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Turashvili N.
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 Javashvili L.
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Introduction 

 

 oronavirus disease of 2019 (COVID-19) was 
first identified in Wuhan, Hubei, China in De-
cember 2019 and was declared a pandemic by 

the World Health Organization (WHO) on 11th March 
2020. As of 12th April 2020, 04:00 GMT+4, the WHO 
database confirms 1 654 247 cases of coronavirus disease 
and  102193  confirmed death (1). However, this number 
is subjected to change every second. International Com-
mittee on Taxonomy of Viruses named the virus ,,severe 
acute respiratory syndrome coronavirus 2’’- (SARS-CoV-
2). This virus belongs to β – coronavirus and is  RNA 
virus. SARS-CoV-2 uses angiotensin-converting enzyme 
2 (ACE2) as a receptor. Coronavirus mainly recognizes 
the corresponding receptor on the target cell through the 
S protein on its surface and enters into the cell, then 
causing the occurrence of infection. The disease primarily 
involves the respiratory tract but it may deteriorate to 
multi-organ failure (2). ACE2 is found in the lower res-
piratory tract of humans on epithelial cells lining the lung 
alveoli and bronchioles as well as the endothelial cells and 
myocytes of pulmonary blood vessels, partly explaining 
the severe respiratory syndrome associated with these 
viruses.  ACE2 is also found on the enterocytes in the 
small intestines, which may further explain the gastroin-
testinal symptoms associated with the viral infection (3). 
Elderly people and individuals with a history of chronic 
illness are at higher risk of corona attack and mortality. 
COVID-19 has a broad clinical spectrum with patients 
showing only mild and subclinical illness at the early 

C 

phase of the disease, but some of them develop severe 
acute respiratory disease which requires intensive care and 
oxygen supplementation (4,5).  
WHO  released a series of recommendations for the pre-
vention and control the spreading of the disease (6). Un-
fortunately, there is still no specific medicine and vaccine 
for COVID-19. 

In the absence of a specific treatment and vaccine for 
this novel virus, it is especially important to find some 
therapeutic options that may have a positive effect in the 
prevention or treatment of the disease. We have reviewed 
the current literature on the role of vitamin D in relation 
to the new coronavirus.  
 

The effect of vitamin D on the immune system 
and its antiviral action 
 

Nowadays data has been collected that vitamin D is 
not only a nutrient but also a hormone.  Vitamin D exists 
in several forms including 25-hydroxyvitamin D [25(OH)
D]-the major circulating form and 1,25-dihydroxyvitamin 
D [1,25(OH)2D]-the active form. Vitamin D is mainly 
produced in the skin upon ultraviolet B radiation expo-
sure,  a few amounts is obtained from foods. The effects 
of 1,25(OH)2D are mediated by its binding to the vitamin 
D receptor (VDR), which is found in almost all cells. Vit-
amin D has long been recognized as essential to the skele-
tal system, but newer studies indicate that it influences 
various organ cells and systems, including the immune 
system (7). Active vitamin D  is a modulator of the innate 
and adaptive immune system. Active vitamin D regulates 
T cells: It inhibits the proliferation of  T helper 1 (Th1) 
and decreases the production of cytokines such as inter-
leukin 2, interferon γ,  tumor necrosis factor. Vitamin D 
shifts the polarization of  T cells from Th1 toward Th2 
and promotes apoptosis of dendritic cells (8). Lower lev-
els of circulating cytokines lead to less antigen presenta-
tion by dendritic cells and less T lymphocyte recruitment 
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 Abstract 
 
In December, 2019, several cases of pneumonia  of unknown cause was identified  in Wuhan City, Hubei Province of China. Fur-
ther analysis revealed the reason of an outbreak – a novel β coronavirus which was named as severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2), that causes coronavirus disease 2019 - COVID-19. The outbreak of novel coronavirus has spread 
rapidly worldwide. At the same time, scientists started working hard to create a medicine and a vaccine. However, there is still no 
specific drug for COVID-19 now. In this situation, before creating specific treatment and vaccine, it is especially important to 
find some therapeutic option that may have a positive effect in the prevention or treatment of the disease. We have reviewed the 
literature on the possible link between vitamin D and COVID-19.(TCM-GMJ April 2020; 5(1):P4-P6)           
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and proliferation.  

1α -hydroxylase is the key in the synthesis of ac-
tive vitamin D. This enzyme was first found in the kid-

neys where it has the highest expression. Since that ex-
trarenal 1 α -hydroxylation was described in other tissues, 
including cells of the immune system (monocytes, macro-
phages, dendritic cells) and epithelial cells. Recent studies 
indicate that scientists found the expression of this enzyme 
in normal lung epithelial cells. Thus during viral infection 
more circulating vitamin D can be converted to active vita-
min D by the respiratory epithelium (9).  This local con-
versation from inactive to active vitamin D induces the 
production  of antimicrobial peptides, including human 
cathelicidin (in the form of  LL-37), human beta-defensin 
2. Cathelicidin has direct antimicrobial activities against 
Gram-positive and Gram-negative bacteria, some viruses, 
and fungi. Those peptides kill the pathogens by perturbing 
their cell membranes and can neutralize the biological ac-
tivities of endotoxins (7,10,11). 

Studies report an association between vitamin D defi-
ciency and susceptibility to acute respiratory tract infec-
tions. Several recent meta-analyses have concluded that 
vitamin D supplementation can reduce the risk of respira-
tory tract infections in both children and adults (12).  

Vitamin D is mostly obtained from sun exposure 
(,,Sunshine vitamin”); Thus, serum vitamin D concentra-
tion is affected by season. Low vitamin D concentration 
has been shown in winter, the season when influenza oc-
curs, and vitamin D3 supplementation during the winter 
may reduce the incidence of influenza A (13). 

 
 

Vitamin D and the renin-angiotensin system 
(RAS) 

 
The renin-angiotensin system (RAS) has long been 

recognized as an important regulator of blood pressure 
and electrolyte balance. The RAS exerts its effects through 
the production and action of angiotensin II (Ang II), 
which has potent vasoconstrictor, antinatriuretic, and dip-
sogenic properties. Ang II is generated by the serial cleav-
age of angiotensinogen, first by the aspartyl protease renin 
and then by the carboxydipeptidase angiotensin-
converting enzyme (ACE). Scientist noted the inverse rela-
tionship between plasma vitamin D3 levels and blood 
pressure, hypothesized that vitamin D'Receptor (VDR 3) 
may be a primary negative regulator of renin expression 
(14,15). 

Xu J. et al. demonstrated that vitamin D inhibited ren-
in, ACE, and Ang II expression (16). Hypothetically, if 
vitamin D reduces ACE2,  which is the binding site of 
SARS-CoV2 on cells than vitamin D might decrease coro-
navirus infections.  

 

COVID-19 and vitamin D 
 
As mentioned, according to the studies there are sev-

eral data that vitamin D can reduce the risk of infections 

by inducing cathelicidins and defensins that can lower viral 
replication rates and reducing concentrations of pro-
inflammatory cytokines,  vitamin D also regulates the con-
centrations of anti-inflammatory cytokines.  

There are some opinions that vitamin D could reduce 
the risk of COVID-19 infection and its complications. 
According to scientists, this opinion is supported by sever-
al facts: First of all, the outbreak of COVID-19 has started 
in winter, when vitamin D level in blood is generally low-
est. The number of coronavirus cases and death are signifi-
cantly lower and show lower growth rates at higher tem-
peratures and especially at higher irradiances. It has been 
claimed that 90% of the initial 2019-nCoV transmissions 
occurred within a certain range of temperature (3-17 C) 
and absolute humidity (4 to 9g/m3 ). UV radiation in nat-
ural sunlight stimulates vitamin D production. Backer A. 
obtained a similar negative correlation between tempera-
ture and COVID-19 death count growth. According to 
this data,  regarding irradiance,  the sun’s UV radiation 
could reduce the virus’ half-life and could improve re-
sistance to infection via stimulation of vitamin D produc-
tion (17). The effect of temperature upon transmission of  
COVID-19 was studied according to Australia and Egypt 
Case.  One degree Celsius increase in temperature and one 
percent increase in relative humidity lower R0 by 0.0383 
and 0.0224, respectively. Their study also confirmed the 
relationship between temperature and coronavirus activity 
and spread (18).  

