 3noKavyecTBeHHas
OnNyXofb, UCXOAALLLAA U3 IMUTENNA BHYTPUNEYEHOY-
HbIX }eNYHbIX NPOTOKOB, CMeLLaHHbIe renaToxonaH-
rMokapuuHombl, oubponamennapHas KapLuHoma.

I'LUP - 6-i1 no pacnpocTpaHeHHOCTH paK B Mupe,
c bonee yem 840 Tbic. HOBbIX cnyyaeB 3abonesa-

HUA EXerogHo, 3aHMMaeT 4-e MeCTo No CMEPTHOCTU
OT OHKONOrmyeckux 3aboneBaHuii BO BCEM Mupe
(6onee 780 Tbic. cmepTeit exerogHo) [1-3]. Mpea-
rnonaraemblii MPOrHO3 Ha BbIXMBAEMOCTb NMPU pake
MEeYeHN 3aBUCUT OT 3anyLLEHHOCTH OHKONOMMYECKO-
ro mpouecca M BO3PacTHbIXx OCOBEHHOCTEW nauu-
eHTa. pn nepBoii 1 BTOpOIA CTaguu B pesynbraTe
XVMPYPruYeckoro BMeLLIATENbCTBA M YCMELLIHOrO yaa-
NEHUA OMNyXonu S5-NETHAA BbIKMBAEMOCTb COCTaB-
naet 80%. Ha nocnepgHux stanax natonoruv npo-
rHO3, Kak NpaBuno, HebnaronpuATHbIi. Hanpumep,
npu 3-i1 ctagun fo pybewa B S neT foMMUBaET Ao
30 % naumenToB. Ha 4-i1 ctagum 3ta undpa ewé
cKkpomHee — meHee 20% nuu, yaaétca JOMUTL [0
3 ner. MMpu oTCYTCTBUM TepaneBTUHECKON MOMOLLY
pak neyeHn pasBuBaeTcA arpeccuBHo. CmepTb Ye-
NoBeKa HacTynaet cnycta 6 n MeHee MecALEB nocne
noctaHoOBKM auarHosa [5].

C pa3BuTHEM renaToxMpypruv, Ha CErofHALLHWI
AeHb, OTpaboTaHa METOLONOMUA NPOBEAEHUA NpaK-
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Ta6nuua 1. BapuaHTtbl fieneHna BOPOTHOI BeHbl NeYeHn

BapiuaHT BeTRneHMA CTRON Cheng et al., Gallego et al Nakamura et al., Lee et al., lansH,
BopoTHOl BeHb! (BB) 1996 [6], 2002 [7] ? 2002 [8], 2003 [9], 2010 [10],
P n=210 n =120 n=213 n =140

Knaccnueckuii Tun ctpoerna BB 69.52 80-85 95 911 914
(6udpypkaums), % ’ ’ ’ ’

Tpudpyprauua cteona BB, % 19,0 7,8-10,8 25 42 5
Budpypkauma ocHoBHoro cTBOna
1 OTOENbHOE OTXOMAEHNE 4,29 47-5,8 25 37 1,4
3afiHeHVxHeli BeTBY, %
Budbyprauma ocHosHOro
CTBONA W OTXOMJEHME NpaBoii 71 2943 17 05 21
nepeaHeBepxHeli BETBM OT NeBoii ’ o ’ ’ ’
LoneBoiA, %
PazpenbHoe oTxomaeHve BeTBel
V n VIl cermeHTOB (OTCYTCTBYET _ 0.8 B _
obLuii cTBON NepenHeil BeTM ’
npaeoii BB), %

TNYECKU 6eCKpOBHbIX orlepau,mﬁ faxe npun 3Ha- KOMIMJIEKCHOroO ynbTpa3ByKOBOIro UCCNenoBaHUA

YUTENbHbIX MOPAMEHUAX, YYUTbIBAA TEXHUYECKME
CNOMHOCTU  BbINOAHEHNA OOLUMPHbBIX pe3eKLuid,
0COOEHHO Npu BpacTaHUM OMyXOnn B COCYAUCTbIE
CTPYKTYpbl BOPOT MEYEHU, B HUMHIOKO MONYO BEHY
W B NneyeHouHble BeHbl. [TpUHUMNManbHbIM cunTa-
eTcA npeponepauyvoHHoe Kn3yyeHne ocobeHHocCTel
X0Aa U pa3BeTBNeHUIl apTepuanbHbIX U BEHO3HbIX
CTPYKTYp.