Secondly, COVID-19 case-fatality rates increase with 
age and with chronic disease comorbidity, both of which 
are associated with lower vitamin D concentration.  

In addition to the above facts, one way that CoVs in-
jure the lung epithelial cells and facilitate pneumonia must 
be through increased production of Th1-type cytokines as 
part of the innate immune response to viral infections, 
giving rise to the cytokine storm. Cytokines are vital in 
regulating immunological and inflammatory responses. 
Higher levels of IL-6 and IL-10 and lower levels of 
CD4+T and CD8+T are observed in COVID-19 patients 
parallel with the severity of the disease (2).  Among them, 
IL-6 has a major influence because of its pleiotropic ef-
fects.  Circulating IL-6 levels are closely linked to the se-
verity of COVID-19 infection due to possible shared 
mechanisms of cytokine-mediated lung damage caused by 
COVID-19 infection. Furthermore, it seems that the high-
ly pathogenic SARS-CoV-2 is associated with rapid virus 
replication and a tendency to infect the lower respiratory 
tract, resulting in an elevated response of IL-6-induced 
severe respiratory distress (19). As is well known, vitamin 
D also enhances cellular immunity and reduces the cyto-
kine storm induced by the innate immune system.. Vitamin 
D can reduce the production of pro-inflammatory Th1 
cytokines, such as tumor necrosis factor α and interferon γ 
(10). Studies indicate that vitamin D also inhibits IL- 6 
(20).  

The influence of vitamin D on the renin-angiotensin 
system also might influence the invasion of the SARS-CoV
-2 into cells.  

Based on these studies, some authors suggest that 
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proper supplementation of vitamin D may improve pa-
tients' resistance to SARS-CoV-2 (2,21,22).  

 

Conclusion 

COVID-19 is a serious infectious disease caused by 
the novel coronavirus-SARS-CoV-2. 

At present, no specific antiviral treatment or vaccine is 
available for COVID-19. Before creating specific treat-
ment, there are various studies where scientists point to 
the possible positive effects of various nutrients in the 
fight against coronavirus. There are some data that vitamin 
D could reduce the risk of COVID-19 infection and its 
complications, but further studies are needed to evaluate 
the role of vitamin D in relation to COVID-19.  
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 Abstract 
 
Introduction: In this review, we discuss three main points: 1. What are the main achievements of modern contraception? 2. 
What could be done better?  3. Contraception in the future.  
In I part we present all-new achievements in contraception including WHO data. It is essential, that, family planning/
contraception reduces the rate of artificial abortion, especially unsafe abortion. Meantime we are aware; that the ideal contracep-
tive does not exist yet and the activities for its creation is going on. We suppose that a lot could be done better.  For instance: it 
is lack of male contraception, Mifepristone successfully can substitute any type progestogene in female and male hormonal con-
traceptives. Also ‘’The Modification of the Method of Hormonal Contraception” (MHC) gives the possibility of 80% decrease 
in the frequency of side effects of the combined oral contraceptives and the “Phasic” contraceptives is considered as a huge 
additional benefit of the hormonal contraception. Contraception in the future should be based on something principally new. It 
is impossible to say how achievable the goal is, but still, we would like to present some of our promising options of female and 
male contraceptives for the future such as the fertility chip, origami female condom, dapavirine vaginal ring, vazalgel, 
gamendazole, clean sheet pill. 
Method: The data concerning the issue was collected from the Google, NCBI, and PubMed database by the use of keywords, 
such as: family planning, modern contraception, male contraception, emergency contraception, hormonal contraception, mife-
pristone, the future of contraception. The years for search were 1989-2018. 
Conclusion: The combat for the ideal contraception is continuing. It is necessary to develop the male contraceptives and bring 
it up to the level of the females. Female contraception requires not only new methods but also, more appropriate use of already 
existing ones. The mechanism of action of the future contraceptives should be based, not only on biological, but physical and 
chemical processes as well. (TCM-GMJ April 2020; 5(1):P7-P10)           
 
Keywords: Family planning; Modern contraception; Male contraception; Emergency contraception; Hormonal contraception; 
Mifepristone; Future of contraception.  

Introduction 

 
 

t is obvious today, that the problem of contra-
ception has passed the medicine and received a 

manifested social tinge. Currently, it seems to be the only 
effective mean of monitoring the uncontrolled birth pro-
cess in the World. For a long time, we have been seeing 
the need for official recognition of family planning and 
contraception as the main possibility of liquidation of 
uncontrolled birth rate and simultaneous influence on the 
processes by developed countries, international, intergov-
ernmental, and non-governmental organizations.  

In this review, we would like to focus on three 
main points: 1. What are the main achievements of mod-
ern contraception? 2. What could be done better? 3. Con-
traception in the future. 

 

I 
What are the main achievements of  modern 
contraception 
 

Some main non-medical facts should be noted about 
contraception: 214 million women of reproductive age in 
developing countries, who want to avoid pregnancy, are 
not using a modern contraceptive method (1). In addition, 
some family planning methods, such as condoms, help 
prevent the transmission of Human Immunodeficiency 
Virus (HIV) and other sexually transmitted infections 
(STIs) (2). It is essential, that, family planning/
contraception reduces the rate of artificial abortion, espe-
cially unsafe abortion (3). Family planning reinforces peo-
ple’s rights to determine the number and spacing of their 
children. Finally, by preventing unintended pregnancy, 
family planning/contraception prevents mothers and chil-
dren mortality (4). 

It is important that family planning is widely availa-
ble and easily accessible through midwives and other 
trained health workers, to anyone who is sexually active, 
including adolescents. Midwives are trained to provide 
locally available and culturally acceptable contraceptive 
methods.  

Nowadays, there is a huge number of ways to prevent 
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unintended pregnancy. Each method has its own ad-
vantages and disadvantages. When choosing the safest 
contraceptive the patient should receive the following in-
formation: the effectiveness of the method, the probability 
of pregnancy, rules for using contraception, mechanism of 
action, adverse effects, possible health risks, degree of pro-
tection of the method against STIs, symptoms requiring 
medical attention, restoration of fertility, if desired. In ta-
ble 1 is listed the effectiveness of each contraceptive meth-
od and additional benefits. 

It should be noted in reality, that the birth control 
methods mentioned above give us the possibilities for in-
dividual selection of adequate modern contraceptives for 
practically all types of patients, with the guaranty to plan 
the pregnancies without any serious complications.    

Meantime we are aware that the ideal contraceptive 
does not exist yet and the activities for its creation is going 
on. The next two parts of this review are devoted to those 
problems. 

 
What could be done better?   
 

It seems, that the contraception achievements for the 
last 70-80 years are unique and without any shortcomings. 
We consider that a lot could be done better. This is the 
point of this part, which rests on the 52 years’ experience 
in clinical and theoretical contraception.  

First of all, it is not good, that among the nineteen 
modern methods of contraception mentioned above, only 
three are for males. It is not so easy to answer the question 
“Why?”  The practice showed us, that creation of one of 
the most modern male contraception methods - hormonal
-is justified and is already created, but not used in reality. 
Maybe the reason is that both, creators and the interested 
in the contraceptives business are all men? We cannot be 
sure; we have to face the fact.  

In 2017 Doctor Colin Tidy has mentioned, that the 
potential male pills have been studied for many years but 
concerns over side effects have meant there still is not one 
available (5). However, there are different opinions, as to 
why male contraception has not advanced beyond the two 
options: condoms and vasectomy. One leading scientist in 
contraception, Carl Djerassi blamed a lack of priority given 
by the pharmaceutical companies and believed a male pill 
would never be available for political and economic rea-
sons, in an interview with the Independent (6). 

It should be noted, that in the early 80th of the last 
century, a French Biologist Etienne Emile Baulieu has in-
troduced the unique compound – Mifepristone, which was 
used for first trimester pregnancy termination (7, 8). Cur-
rently, Mifepristone is widely used for many purposes in-
cluding contraception (figure 1). WHO has carried out the 
study and approved small doses of Mifepristone for post-
coital contraception, but it is not brought down to practice 
(9, 10, 11). Also, it is the matter of the fact, that Mifepris-
tone easily and successfully can substitute any type of 
modern female and male hormonal progestogene contain-
ing contraceptives. 

We invented, patented, and used  ‘’The Modification 

of the  Method of  Hormonal Contraception” quite widely 
in Georgia for the women with  the duration of menstrual 
cycles different than 28 days (approximately 40% of wom-
en). The modification gives the possibility of 80% decrease 
in the frequency of side effects of the combined oral con-
traceptives (12). In figure 2 the possible schemes of modi-
fications are represented. 

Finally, the most common method of preventing preg-
nancy in the world is hormonal contraception. The classifi-
cation of contraceptives divides the hormonal drugs into 
combined and containing progestin only. Combined drugs 
contain estrogen and progesterone components. Depend-
ing on the concentration of substances in the drug varies: 
monophasic, two-, three- and four-phase contraception. In 
the 70-80th of the last century, the “Phasic” contraceptives 
were created by prominent Western scientists and manu-
factured by the biggest pharmaceutical companies. The 
phasic hormonal contraceptives will create an amazing 
future, especially for the “elite” contraception, and even 
more, for their therapeutic possibilities. The last-
mentioned method is considered as a huge additional ben-
efit of the hormonal contraception. These drugs have also 
therapeutic effects and non-contraceptive indications, such 
as bleedings and irregular cycles, endometriosis, fibroids, 
dysmenorrheal, premenstrual syndrome, ovarian cysts, 
acne, hirsutism, PCOS (13, 14, 15). It is very regretful, that 
the wide promotion of the phasic hormonal contraceptives 
was not brought to reality.  

 
Contraception in future 
 
Needless to say, that the contraception futurology can-

not be based on the mistakes only. It should be based on 
the something principally new. We have something theo-
retically and practically interesting in the special literature. 
Some of them are under the clinical trials and majority of 
them are of high ideological quality. It is reasonable to 
start from the male contraception futurology. 

 
Male Hormonal Contraceptives 
 
Khourdaji et al., are considering testosterone should 

remained as the basis of male contraceptives, but compar-
atively low rate of azoospermia in Caucasian men with 
androgen-only regimens (16, 17, 18). Scientists have ex-
plored the additional of progestins to further enhance the 
efficacy of hormonal contraception (19). Studies have re-
vealed promise with androgen-progestin regiments, the 
lack of long-term studies has precluded the development 
of a marketable product. Recently, more research has been 
directed towards identifying non-hormonal alternatives to 
male contraception. These non-hormonal options vary 
from the development of devices facilitating reversible 
occlusion of the vas deferens lumen to medications dis-
rupting various pathways in the process of spermatogene-
sis. 

Vasalgel is a polymer gel that is injected into the vas 
deferens (20). Vasalgel is being developed as a long-acting, 
non-hormonal contraceptive with a significant advantage 
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over vasectomy, it is likely to be more reversible. The pro-
cedure is similar to a no-scalpel vasectomy, except a gel is 
injected into the vas deferens, rather than cutting the vas 
(as is done in vasectomy). If a man wishes to restore flow 
of sperm, whether after months or years, the polymer 
would be dissolved and flushed out. Clinical trials are ex-
pected to begin in the near future (21). 

Gamendazole (indazole carboxylic acid) is a potential 
alternative for a male pill. It works by interfering with 
sperm production without affecting testosterone levels. 
Animal studies have shown promising results and further 
safety trials are due in the near future (22). The effect of 
Gamendazole is reversible eight-to-ten weeks after the 
drug is stopped. Further research must be done to estab-
lish if Gamendazole can affect a women’s body, and if the 
drug is awaiting pre-clinical safety and efficacy trials (23).  

The Clean Sheets Pill is a hormone-free method that 
works by relaxing the muscles, which creates lengthwise 
contractions along the vas deferens, meaning man can still 
achieve orgasm, but the release of semen is inhibited. Not 
only is the pill, which can be taken in single doses, promis-
ing pregnancy prevention, but it also stands to reduce the 
risk of transmitting HIV, which makes it useful for the gay 
community as well. The Clean Sheets pill has shown 
promising results in animal studies, but due to lack of 
funding, the research has been unable to progress further 
(24).   

There are other potential male pills at various stages of 
research and development. Other examples in-
clude Gendarussa (a non-hormonal pill derived from the 
plant Justicia gendarussa) and Eppin (epididymal protease 
inhibitor) (25, 26).  

Another area of research is the development of a vac-
cine that would provide contraception by attacking certain 
chemical targets in the human reproductive system. The 
contraceptive vaccines lead to the generation of a humoral 
and/or cell-mediated immune response against antigens 
that has a critical role to play in the reproductive process 
(27).  These vaccines can be designed to inhibit the pro-
duction of gametes (spermatozoa and oocyte), functions 
of gametes (obstructing fertilization), and the gamete out-
come (pregnancy) (28). The main targets so far have been 
the hormone follicle-stimulating hormone in men and the 
hormone human chorionic gonadotropin in women. The 
vaccines wear off after about one year. So far, contracep-
tive vaccines have not been shown to be effective and 
there are concerns about side effects (29).  However, work 
continues and vaccines may become an option in the fu-
ture.  

 

Female Contraception today and tomorrow   
 
We can be satisfied by the current level of female con-

traception, because, as mentioned above, it is giving the 
possibility to meet the demands of the majority of the 
World’s population appropriate with ethnic, religious, and 
health status peculiarities. But better social and informative 
adaptation of the bigger numbers of the population by the 

improvement of their accessibility is necessary. The com-
bat for the better contraception is continuing. It is impos-
sible to say how achievable the goal is, but still, we would 
like to present some of our promising options for female 
contraceptives for the future. 

 

The Fertility Chip  
 
In 2014, the Bill and Melinda Gates Foundation fund-

ed the development of a new type of implant birth con-
trol that could revolutionize the field of contraceptives 
(30). Called the “Fertility Chip.” The device is a tiny mi-
crochip inserted under the skin that would release levo-
norgestrel over the course of sixteen years, longer than any 
other form of birth control on the market. The “clip” 
seems very promising for other drugs, by the way (31). 

 

Origami Female Condom   
 
The female condom is certainly not new, but designer 

Daniel Resnic wants to reinvent it. Female condoms have 
long been maligned for being difficult to insert, hard to 
source, and subject to the usual complaint male condoms 
receive, i.e. that they decrease sensation. The Origami fe-
male condom, however, is oval-shaped to mimic female 
anatomy, it only expands once inserted and is pre-
lubricated with a silicone-based lubricant. The product is 
still being studied clinically (32).  

 

Dapivirine Vaginal Ring  
 
While the vaginal ring is not used for the prevention of 

pregnancy, it is still an extremely promising product, be-
cause it has been found up to 61% effective at preventing 
the transmission of HIV (33). No current products on the 
market exist to prevent HIV, so the vaginal ring has huge 
implications. The Ring works by releasing a small amount 
of dapivirine, which prevents the HIV virus from making 
copies. Clinical studies showed a general risk reduction 
level of 37%, but when the results included only women 
aged 25 and up, the device showed 61% efficacy. The Ring 
is currently still in the testing process (34).  

These are only a few variants of female contraceptives 
for the future. We have some other options as well. The 
Georgian Association of Reproductive Health and the 
Zhordania Institute of Reproductology have their plans of 
contraception in the future, which is based on utilization 
of electromagnetic waves and it is on the experimental 
stage.  