CyLecTBytOT pa3nunyHble kKnaccudpukaummn sapu-
aHTOB JeneHna BopoTHoIi BeHbl. Y. Cheng u coasT.
[6] npeanoxunu KnaccudmkaLmio, OCHOBaHHYH Ha
oLeHKe BapuaHToB hOPMUPOBaHWA MpaBoOil BETBY
BOPOTHOI1 BeHbl, aHanU3upya BapuaHTbl AeneHuA
npw aHruorpacpum y 210 yenosek. C. Gallego u co-
aBT. [7], S. Lee u coast. [9] n T.H. Tanan [10] Ha
OCHOBaHWM aHanu3a faHHbIX, NOAYYEHHbIX B Xofe
nccnepoBaHuid, noateepamnn aarHble Y. Cheng u
coapT. [6]. T. Nakamura n coast. [8] y 120 pog-
CTBEHHbIX JOHOPOB Ha OCHOBaHUM aHanM3a JaHHbIX

Tun A Twn B

Tun C

(Y3W) n mynbTMCnMpanbHO KOMMbIOTEPHOI TOMO-
rpacoumn (MCKT) c koHTpacTupoBaHuem Ha joone-
paLvoHHOM 3Tane Npu PoACTBEHHOI TpaHcnnaHTa-
LN NpaBoil 40NN NEYEHN BbIABUAN €LLe OAUH TUN
CTPOEHWsA, Npy KOTOpoM HabntopaeTca pasfenbHoe
oTxoMaeHue cermeHTapHbix Beteeit k V u VIII cer-
meHTam (Puc. 1).

YacTtota BapuaHTOB AeneHuA CTBONa BOPOTHOI
BeHbI NpepacTaBneHa B Tabnuue 1.

KIMHWYECKOE HABNIIOAEHUE

B nekabpe 2021 ropa B MeOULMHCKWIA LEHTP
“Usmnpnan” noctynun myxynHa 64 net c xanoba-
MW Ha Tynble 60NM U YyBCTBO TAMECTU B MPaBOM
noapebepbe, TOLIHOTY, MOTEPIO MacCbl Tena U He-
06bACHNMOE yXy[LLUEHNE COCTOAHMA CO CnaboCTbio.
Cuutan ceba bonbHbIM Ha npoTtaxeHun 1,5 meca-
LeB, Korja nocne nepeHeceHHol ocTpoii pecnupa-

Tun D Tun E

F

A A y
R N A L L L Ps
(A1 P
P P Ps :
P

Puc. 1. AHaTtommnyeckne BapuaHTbl geneHna BopoTHoii BeHbl (BB) no T. Nakamura u coasrt.[8].

Tun A - budpypkauua BB; tun B - tpucpypkauma BB (otcytcTByeT 0biumii ctBon npasoit BB); tun C - paspgenbHoe
3KCTpanapeHxMMaTo3Hoe OTXOMAEHNE 3aHeli u nepefHeii BeTeel npasoii BB; Tvn D — pasgenbHoe oTxoxaeHue
3afiHell 1 nepepHei Beteell BB, nepeaHas BeTBb 0TXOQUT MHTpanapeHxMmaTo3Ho; Tun E — pasgenbHoe
otxoxpeHue Beteit V n VIII cermeHToB (OTCyTCTBYET 06LLMIA CTBON NepefHeil BeTBu npasoii BB).
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TOPHOIA BUPYCHOWN MHpeKkLm nodvyscTBOBan bonu B
obnactu xusoTta. Y3 opraHos 6ptoLLHoii nonoctu
BbIABMUNO 0ObeMHOe obpa3oBaHMe MeYeHu n crne-
HOMeranuo.

Mo paHHbIM KT opraHoB 6ptoLLHOIT monocTn —
obbemHoe obpasoBaHMe B MpaBoil [one MeyveHw,
MPU3HaKM  BHYTPUMEYEHOYHOrOo  Macc-3cpdpekTa
(dpnbponamennapHaa renatouenntonApHaa Kapuu-
HOMa nog Borpocom), 6e3 metacTtaTMyeckux no-
paxeHuii U npusHakoB numdapeHonatun. 3a cyet
coaBneHva ornyxonesbiM obpasoBaHueM onpefe-
NANOCb BbICOKOe cToAHWe guacpparmbl (Puc. 2). B
BEHO3HOI (hba3e Obina BblABNEHa aHaTOMWYecKas
0cobeHHOCTb B BOPOTHOIA CUCTEMe: BOPOTHaA BeHa
pasgenunacb Ha natepanbHyto BETBb, KOTOpas Kpo-
BocHabxaeT 6 1 7 cermeHTbl, Aanee CTBON NPOAON-
Manca n JEenunca Ha napamefvaHHyro, KpoBocHab-
HatoLLyto 5 1 8 cermeHTbl, U NEBYHO BETBU BOPOT-
Hoii BeHbl (Puc. 3; Tun C Ha Puc. 1).