 

Conclusion 
 

The combat for the ideal contraception is continuing. 
It is necessary to develop the male contraceptives and 
bring it up to the level of the females. Female contracep-
tion requires not only new methods, but also, more appro-
priate use of already existing ones. The mode of action of 
the future contraceptives should be based, not only on 

8 



  TCM&GMJ Vol. 5 Issue 1. 2020                                                                                                                                                                    Khomasuridze & Barbakadze                                                                                                    

biological, but physical and chemical processes as well.  
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 Abstract 
 
Ovarian cancer has the highest case fatality rate among the gynecological malignancies. Most cases of ovarian cancer are diag-
nosed at an advanced stage. Although more than half of patients are in remission following the “debulking” surgery and first-line 
platinum-based chemotherapy, the five-year survival rate remains less than 25%. In case of treatment on the early stages, the 5-
year survival rate reaches 90%. No precise prognostic biomarkers for ovarian cancer have been available until the present. At the 
same time, growing evidence suggests that ovarian cancer is an immunogenic disease that can be identified by the patient's (host) 
immune system. The interaction between the host immune system and cancer cells is crucial for tumor progression. In recent 
years, many studies have been devoted to  the study of  tumor-infiltrating lymphocytes (TILs) in cases of ovarian cancer. The 
presence of tumor-infiltrating T-cells in ovarian cancer is a clear prognostic indicator and correlates with improved clinical out-
comes. It is thought that the presence of tumor-infiltrating CD8+ T cells is associated with improved survival in almost all solid 
tumor types. Favorable clinical outcome and reliable prognosis, following the “debulking” surgery and adjuvant chemotherapy is 
in close correlation with the existence of TILs not only in the cancer tissue, but also in its microenvironment.(TCM-GMJ April 
2020; 5(1):P36-P39)           
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varian cancer has the highest case fatality rate 
among the gynecological malignancies(1 . Most 
cases of ovarian cancer are diagnosed at an ad-

vanced stage. Although more than half of patients are in 
remission following the “Debulking” surgery and first-
line platinum-based chemotherapy, the five-year survival 
rate remains less than 25%2,3). In case of treatment on 
the early stages, the 5-year survival rate reaches 90%. The 
tumor stage, existence of the residual tumor tissue After 
"Debulking" surgery and chemosensitivity have a signifi-
cant impact on the outcome of ovarian cancer (4,5). As 
far as the tumor becomes resistant to chemotherapy, the 
disease recurs in 2-5 years(6-8). Thus, predicting the out-
come of the treatment of ovarian cancer, as well as deter-
mining a progression-free  and survival period is difficult 
(9).  

No precise prognostic biomarkers for ovarian can-
cer have been available until the present. At the same 
time, growing evidence suggests that ovarian cancer is an 
immunogenic disease that can be identified by the pa-
tient's (host) immune system(11). The interaction be-
tween the host immune system and cancer cells is crucial 
for tumor progression. In recent years, many studies have 
been devoted to investigating cases of ovarian cancer 

O 
(12,13). TILs are WBC, which include T cells, B cells, 
macrophages or natural killer cells, and are localized in the 
parenchyma and stroma of the tumor. These cells recog-
nize tumor cells and give an immune response. The first 
report on the importance of TIL in case of ovarian cancer 
and its association with the survival was presented by Ma 
in 1991(14). 

Further studies also confirm that the presence of 
tumor-infiltrating T-cells in ovarian cancer is a clear prog-
nostic indicator and correlate with improved clinical out-
comes(11,15). However, some studies have indicated the 
need for further study/confirmation of the prognostic 
value of these lymphocytes(16-18). 

Today, among all TIL subtypes, CD8 + T cells are 
considered to be the most important component with 
antitumor activity(19-22). CD8+ T-cells perform 
"clearance" of the tumour through several mechanisms: a) 
They can detect specific antigen, which is located on the 
surface of the tumor, release cytotoxic molecular 
granzyme B and perforin. Perforin produces the hole in 
the tumor cell membrane, whereas granzyme B enters 
into cell by perforin and activates special enzymes – 
caspases which leads to process of apoptosis; b) Can in-
duce tumor cell death through Fas-Fas ligand interaction. 
The said transmembrane protein (type II) represents tu-
mor necrotizing factor familty, which acts as the receptor, 
located on the T-cell and  ligand, located on the tumor 
cell. T-lymphocyte, activated by the  mentionen receptor-
ligand interaction causes apoptosis in the tumor cell and 
leads to its death; c) CD8+ Cytokines released by T-cells, 
for example, IFNγ and TNFα , may have antitumor effect 
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by induction of "senescence" of cancer cells. 
It is thought that the presence of tumor-infiltrating 

CD8 + T cells is associated with improved survival in al-
most all solid tumor types(23). 

CD8+ T-cells are stimulated by peptides, coming 
from the degradation resultied of proteins, bound with 
HLA class I molecules(24). CD8+ T-cells destroy tumor 
cells, resulting in the production and release of anti-
inflammatory cytokines that promote the elimination of 
perifocal inflammatory processes. Therefore, The ex-
istance of CD8 + TILs in the epithelial component of 
ovarian cancer indicates a good prognosis(20,25-30

Favorable clinical outcome and reliable prognosis, 
following the “Debulking” surgery and adjuvant chemo-
therapy is in close correlation with the existence of TILs 
not only in the cancer tissue, but also in its microenviron-
ment(11,13).

In order to determine the prognostic significance of 
TIL in case of ovarian cancer, meta-analyzes of published 
literature was conducted, aiming at evaluating the impact 
of TIL status on survival rate(28 It has been revealed 
that only high concentrations of CD3 +, CD8 +, or 
CD103 + TILs are indicating improved survival, while, 
only FoxP3 + TIL, and/or CD8 +/FoxP3 + and CD8 +/
CD4 + ratios do not correlate with prognosis. In the case 
of ovarian cancer, the major determinants of the prognos-
tic significance of TIL are the location, subtype, and con-
centration of TIL together. Some studies have shown that 
the location of TIL in tumor tissue is crucial for determin-
ing ovarian cancer prognosis(20,26). 

Anti-tumor immune reactions involving reactive T 
cells and tumor-specific antibodies can be detected in pe-
ripheral blood, tissues of the ovarian cancer and ascites 
fluid (31-34). In addition, it has been revealed that despite 
the presence of reactive CD8 + T cells, tumor progression 
can still occur: Cancer cells can create an immunosuppres-
sive microenvironment by releasing inhibitory cytokines, 
expressing inhibitory molecules as well as immunosuppres-
sive cells in order to restrain anti-tumor activity of CD8+ 
T (“Downstream Regulation”)(35). 

The process and outcome of leukocyte infiltration 
into tumor tissue are being actively investigated in case of 
tumors with the various proliferative potential. For exam-
ple, it has been revealed that even with rapidly spreading 
breast cancer, tumor tissue infiltration with CD8 + T cells 
is associated with a better outcome(36-37). 

The lymphocytes, infiltrated in tumor tissue 
(4,38,39) reveal oligoclonal expansion(40,41), recognize 
tumor antigens(38,42-44) and have a tumor-specific cyto-
lytic effect in the cell( 45) even in case of ovarian cancer. 

Interferon-Υ and interleukin-2, which are released by 
T-cells upon activation of antigens(46),  cannot be identi-
fied in most tumors that do not contain T-cell islets, but is 
easily detected in the tumors, in the tissues of which T- 
cells were detected in the form of islets. Numerous studies 
have shown that despite the different mechanisms by 
which tumors can evade immune surveillance(47-51), it 
has been confirmed that immune systems actively attacks 
ovarian cancer in one part of patients(38-45). 
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Diagnostic of bone metastasis in patients with breast cancer    
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 Abstract 
 
Breast cancer is the most commonly occurring cancer in women population. 70% of patients with breast cancer have evidence of 
skeletal involvement Early detection of bone metastasis is very important for accurate staging, optimal treatment as well as prog-
nosis of patients with cancer. In the last several decades various radiologic and nuclear medicine tools have been developed and 
extensively employed in the detection of bone metastasis, including those of breast cancer. Owing to wide spread availability of 
these technologies and incidence of breast cancer patients, many of which develop bone metastasis during the course of the dis-
ease. This paper reviews major aspects of diagnostic methods of bone metastasis in patients with breast cancer. It describes the 
available imaging methods to diagnose bone metastasis and its utility without having formal comparison between these technolo-
gies. (TCM-GMJ April 2020; 5(1):P11-P14)           

 
Keywords: Bone metastases; Breast cancer; Nuclear medicine diagnostic; SPECT/CT; PET/CT MRI; CT; X-ray. 