BcnepctBue yxypolleHua cocTosHMA cnycta me-
CAL, nauueHT obpaTunca B MEOULMHCKWI LEHTP
“Uamnpnan”, 6bin rocnMTanM3nMpoBaH C Lenbio Npo-
BeLEeHWUA MNaHOBOro OrnepaTMBHOrO BMELLIATENbCTBA
B BUfe NpaBOCTOPOHHel remurenaraktomum (MIM3).

Ha momeHT mocTynneHua no jaHHbIM nabopa-
TopHbIx uccneposanuii: HBsAg 8144 COl (npu
nonomutenbHom pesynbtate, HaduHaa ¢ 1 COl),
anbga-cpetonpotenH (API) >10.000 ME/mn (npw
HopMme < 5,8) u BbicokoMm nokasatene C-peakTuBs-
Horo 6enka (16,89 npu Hopme <5).

Ha ocHoBaHuu umetonxca AaHHbIX Obin Mo-
CTaBNIEH AMarHo3: XxpoHuyeckuii renatut B, obbem-
Hoe obpa3oBaHue NpaBoii JONM NEYEHU.

B cBA3n c HeobxopumocTbio npoBefeHusA 06-
LUMPHOIN pe3eKLuMM MEYEHN U HaNUYMEM XPOHUYe-
cKoro renatuta B, BamHbIM ABNAETCA OLEHKa Co-
CTOAHUA OCTaBLUECA MapeHXMMbl NeBoil Aonn ne-
yeHu. C 3Toil uenbto ObINO NPOBEAEHO FUCTONOMU-
Yeckoe uccnefoBaHe HEU3MEHEHHOV MapeHXUMbI.
3akntoyeHue: xpoHudeckuii renatut, METAVIR A2
(ymepeHHas akTMBHOCTb), F1 (mopTanbHbIii n nepu-
noptanbHblii pubpos).

Bbbina nposegena MM B nnaHoBom nopsagke. B
nepByro o4epeAb NO NPUHATON MeTozoNornn bbinu
obpaboTtaHbl BOPOTHblE CTPYKTYpbl: MepeceyeHa w
NMrupoBaHa npasasA BETBb COOCTBEHHOI NeyveHou-
HOWi apTepum, npoBeaeHa Mobunusauma xonepoxa ¢
nocneaytoLLeii XoneuncTaKToMmeid, nocne Yero Bu-
3yanusuposanacb BopoTHas BeHa (Puc. 4).

C yyetom aHaTOMMYeckux ocobeHHoCTeN, Obin
nepeceyeH npa.blil NEYEHOYHbIW NPOTOK, Y4TO NO-
3BO/IMIO CMECTUTb XONELOX MeAnanbHO, NoCne Yero
MOMHO ObINO BM3yannM3mMpoBaTb BCE BETBU BOPOT-
HoWi BeHbl (Puc. 5).

Puc. 2. BeHosHasa casa KT naumeHTa, kopoHapHas
npoekuua. Bbicokoe cTosHue anadparmbl 3a cyeT
LaBieHUA onyxoneBbiM 0bpa3oBaHueM.

Puc. 3. BeHo3Hana cpasza KT nauueHTa, akcmanbHas
npoekuusa. BepxHeii ctpenkoii o6o3HaveHa nesas BETBb
BOPOTHOI BeHbl. HuxHell obo3HayeHa natepanbHas
(3amHeHM™HAA) BETBb, OTXOAALLAA OTAENBHO A0
6udpypkauum ocHosHoro cTBona. Busyanusupyetca
TaKXe crieHoMeranvs.
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Puc. 4. NuTtpaonepaunorHo. CTBON BOPOTHOIA BeHbl,
KynbTA NepeceyeHHOI NpaBoil BETBM COBCTBEHHOI
NeyYeHOYHOI apTepum, NepeceyeHHblil NMy3bipHbIi

MPOTOK M X0onefox Ha fiepxanke. BeTBb, koTopas uaet

rnornepek CTBona B JIEBYIO AOMHO, U YacTb BETBU, UAYLLEN

B npasyto (A). Ho npu peBusum 6bino obHapy:keHo,

YTO [L0 3TOrO y4acTKa OT CTBONA OTAENANACh eLle ofaHa

BETBb, MAyLLaA B npasyto fonto (B).