Introduction 

ccording to the WHO, there were over 2 mil-
lion new cases in 2018. About 1 in 8 women 
(12%) will develop invasive breast cancer 
throughout her lifetime. The skeleton is the 

third (after the liver and lungs) most common organ to 
be affected by metastasis, and 70% of patients with breast 
cancer have evidence of skeletal involvement (1).   Any 
type of cancer that metastasizes via the bloodstream can 
infiltrate the bone marrow. Different types of bone me-
tastases vary in their anatomic and metabolic appearance 
and in the reaction they induce in the surrounding bone; 
Bone metastases are classified as osteoblastic (bone-
building), osteolytic (bone-destroying), or mixed. Diagno-
sis of bone metastasis is crucial to determine the prognosis 
and to optimize therapy. Significant morbidity may result 
from skeletal metastases including pain, pathological frac-
ture, spinal cord compression, bone marrow suppression 
and hypercalcaemia (2). However, in some patients with 
bone metastasis survival may be relatively long, depend-
ing, among many other factors, on their radiological ap-
pearance. Hypercalcaemia is a symptom of low specificity 
for metastatic bone disease; nevertheless, it is a significant 
complication in oncological treatment and worsens the 
prognosis of the patient (3). 

Therefore, the diagnosis and treatment of bone me-
tastases before the development of significant neurologic 
and functional deficits might improve the outcome of 

A 
breast cancer patients. Appropriate imaging can assist in 
the early detection of bone metastases (4).                                            
In this review, which is based on literature data, and own 
research material we describe the role of various radiolog-
ical and nuclear medical imaging studies in the detection 
of bone metastases in patients with breast cancer (5). The 
available studies generally deal with only one tumor type 
per the study, making the comparisons across imaging 
modalities generally unavailable (6).  

Bone scintigraphy (BS) with technetium-99m–
labeled diphosphonates is one of the most frequently per-
formed of all radionuclide procedures over the past sever-
al decades. Moreover, some conditions that are not de-
picted on anatomic images can be diagnosed with bone 
scintigraphy. BS is a method of imaging with excellent 
sensitivity (95%) that makes it useful in screening for me-
tastases, and it forms the basis of Radionuclide bone im-
aging screening(7). Bone metastases usually appear as 
multiple foci of increased activity (osteoblastic metasta-
sis), although they occasionally manifest as areas of de-
creased uptake (osteoclastic metastasis) (8). 

Since bone scintigraphy evaluates changes in bone 
structure rather than directly imaging the tumor, it can 
take as long as 6 months to reflect the response to therapy 
(9). Although the changes in the appearance of bone le-
sions with effective treatment occur slowly, however, due 
to sometimes being paradoxical, as exemplified in the 
phenomenon of bone scintigraphy “flare”, this can make 
the evaluation of treatment difficult (10) (Fig 1).  

Data in the literature shows that SPECT/CT (Single-
photon emission computed tomography) can provide true 
(3D) information. This information is typically presented 
as cross-sectional slices through the patient but can be 
freely reformatted or manipulated although not systemati-
cally performed. It is usually targeted by the whole body 
scan and eventually focuses on areas of increased radio-
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tracer uptake (11). The potential benefit of carrying out a 
SPECT/CT, systematically associated with PBS and ex-
ploring the whole axial skeleton, would especially be to 
improve the specificity of focal bone lesions (12) (Fig.2). 

Positron emission tomography (PET) is a modern 
and recognized method of detecting cancer cells. The use 
of a marker 18F-FDG is an effective way of indicating 
cells with the increased absorption of glucose, such as me-
tastases. By combining PET and CT, high-resolution imag-
es can be obtained (13). 

Radionuclide bone scanning has been the standard 
initial imaging method for the detection of skeletal metas-
tases because of its great sensitivity and its ability to exam-
ine the whole skeleton in a single examination (14). How-
ever, some reports indicate that bone scanning is less ef-
fective than FDG PET for detecting bone metastases in 
breast cancer, whereas other reports indicate that FDG 
PET has a lower sensitivity for detecting breast cancer 
bone metastases than bone scanning (15). Therefore, FDG 
PET has not yet found a firm role in the clinical evaluation 
of bone metastases in breast cancer. Bone SPECT has 
proven to be superior to planar imaging in detecting vari-
ous bone diseases. Because no studies comparing bone 
SPECT and FDG PET have been reported, it is not clear 
whether FDG PET is a more powerful tool than bone 
SPECT in the clinical evaluation of breast bone metastases 
(16).  

Fluorine-18 fluoro-2-deoxy-D-glucose positron emis-
sion tomography/computed tomography (18F-FDG 
PET/CT) is reported to be helpful in treatment response 
assessment and follow-up of metastatic bone disease in 
breast cancer patients. In metastatic setting (17), 18F- 
FDG-PET/CT contributes to management optimization 
by allowing termination of toxic therapies in no respond-
ers. However, the role of this modality in the assessment 
of the treatment response of bone metastases in breast 
cancer is not sufficiently established (18).  

Magnetic resonance imaging (MRI) is the most 
sophisticated method for imaging bone tumors. This tech-
nique is based on the detection of the proton content in 
the cells. Cancer cells contain more water molecules than 
healthy bone marrow or cortical bone. Diagnostic images 
deter-mine not only the degree and type of damage to the 
bone but also allow assessing the soft tissues adjacent to 
the tumor. During whole-body MRI examination there is a 
greater chance of diagnosing (osteoclasic) metastases, than 
with the use of scintigraphy (19). 

 New imaging techniques such as MR imaging and posi-
tron emission tomography (PET) can identify bone metastases 
at an earlier stage of growth before host reactions of the oste-
oblasts occur. Whole-body MR imaging has the potential to 
visualize the bone marrow (the initial site of neoplastic cell 
infiltration) directly and to determine abnormalities in bone 
marrow cell composition with high anatomic resolution. Fluo-
rine-18-fluorodeoxyglucose (FDG) PET depicts early malig-
nant bone marrow infiltration because of its early increased 
glucose metabolism. In adults, both MRI and PET-CT imag-
ing modalities have been reported to provide sensitivity (up to 
100%) for detecting bone metastases superior to that of skele-

tal scintigraphy(20) (Fig3). 
Computed tomography (CT) is a complementary 

imaging technique used to diagnose bone metastases. It is 
recommended particularly in dealing with discrepancies 
between the outcomes of X-ray (negative) and scintigraphy 
(positive) (21). It allows us to establish the range of de-
struction of the cortical bone and the presence of perioste-
al reactions (14). Obtained CT scans give the ability to 
determine the spatial structure and volume of metastasis. 
The delectability of metastases is less in CT than bone 
scintigraphy but due to its collaborative imaging as well as 
additional information about soft tissue structures CT is 
useful in this situation(22). 

Classic X-ray (radiography) in 2 orthogonal projec-
tions is most often the first test performed in the early 
diagnosis of metastases. On the basis of X-ray one can not 
only obtain information on the size and location of the 
bone tumour, but also assess the risk of pathological frac-
ture. X-ray shows us to determine whether the tumor is 
osteolytic, osteoblastic, mixed. Due to its accessibility and 
popularity, the X-ray examination is quick and cheap, giv-
ing it a crucial advantage. In each case, the metastatic tu-
mor diagnosis should strive to clarify the nature of the 
change with the use of further imaging methods (MRI, 
CT)(23). 