Puc. 5. NHTpaonepaunoHHo. Ha aepanke — xonegox,
BUAHbI CTBON BOPOTHOW BEHbI, TUrMPOBaHHbIe
natepasnbHas (nuratypa B3ATa NMUHLETOM) U1
napamepuaHHas seteu. Ha atom choHe BUAHA NTMHUA
JemapKauuu (TeMHaa napeHxvuma npaBoii Jonu u
CBETNaA — NeBOIA).

Tonbko nocne o6paboTkM BOPOTHbIX CTPYKTYp
6bina mobunmsosaHa npaeaAa ponAa nedexun. [lpo-
BefeHa NIOCKOCTHaA pe3ekuua auadparmbl B CBA-
31 ¢ 6onbMM 06bEMOM OMYXONEBOro MOpamMeHus
neyeHun 1 BpacTaHuem B Kynon guadparmbl. bbino
BbIABNEHO BpacTaHWe B MpaBblii HaAMOYEYHUK, B
CBA3M C Yem NpoBefeHa MIOCKOCTHAA pe3eKLuA
HagnoyeyHuka. [locne atoro Obina nposepeHa
M2 no nunrun pemapkaummn (Puc. 6 n 7). Obbem
kposonotepu: 500 mn.

MocneonepaunoHHbIi NEPUOL, OCNOKHUACA pe-
aKkTMBHbIM nneBputom. [locnepHee ocnoxHeHue
BcTpeyaetca B 15-25% cnyyaes nocne remmrenarak-
TomMuun. [eHe3 peakTMBHOro NneBpuTa HEOTHEMIEMO
CBA3aH C TpaBMaTu3auuein gnadparmbl Npu BbInon-
HeHWK onepauumn Ha neyexn [13].

Bbina npoBepeHa nneBpanbHaA NyHKLKA crpaBa
c ypanennem 500 mn npo3payHoii uakocTy b6e3 3a-
naxa, HazHa4yeHbl AUypeTKM N aHTMbaKTepuanbHan
TepanuA. B xope AMHammyeckoro wvccnepoBaHuA
MOBTOPHOrO HaKOMNEHUA MUAKOCTU B NieBpanbHOi
MonocTn He HabnoJanoch.

Ha 17-e cyTku naumeHT ObIn BbiNMCaH B yA0BNET-
BOPUTENBHOM COCTOAHUM.

OBCYMOEHUE

Havnbonee 3HauntenbHbiM hakTopom pucka ana
I'LUP aBnaetca unppo3s (okono 80% cnyyaes).

OCHOBHbIMM MpUYMHAMN pasBUTMA LMPPO3a
(Npn KOTOPbIX MPOMCXOAUT MOBPEKAEHNE NEYEHMN),
a cneposartenbHo, u [UP aBnAatotca B Tom 4ucne u
BupycHble renatutbl B u C [11]. Pe3ynbtatbl 6onee
AeCATKA MPOCMEKTUBHbIX KOrOPTHbIX WCCNeaoBa-
HWI1 NoKasanu, 4TO XPOHWYEcKaa WMHPULUPOBaAH-
HocTb HBV B 100 n 6onee pa3 nosbiaer puck
passutua [LUP. MNMpuunHHaa ceasb mexay HCV u
pakom neveHu bbina MOATBEPHAEHA BblABNEHWNEM
PHK HCV B onyxoneBbix knetkax. [4]. Ho Hapo
y4uTbiBaTb, YTO HE BCE MauMeHTbl C LUPPO3OM
noaBsepMeHbl paBHoMy pucky passutua [LLP, n T'LP
He Bcerja BCTPEYaeTca y nauueHToB C LMPPO30OM.
[Momumo uMppo3a, C MOBbILLIEHHbIM PUCKOM CBA-
3aHbl U Apyrue cakTopbl, KOTOpblE BKOYaOT B
cebAa NpMHaaNeMHOCTb K MYMCKOMY MOy, NOMMUION
BO3pacT, MOCTOAHHOE MOBbILLEHWNE YPOBHA anaHu-
HamnHoTpaHcdepasbl, noBblweHne ypoBHA ADI1 un
nocTeneHHoe HapyLleHne yHKLUN neveHn. Mexee
10% cnyyaes 'LIP pa3BuBaetca B 380poBOIi TKaHU
neyenn [12]. YuutbiBaa 3atuonormyeckue cakrto-
pbl, copmmpoBanca onpeaeneHHblii KOHTUHIEeHT
ckpuHuHra (Y3W, onpepenenne ypoeHa AD[I), B
TOM yucne bonbHble renatutom B, C, D, unpposom
Ne4yeHn n T.4.
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Puc. 6. YpaneHHbiit matepuan. 30x20 cm.

Kpome CKpWHMHra, OCHOBHbIMM MOMEHTa-
MU ABNAIOTCA: onpefeneHne obbema onyxonu w
ee nokanusauuu, obbem OCTaBLUECA 4YacTn U ee
¢pyHKLMOHaNbHOE COCTOAHWE, OTHOLLEHWE OMyX0onu
K COCyjaMm, BblABMiEeHME YBENUYEHHbIX numdaTu-
YECKMX Y3/10B M OTAaNeHHbIX MeTacTa3oB, a TaKkMe
BepucuKauma onyxonu (Hanpumep, NyHKLWOHHaA
6uoncua).

[lnAa ocyliecTBNeHNA KOHLENUUM AMarHOCTUKM
I'UP nposopat Y3W, KT c BHyTpMBEHHbIM KOHTpa-
CTMpoBaHueMm, Mopdonormyeckyto BepudmkaLmio
6vonTtarta u3 onyxonu.

Nleyenne TUP ponxHo ObiTb KOMOUHMpPOBAH-
HbIM: COYeTalTCA XMMUOTepanua 1 Xupypruyeckme
METOAbI, CPEAN KOTOPbIX BbIAENAIOT TPU OCHOBHbIX
METOAA: pe3eKuMA neyveHun, TpaHCMnaHTauma neve-
HU (NpY UMPPO3€ M HapyLUeHUN OYHKLUN NeYeHN)
W NoKanbHble MeToapbl (papguovacToTHaAa abnauua,
XMMnoabnauma [3TaHONOM UK PacTBOPOM YKCYC-

Puc. 7. OcraBLuaaca nesaa fonA NeyYeHu.

HOW KWUCMOTbI|, KOTOpble NPUMEHAIOTCA MNPEUMy-
LLLEeCTBEHHO MpK pa3mepax onyxonu He bonee 4 cm,
KpUOJECTPYKLMA). Y KaMAoro U3 AaHHbIX METOA0B
VMEIOTCA CBOWM MOKasaHWA W MPOTHUBOMOKa3aHuA,
1 BbI6Op NPOBOAUTCA C Y4yeToM psAga hakTOpoOB,
KOTOpble OMpepenAtoTCA Ha 3Tane [UarHoCTUKKM, B
TOM YUCNE YYUTbIBAIOTCA pasMep M NoKanusauus
OnyXxonu, COCTOAHNE NaLueHTa.

Ha cerogHALIHWIA feHb OCHOBHbIM ABNAETCA aHa-
TOMUYECKaA pe3eKLUA, BbINOIHEHNE KOTOPOIA CTano
BO3MOMHbIM B CBA3M C pa3BUTUEM METOLONOMMU CO-
BPEMEHHOI renaTtoxMpyprum, 4To yMEHbLUWUIO PUCK
pa3BUTUA OCNOMHEHUI 1 0O6bem KposonoTepb. [Mpu
3TOM MPUHLMNUaNbHbIM ABNAETCA cobntopeHne aTa-
noB NpoBefeHnA 0OLUMPHbIX pe3eKLnii neveHun: ob-
paboTka BOPOTHbIX CTPYKTYP, IUrMPOBaHNE CTPYK-
Typ yAanAemoil 4acTu, B TIMUCCOHOBbIX BOpPOTaX,
mobunmsauma n MMrupoBaHne NneYyeHoYHON BeHbI C
COOTBETCTBYOLLEW CTOPOHbI [14].
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Surgical treatment of hepatocellular carcino-
ma in a patient with a rare malformation of
the portal vein

Khachatur V. Badalyan, Anzhela A. Tonoyan

[zmirlyan Medical Center, Yerevan, Armenia

Department of Surgery and Modern Surgical Technologies,
Avdalbekyan National Institute of Health, Yerevan, Armenia

ABSTRACT
Hepatocellular carcinoma is the most common (about
90% of cases) malignant tumor of the liver originating

from hepatocytes. It has an aggressive course with a
high level of complications and deaths. The prognosis is
extremely unfavorable: 5-year survival does not exceed
30%. The article describes a clinical case of treatment of
hepatocellular cancer in a 64-year-old man with a rare
malformation of the portal vein. Performed right-sided
hemihepatectomy, cholecystectomy, planar resection of
the dome of the diaphragm and planar resection of the
right adrenal gland.