The material presented in the article is part of PhD 
research of Iv. Javakhishvili Tbilisi State University and 
belongs to Acad. Fridon Todua Medical center. Confirma-
tion for using imaging material is accepted from all of the 
patients, including in this article.                                                             
 

Conclusion 
 

The use of modern imaging techniques allows the ex-
act diagnosis of bone metastases. Standard examination, 
such as BS, is characterized by adequate sensitivity, is the 
first-line imaging of bone metastasis. While it is not per-
fect, its specificity is improved by SPECT/CT (hybrid im-
aging), becoming very good at detecting bone metastasis. 
PET/CT appears to have high accuracy and is recom-
mended for further evaluation. F18-fluoride PET/CT (or 
WB-DW-MRI) may further contribute to BS for staging at 
diagnosis but may not be appropriate for all forms of ther-
apy.  Thus, it remains an important diagnostic tool. In the 
absence of correlation between clinical status (chronic 
pain) and radiographic image, the examinations with the 
high specificity towards metastatic tumors are computed 
tomography (CT 86%) and magnetic resonance imaging 
(MRI 97%). Scintigraphy, PET, and whole-body MRI ena-
ble imaging of the entire skeletal system within one exami-
nation, which makes them an important tool for bone 
screening in patients with breast cancer.  
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Figure 1: Women 54 y  breast cancer, BS 
multiple bone metastasis  

Figure 2: Women 46y, whit breast cance relapse, 
SPECT (a) high local uptake in scapula and Th1, 
according  to SPECT/CT (b,c) revealed scapula-
mts damage and Th1 degenerative changes. 

a 

b 
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Figure 3: Single bone metastasis, BS (a), CT(b), MRI (c)  
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 Abstract 
 
Objective: The improvement of treatment of liver gunshot injuries, which are complicated by the formation of bile leaks, by 
applying endoscopic retrograde cholangio-pancreatography and stenting of the bile ducts. 
Patients and methods: The analysis of the treatment of 18 wounded patients with severe gunshot injuries of the liver and the 
formation of bile leaks was conducted. They underwent endoscopic retrograde cholangio-pancreatography and bile duct stent-
ing. 

Results: After endoscopic retrograde cholangio-pancreatography, there was a marked decrease in the amount of bile that 
drained outwards (by an average of 50.8% for the first day) with a cessation of bile leak after 4 - 6 days. In 3 patients there were 
limited bilomas formed, which were evacuated via percutaneous puncture under ultrasound guidance. Temporary stent from the 
common bile duct was removed after 30-45 days in an outpatient setting. 
Conclusion: In the surgical treatment of severe injuries of the liver, the frequency of complications associated with bile leaks 
(bile peritonitis, bilomas, external bile fistula) reaches 86 - 93%. Endoscopic retrograde cholangio-pancreatography allows to 
determine the source of bile leaks, and endobiliary stenting is the method (surgery) of choice in the treatment of bile fistula. 
Minimally invasive methods of puncture drainage hemobilomas help to avoid their suppuration, and if the latter - to drain the 
purulent focus without laparotomy. (TCM-GMJ April 2020; 5(1):P15-P17)           
 
Keywords: Gunshot liver injury; Bile leaks; Endoscopic retrograde cholangio-pancreatography; Bile duct stenting. 

 Introduction 

 

roportion of liver injuries in the structure of 
penetrating gunshot wounds of abdomen 
ranges between 16,4% and 28,2% (2). Accord-

ing to data obtained from military conflict at the East of 
Ukraine for penetrating bullet wounds – up to 19,7%, 
shrapnel wounds – up to 23,4%, and the mortality rate is 
13-18% (1). The majority of these injuries are combined 
or multiple. The patients are admitted to stages of medi-
cal evacuation (SME) of II, III level of medical supply 
(forward surgical group, deployed at local medical facili-
ties; military mobile hospitals), where surgical care is pro-
vided to severe and critical casualties. For this reason, the 
majority of surgical operations are performed according 
to the “damage control surgery” (DCS) principle.   

In case of severe liver trauma (III-IV grade of 
American Association for the Surgery of Trauma (AAST) 
score) surgical manipulations of the first phase of DCS 

P 

are directed to fast stop of bleeding: liver and perihepatic 
packing (plugging of the liver), hemostatic sutures, elec-
trocoagulation. In this case, as a rule, external drainage of 
biliary ducts is not performed, as well as precise hemo- 
and bilostasis at the liver wound surface. Further treat-
ment is provided at SME of III-IV level of medical sup-
ply, where problems appear – complications due to in-
complete scope of previous intervention. Some of them 
are associated with free leakage of bile from the liver 
wound surface, which occurs in 86-93% cases according 
to literature data (8). Bile leakage can happen after any 
operation performed at biliary ducts and hapatopancere-
atoduodenal zone. In most cases, its sources are small 
lesions of biliary ducts (in the gallbladder bed area and 
cystic duct), but its outcomes (biloma and abscess for-
mation, biliary peritonitis, sepsis) can be fatal when treat-
ed improperly. External biliary fistula is a relatively con-
trollable complication after liver DCS, it occurs most of-
ten due to routine installation of a drainage in perihepatic 
space at the end of the operation. Biliary leakage is a per-
sistent, stable or periodic, full or partial leakage of bile 
outside (external biliary fistula), into hollow organs, for-
mations (internal biliary leakage), when the bile fully or 
partially avoids its natural way into the intestine.  

Many publications are devoted to the treatment of 
free biliary leakage by endoscopic sphincterotomy tech-
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nique and biliary duct stenting in the available literature, 
but the majority of these complications are associated with 
operations at liver and biliary ducts or peacetime trauma (3
-7,9). In our study, we paid attention to the treatment of 
complications of gunshot liver trauma in the system of 
medical care of forces. 

 

Patients and methods 

Analysis of surgical treatment of 18 wounded with 
severe gunshot injuries of the liver, who were treated in 
the National Military Medical Clinical Center from 2014 
till 2018 years was performed. 

All patients had gunshot bullet or shrapnel injuries of 
the liver as a component of penetrating abdominal or 
thoracoabdominal injury. Initially, operations were per-
formed at the SME of II level of medical supply, where 
laparotomy, hemostasis of liver wound (hemostatic su-
tures, external, internal or combined packing (plugging), 
electrocoagulation) had been done. Interventions, associat-
ed with other injuries of abdominal organs and structures, 
thorax in case of thoracoabdominal injuries (pleural drain-
age installation) had been performed. Operations had been 
finished by drainage of the abdominal cavity, including 
perihepatic space. During retrospective evaluation accord-
ing to AAST score the grade of liver injury was II in 6 cas-
es, III in 10 cases and IV in 2 cases. Re-operations had 
been performed in 7 cases because of relapse of in-
traabdominal bleeding from liver wound, and in 8 cases on 
purpose to remove tampons from the perihepatic space.  

Patients were transferred to National Military Medical 
Clinical Center in 2-17 days after injury (on the average 6-7 
days). In all cases, external leakage of bile was observed 
from the drainages with debit from 200 to 1000 ml 
(median – 350ml, deviation ± 179 ml). This situation was 
regarded as the presence of unformed external biliary fis-
tula with the high debit of bile secretion. All the patients 
underwent multispiral computed tomography examination 
of the abdomen with intravenous contrast media to evalu-
ate the level of liver injury, anatomic peculiarities of the 
injury, condition of intrahepatic and extrahepatic biliary 
ducts, and other injuries of the abdomen and their compli-
cations. Subsequently, diagnostic and treatment endoscop-
ic retrograde cholangio-pancreatography (ERCP) was done 
with detection of the level of bile leakage source and stent-
ing of biliary duct. 

Informed consent for the publication of medical pic-
tures for scientific and educational purposes was obtained 
from the patients. 