Keywords: hepatocellular carcinoma, portal vein, de-
velopmental anomaly, hemihepatectomy
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qwd, |nyu nbuwd 1879p. Eouhwdund hpwwwpyynn
«Upwpwuwn» wduwgpnd:

Vaccinable Infectious Diseases

Grigor Ter-Grigoryan
Ararat, 1879, Vol 12, issue 6, 231-239, Etchmiadzin

ABSTRACT
This medical article was dedicated to smallpox and oth-
er infectious vaccinable diseases and their vaccination,

which was published in 1879 in the Etchmiadzin city-
based "Ararat" monthly journal.
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of stature and length of limb segments in children and
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hnnywdh hhduwlywu dwup pwnlugws £ hbnlyw
Gupwpwdhuubiphg.

» Lbpwdnipiniu

» Ubpennubp

» Upnyntupubip

» Luuwpynwd

» Gqpwlwgnip)ntu

Udihnthwaph dwywy' 300 pwn (3 |Ggniubpny):

<nnywdh dwyw;' 3000-5000 pwn (sh ubpwnnud
wnwohu Eoh wwpniuwynienitup, wdihnthwgptipp,
hnnwfubpp W wnynwwyubpp):

<nnudubiph wnwybwgnyu pwuwy' 40 (wbwp §
aqub| huwpwynphuu pwpd bW gpwiunuynn gpulwunt-
pjwu hnntd Ywwnwnb):

Urgnuwlubp Whwd uwpubp' punhwuntp wnw-
ybijwgnuyup 6:

Uwpé hnnyjwsubp (Short communication)

Ywpé hnnywdubpnid ubipyujwgynwd 5u ghnwhbunw-
gnunwlwu wotuwwnwuph wpryntupubipp, hwdwwwunwu-
fuwu ypdwlwagpwywu gbpndnipiwu ubpjujwgdwdp,
Gpp npwup hnppwdwyw| bu:

Pwgh punhwunip Yunnigywdpwihtu pwdhuubphg,
hnnjwdh hhduwlywu dwup pwnyugws £ hunlyw
Gupwpwdhuutinhg:

» Lbpwdnieyntu

» Utipnnubp

» Upnynitupubip

» Lutwpynwd

> Ggpwlwgnientu

Udthnthwapp dwywy' 200 pwn (3 (Ggniubpny):

<nnywsdh dwyw)' 1500-3000 pwn (sh ubpwnnid wnw-
ohu toh wwpniuwynieyniup, wdthnthwgnpbpp, hnnwfub-
pp W wnnuwyubipp):

<nnudubiph wnwybjwgnyu pwuwy' 20 (wbwp | 6g-
wbi| huwpwynppuu pwpd U gpwfunuynn gpwlwunt-
RIwu hnntd Yuwnwpt)):

Unnwiwlubp Whwd ulupubp’ punhwune
wnwybjwgnyup 3:

Ypwlwunipjut wluwpy (Review)

Spwlwunipjwu wyuwpyp npuk ghdwih 2nipe winyw
nyjwiubph pwpbifupnd W wwwgnignnuwt wdthnthnwdu k:

Wdthnthwaph dwyw|' 300 pwn (3 |tgniubipny):

<nnywdh dwyw|' 3000-8000 pwn (sh ubipwnnid
wnwoht koh wwpniuwyniegyntup, wdthnthwanpbipp,
hnnwfubipp W wnynuwlyutipp):

nnudubiph wnwybjwgnyu pwuwy' 80:

Uryntuwlubp W/Ywd uywupubp' punhwunip
wnwybijwgniup 6:

U hupyuwlwu nGwp (Clinical case)

Udihnthwgph dwywy' 200 pwn (3 [Ggniubipny)