 

Result 

After the endoscopic cannulation of the major duo-
denal papilla, cholangiography was performed. According 
to cholangiography findings, in 12 cases segmental or 

small biliary ducts were the source of bile leakage, in 6 cas-
es – right or left hepatic ducts (fig.1).  

Endoscopic papillosphincterotomy (EPST) was not 
performed to preserve the confining function of the Oddi 
sphincter in the future. Stenting was performed by the 
conductor with temporary polyvinyl chloride stents 7-10 
Fr from 70 to 120 mm in length. Stent was placed to lobu-
lar and/or segmental duct in the direction of damaged 
segments (fig.2). 

After the endoscopic intervention, a significant de-
crease in quantity of bile discharged from external drainag-
es from perihepatic spaces had been observed (on average 
by 50,8% on the first day) with cessation of bile leakage 
after 4-6 days.  

Perihepatic drainages were removed on 3-5 days after 
cessation of external bile leakage (fig.3). In 3 patients lim-
ited bilomas formed, successfully treated by percutaneous 
puncture under ultrasound guidance. Temporary stent 
from the common biliary duct was removed after 30-45 
days in an outpatient setting.   

Thereby, ERCP with stenting of biliary ducts has 
shown its effectiveness as a method of prevention of free 
bile leaking in severe liver injuries. 

 

Discussion 

Normal pressure in the common biliary duct is 30-50 
mm H2O, passing pressure, required for opening of Oddi 
sphincter, is 100-180 mm H2O. Exactly such a high level 
of passing pressure causes bile leakage from damaged bili-
ary ducts from the liver wound surface and biliary leakage 
formation. As a chemically aggressive fluid, bile hampers 
liver wound healing, maintains inflammation and can pro-
voke secondary arrosive bleeding. The physiological and 
therapeutic meaning of biliary duct stenting is in eliminat-
ing of confining function of Oddi sphincter, which leads 
to the reduction of pressure in the common biliary duct to 
the average level in the small intestine lumen (40-50 mm 
H2O). In this way facilitated internal bile drainage is pro-
vided. 

Endobiliary stenting was used to treat biliary leaking 
(18) to create conditions of free bile passage into the duo-
denum and reduction of pressure in the biliary system. In 
such cases EPST should be avoided with the aim to pre-
serve the confining function of the Oddi sphincter – the 
predominant majority of casualties during combat actions 
are young men without gallstone disease. In the case of 
biloma (hemobiloma) formation, external percutaneous 
drainage under ultrasound guidance was performed. Surgi-
cal treatment was successful in 17 patients, in whom liver 
wounds healed without the formation of permanent biliary 
fistulas and clinically relevant consequences. One patient 
with severe combined injuries died after long-term treat-
ment at the background of a heavy course of traumatic 
disease complicated by sepsis. 

 
 

19 



  TCM&GMJ,  April 2020                                                                                                                                                                                                     Zarutskyi et al.                                                                                                                             

Conclus ions 

1. In surgical treatment of severe injuries of the liver ac-
cording to the “damage control surgery” principle, the 
frequency of complications associated with bile leaks 
(bile peritonitis, bilomas, external bile fistula) reaches 
86 - 93%.  

2. ERCP allows us to determine the source of bile leaks, 
and endoscopic endobiliary stenting is the method 
(surgery) of choice in the treatment of bile fistula in 
case of biliary system drainage has not been per-
formed during previous surgical operations.  

3. Minimally invasive methods of puncture drainage of 
intraparenchymal and other limited liquid accumula-
tions (hemobilomas) help to avoid their suppuration, 
and if the latter - to drain the purulent focus without 
laparotomy. 
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Figure1: Contrasting of biliary ducts during ERCP and 
leakage of contrast medium into perihepatic space. 

Figure2. Temporary stent installed into right lobar duct 
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Figure 3. Histogram of reduction of bile volume, ex-
creted through perihepatic drainages 
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  Abstract 
 
Background: In July 2018 the World Health Organization updated antiretroviral therapy guidelines to recommend dolute-
gravir (DTG) as preferred first line drug. DTG was introduced in Georgia in 2017 and since 2018 has been prescribed as pre-
ferred first line option.  
Aim: We aimed to describe uptake of DTG in Georgia and evaluate outcomes of DTG-based antiretroviral therapy.  
Materials and Methods: Study included all patients initiating DTG based treatment between July 1, 2017 and June 10, 2019. 
Data on patient demographic, epidemiological, clinical and laboratory parameters were extracted from the national AIDS 
health information system. Virologic response was evaluated in patients receiving DTG-based antiretroviral therapy at least for 
6 months period. Viral suppression was defined as viral load (VL) <200 copies/ml. Missing VL data among patients on DTG 
based treatment for more than 12 months and discontinuation of therapy were defined as a failure (VL >200 copies/ml). Fac-
tors associated with achieving viral suppression were evaluated in multivariable Cox proportional hazards regression analysis. 
Results: A total 635 patients initiated DTG-based therapy, among them the median age was 40 (IQR: 32-48) years, 459 
(72.3%) were men, 326 (51.3%) were infected through heterosexual contact, 169 (26.6%) through injection drugs use and 123 
(19.4%) through sex between men. Overall 487 (76.7%) patients received DTG as part of their first line regimen and 148 
(23.3%) – as part of second line treatment. Per quarter uptake of DTG increased by 300% from 31 persons initiating DTG-
based antiretroviral therapy in Jul-Sep 2017 to 124 persons in Apr-Jun 2019. Tenfovovir/emtricitabine + DTG was most com-
monly prescribed combination (n=510, 80.3%), followed by zidovudine/lamivudine + DTG (n=55, 8.7%), abacavir/
lamivudine + DTG (n=29, 4.6%), dual-drug combination of ritonavir boosted protease inhibitor + DTG 41 (n=41, 6.5%). Of 
635 patients initiating DTG-based treatment 13 patients died and 11 patients switched to other ART.. Remaining 611 patients 
were followed for the median 7.8 (IQR: 3.2-11.7) months. A total of 369 patients were evaluable for virologic outcomes, in-
cluding 363 patients remaining on DTG-based ART and 6 patients completely discontinuing ART. Among 369 patients as-
sessed for virologic outcomes 339 (91.9%) patients had viral suppression at the last viral load measurement. Viral suppression 
rate was 92.9% among persons on first-line treatment and 88.8% among persons on second-line treatment. In multivariate 
analysis receiving first-line treatment was significantly association with achieving viral suppression (Hazard ratio: 1.58, 95% CI: 
1.20-2.08, p=0.001), while time since HIV diagnosis per additional year was inversely associated with the outcome of interest 
(Hazard ratio: 0.92, 95% CI: 0.89-0.95, p<0.0001). 
Conclusions: DTG has been successfully introduced in Georgia and the uptake has been increasing over time. Early results 
show effectiveness of DTG both in first- and second-line treatments. Treatment uptake, retention and viral suppression 
should be further monitored to inform national ART program. (TCM-GMJ April 2020; 5(1):P18-P22)           
 
Keywords: Antiretroviral therapy; Dolutegravir; Georgia; Eastern Europe. 

Introduction 

 

mprovements in efficacy and safety of an-
tiretroviral therapy (ART) to treat infection 
caused by human immunodeficiency virus 

(HIV) significantly increased life-expectancy of people 
living with HIV across the globe (1). Owing to the break-
through pricing agreements, resource-limited countries 

I 
have now access to new high-quality medicines such as 
generic formulation of newer generation integrase strand 
transfer inhibitor (INSTI) Dolutegravir (DTG) (2).  

Due to its potency and favorable safety profile, DTG 
has become standard of care in resource-rich settings and 
is now rapidly rolling-out in low- and middle-income 
countries (3). In July 2018 the World Health Organization 
(WHO) updated ART guidelines to recommend DTG as 
a preferred first-line treatment option and preferred sec-
ond-line drug among those failing non-DTG based regi-
men (4). Currently there are limited real-life data on the 
use of DTG in resource-limited settings. 