<nnywdh dwyw' 1500 pwn (sh ubpwnnid wnwehu
Eoh wwpniuwynipyniup, wdthnthwagpbpp, hnnufubpp L
wnntuwyubipp):

<nnwiubiph wnwybjwgnyu pwuwy' 15 (wbwp £ dgunby
huwpwynphtu pwpd b gpwfunuynn gpwlwuntpjuu
hnnud Yuwnwpb):

Uryntuwlubp W/Ywd uywupubp' punhwunip
wnwybjwgnyup 3:

Yihuhywlwu nbwptiph hwdwn h ipnwdu Yepp upyws
wwhwugubipht hwplwynp t Ygbi; wwghtunh hwdwédwy-
unipjwu [pugywsd b unnpwgpywsd dup (Ubipptinutip
wjuwntin):

Lwdwl judpwqpht (Letter to the Editor)

Znnywdh dwywy' 750 pwn (sh ubipwnnid wnweht
Eoh wwpniuwynipyniup, wdthnthwagpbpp, hnnifubpp L
wnntuwyubipp):

Znnufubph wnwybjugnyu pwuwl' 5 (whwp £ dgunby
huwpwynphtuu pwpd b gpwfunuynn gpwlwuntpjui
hnnud Yuwnwpb):

Uryntuwlubp bW/Ywd uywupubp' punhwunip
wnwybijwagnyup 1:

Cuwn qifuwynp fudpwqghpubiph hwjkgnnnipjwu,
huwpwynp Gu npnawyh 2tnnufubip Yybpp ugwod
wwhwugubphg, huswybu Uwl wy] GLwswihp
hnnpjwéubph hpwwwpwlynd:

huvunpnud Gup htwpwynpphuu hEnlk b hwdwwywwnwuuwubgub) ninwplyynn hnnjuédubpp wnwowpyynn
Guwswihhtu fudpwgpulywuu gnpdpupwgp wnwybk] wpwqugubint b hGamwgubint tywwwyny: Uphpny uwyw-

unwd Gup akp hnnpwéubphtu:
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ARTICLE TYPES

» Editorial

» Original research

» Short communication

> Review

» Clinical case

> Letter to the Editor

» Commentary

» Special article

» Guideline

The type of article from the above list should be
indicated in the “Subject” field of an e-mail along with the
surname of the first author (for example, Petoyan - Lit-
erature Review). Send your article to the following email:
info@ahms.am.

REQUIREMENTS FOR ARTICLES
General technical requirements:
> Page size: A4.

» Margins: 1.5 cm on all sides.

» Do not use page numbers and headers on pages.

» Use footnotes accurately with software, not manually.

» Text field with one column.

» Pages without background images and coloring
(background picture, background color).

» Font size: 11 pt.

» Font type: any Unicode font (for example, Tahoma,
Sylfaen, GHEA Grapalat or GHEA Mariam).

» When aligning “left”, “right”, “justified” or “center”,
use alignment function (align left, align right, align center,
full justify) and not space or tab.

» Avoid using text boxes and word-art if possible.

» Do not use macros.

» Provide tables, graphs, charts, images and formulas
with separate files.

» In the case of figures, provide every image sep-
arately: in jpg, jpeg, png, tiff, tif, psd, eps, ai or in pdf
format, with the highest possible quality.

» Send the Word file (DOC or DOCX format) of the
article text and all other files (tables, images, etc.) by
e-mail to info@ahms.am.

GENERAL STRUCTURE OF ARTICLES

For all the articles of the journal, the Word file
should have the following structure:

> Title

» Authors

» Institutions

» Corresponding author’s full name, phone number
and e-mail address

» Abstract written in the main language of the article

» Keywords (maximum 6)

» The main body of the article

» Acknowledgments (optional)

» Conflict of interest statement

» Source of research funding if available

» References (sort by appearing order in the article)

» Titles, Authors’ names, Institutions, Abstracts and
Keywords in two other languages (the AJHMS will assist in
translations if unfamiliar to authors)

> Tables

» Figure legends

» Figures must be sent separately in accordance with
special requirements (see above).

Composition of THE TITLE PAGE and requirements:

» Title: maximum 25 words, avoid abbreviations and
special characters

» Authors: full surname and initials, e.g. Petoyan V.S.

» Institutions: numbered in index after the name of
the author. One author can mention several institutions,
but firstly mentioned is the one most relevant to the arti-
cle’s material (for example, Petoyan V.S.1,2)

» Corresponding author should be mentioned in
the author list with an asterisk [*] after the institution
number(s) (e.g. Petoyan V.S.;1,* or Gichunts K.0.1,2,*).
Corresponding author’s full name and contact information
(phone, e-mail, etc.) should be placed after the affiliations

» Word count: the number of words in the original
text (from introduction to conclusion)

» Number of tables

» Number of figures

REFERENCES

While forming the reference list, the sorting is made
by their appearing order in the article, in square brack-
ets, before the punctuation marks, with the following
examples: if one [3], if two: [3,6] or [3,4], and if several
following each other: [3-6], mixed version: [4,7-9].

Match the links to the American Medical Association’s
(AMA) citation style.

Article from the journal:

» One to six authors

Khachatryan SG, Ghahramanyan L, Tavadyan Z, Yeghi-
azaryan N, Attarian HP. Sleep-related movement disorders
in a population of patients with epilepsy: prevalence and
impact of restless legs syndrome and sleep bruxism. ] Clin
Sleep Med. 2020;16(3):409-414.

Abrahamyan DO, Gazarian A, Braillon PM. Estimation
of stature and length of limb segments in children and
adolescents from whole-body dual-energy X-ray absorpti-
ometry scans. Pediatr Radiol. 2008;38(3):311-315.

» Seven and more authors

Topuridze M, Berg CJ, Dekanosidze A, et al. Smokers’
and nonsmokers’ receptivity to smoke-free policies and
pro- and anti-policy messaging in Armenia and Georgia.
Int ] Environ Res Public Health. 2020;17(15):5527.

» Full book reference

Aminoff M), Greenberg DA, Simon RP. Clinical Neurol-
ogy, Sixth Edition. United States of America: McGraw-Hill
Companies;2005:1-401.

» Book chapter reference

Verrier RL, Mittelmon MA, Autonomic Activity and
Circulatory function During sleep. In Kryger MH, Roth
T, Dement W. Principles and Practice of Sleep Medicine,
Fourth Edition. United States of America: Elsevier Inc;
2005:1161-1170

» Internet page reference

Main page. National Institute of Health. http://nih.am/
am. Accessed September 21, 2021.



SPECIAL REQUIREMENTS ACCORDING
TO ARTICLE TYPES

Original research

The original studies present the results of the research
work by showing the relevant statistical analysis.

In addition to the general structural sections, the main
part of the article consists of the following subsections:

« Introduction

e Methods

e Results

«  Discussion

«  Conclusion

Abstract word limit: 300 words (in 3 languages).

Article word limit: 3000-5000 words (does not include
title page content, abstracts, references and tables).

The maximum number of references: 40 (use up-to-
date and peer-reviewed literature).

The maximum number of Tables and/or Figures: 6.

Short communication

The short communication is reserved for the results
of the research work, presenting the relevant statistical
analysis, when they are small in size.

In addition to the general structural sections from
above the main part of the article consists of the following
subsections:

. Introduction
. Methods
. Results

o  Discussion

o  Conclusion

Abstract word limit: 200 words (in 3 languages).

Article word limit: 1500-3000 words (does not include
title page content, abstracts, references and tables).

The maximum number of references: 20 (use up-to-
date and peer-reviewed literature).
The maximum number of Tables and/or Figures: 3.

Review

An overview of the literature is a conscientious and
evidence-based summary of the data on a given topic.

Abstract word limit: 300 words (in 3 languages).

Article word limit: 3000-8000 words (does not include
title page content, abstracts, references and tables).

The maximum number of references - 80.

The maximum number of Tables and/or Figures: 6.

Clinical case (Case report)

Abstract word limit: 200 words (in 3 languages)

Article word limit: 1500 words (does not include title
page content, abstracts, references and tables).

The maximum number of references: 15 (use up-to-
date and peer-reviewed literature).

The maximum number of Tables and/or Figures: 3.

In addition to the above-mentioned requirements, clini-
cal cases must be accompanied by a completed and signed
consent form from the patient.

Letter to the Editor

Article word limit: 750 words (does not include title
page content, references and tables). No abstract needed,

Maximum number of references: 5 (use up-to-date and
peer-reviewed literature).

Maximum number of Tables and/or Figures: 1.

At the discretion of the Co-Editors-in-Chief, some
deviations from the abovementioned requirements
are possible, as well as the publication of other types
of articles.

Please, follow and bring the submitted articles as close as possible to the suggested format in order to
speed up the editing process. We look forward to your articles.

AJHMS Editorial Office
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