Georgia has established effective HIV care model 
that ensures high engagement in the continuum of care 
and universal access to antiretroviral therapy that translat-
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ed into dramatic reduction in AIDS-related mortality (5-7). 
DTG in Georgia was introduced in 2017 for selected pa-
tient groups and since 2018 it has been recommended as 
preferred first-line option. The objective of this study was 
to describe uptake of DTG in Georgia and evaluate out-
comes of DTG based ART.  
 
 

Methods 

 
A retrospective cohort study included all adult (age≥18 

years) HIV patients initiating DTG based treatment in the 
country between July 2017 and June 2019.  

Provision of ART in Georgia is governed by the nation-
al clinical practice guidelines. Since 2015 treatment is rec-
ommended for all HIV patients regardless of CD4 cell 
count or disease stage. DTG for the first-line treatment is 
recommended in combination with fixed-dose combina-
tion of two nucleoside reverse transcriptase inhibitors 
(NRTI) - tenofofovir/emtricitabine (TDF/FTC), alterna-
tive NRTIs include abacavir/lamivudine (ABC/3TC) and 
zidovudine/lamivudine (AZT/3TC). In second-line treat-
ment DTG can be used with the same NRTIs or as a dual 
combination with ritonavir-boosted protease inhibitors 
(PI/r) Lopinavir (LPV), Atazanavir (ATV) or Darunavr 
(DRV). 

Data on patient demographic, epidemiological, clinical 
and laboratory parameters were extracted from the nation-
al AIDS health information system (AIDS HIS), which is 
the secure web-based system collecting real-time data from 
all HIV care providers in the country. Virologic outcomes 
were evaluated in patients receiving DTG-based ART for 
at least 6 months period. Virologic outcome of interest 
was viral suppression defined as viral load (VL) <200 cop-
ies/ml at the last viral load measurement. Missing VL data 
among patients who were on DTG based treatment for 
more than 12 months and who discontinued therapy were 
categorized as virologic failure (VL >200 copies/ml). 

Descriptive statistics were used to describe uptake 
DTG. Factors associated with achieving viral suppression 
were evaluated in multivariable Cox proportional hazards 
regression analysis. All statistical analyses were performed 
using SAS v9.4. P value <0.05 was defined ad statistically 
significant. 
 
 

Results and discussion 

 
A total 635 patients initiated DTG-based therapy dur-

ing the study period, among them the median age was 40 
(IQR: 32-48) years, 459 (72.3%) were men, 326 (51.3%) 
were infected through heterosexual contact, 169 (26.6%) 
through injection drugs use (IDU) and 123 (19.4%) 
through sex between men (Table 1). Majority of partici-
pant were diagnosed late (CD4 cell count at diagnosis 
<350).  

The most commonly prescribed DTG-based regimen 
was combination of TDF/FTC + DTG (n=510, 80.3%). 

Dual PI + DTG regimen was prescribed to 41 (6.5%) pa-
tients on second-line treatment. Overall 487 (76.7%) pa-
tients received DTG as part of their first line regimen 
(including 174 treatment-naïve patients initiating first regi-
men with DTG and 313 patients switching to DTG after 
initial NNRTI based regimen) and 148 (23.3%) – as part 
of second line treatment (Table 1). 

Uptake of DTG has been increasing over time, particu-
larly after spring 2018 when national guidelines were up-
dated to recommend DTG as preferred first-line option. 
Per quarter uptake of DTG increased by 300% - from 31 
persons initiating DTG-based ART in Jul-Sep 2017 to 124 
persons in Apr-Jun 2019 (Figure 1).  

Patients were followed for the median 7.8 (IQR: 3.2-
11.7) months. Over the follow-up 17 (2.7%) patients dis-
continued therapy and 13 (2.0%) died, thus 605 (95.3%) 
patients remained on DTG (Figure 2). A total 369 patients 
were evaluable for virologic outcomes, among them 339 
(91.9%) patients had viral suppression at the last viral load 
measurement. Viral suppression rate was 92.9% among 
persons on first-line treatment and 88.8% among persons 
on second-line treatment (Figure 3). Among 118 treatment
-naïve patients 112 were virally suppressed (94.9%). Analy-
sis by treatment regimens showed lowest response rate 
among persons receiving dual combination of DTG with 
PI/r of 80.8% - the regimen used in heavily pretreated 
patients. 

In multivariate regression analysis patients receiving 
first line ART were more likely to achieve viral suppres-
sion (Hazard ratio [HR]: 1.58, 95% CI: 1.20-2.08, 
p=0.001), while time since HIV diagnosis per additional 
year was inversely associated with the outcome of interest 
(HR: 0.92, 95% CI: 0.89-0.95, p<0.0001). Non-IDUs were 
more likely to achieve viral suppression in unviariate analy-
sis (HR: 1.31, 95% CI: 1.02-1.68, p=0.04), but statistical 
significance was not retained in multivariate model (HR: 
0.88, 95% CI: 0.65-1.18, p=0.39). 

DTG has been rapidly rolling-out in Georgia consistent 
with latest national and international recommendations. 
Optimization of treatment with this new highly effica-
cious, tolerable and durable medication has potential to 
speed-up achievement of global treatment targets to end 
the AIDS epidemic (8). Recent modeling study also shows 
that availability of generic formulations of new drugs, in-
cluding DTG, can save US$ 3 billion on HIV treatment in 
low- and middle-income countries by 2025 globally (9). 
Therefore promoting wider use of DTG including through 
demonstrating its effectiveness in real-world settings is 
very important. 

While most of the data on effectiveness of DTG origi-
nated from resource-rich settings (10), it is important to 
document effectiveness of the drugs in resource-limited 
countries to support increasing uptake of DTG. To the 
best of our knowledge there is only one published real-
world study evaluating generic DTG in resource-limited 
settings. Kumarasamy and colleagues showed safety, toler-
ability and efficacy of generic DTG in the cohort of 564 
patients from India (11).  

Our study demonstrated excellent efficacy with more 
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than 90% of participant achieving viral suppression after 
median 7.8 months of follow-up. Persons on first-line 
ART were more likely to achieve viral suppression as con-
firmed in multivariate analysis underlining that treatment-
experienced persons may need additional adherence sup-
port. The lowest response rate (80.8%) was shown in pa-
tients receiving two drug combination of boosted PI and 
DTG – regimen usually used in heavily pre-treated pa-
tients with multiple drug resistance mutations. Neverthe-
less, this should not preclude prescription of DTG in sec-
ond-line treatment as superiority of DTG over boosted 
lopinavir has been clearly document in a recent random-
ized control trial when used in combination with 2 NRTIs 
(12). In the post-hoc analysis of the same trial DTG   re-
tained superiority even in the presence NRTI mutations 
(13). In addition, 88.8% viral suppression observed in our 
study compares favorably to our previous report showing 
suppression rates between 79-83% among patients receiv-
ing Atazanavir and Lopinavir based second line regimens 
(14).  

Study has limitation. First of all it was focused on effica-
cy outcome and missed to evaluate real-world safety of 
generic DTG in Georgian settings. The most commonly 
reported adverse events associated with DTG are neural 
system toxicity manifested by headaches, dizziness and 
sleep disturbances (15). Neurotoxicity has been identified 
as the main reason for discontinuing DTG treatment in a 
number of cohort studies (16-18). In our study treatment 
discontinuation rate was low with only 2.7% patients stop-
ping DTG. Recent cohort collaboration from Europe and 
Australia showed that the toxicity was the main reason for 
stopping DTG within 6 months of starting the drug (18), 
therefore we can assume that majority of discontinuations 
were due to toxicity, although this has not be evaluated. 

Weight gain associated with DTG is another emerging 
issue. Recent studies show that weight gain and treatment 
emergent obesity are worse with DTG (19). This issues 
along with neurotoxicity needs to be closely monitored as 
treatment uptake further increases.  

The most concerning issue related to DTG is the poten-
tial embryo-fetal toxicity. Surveillance study from Botswa-
na reported that exposure to DTG at the time of concep-
tion or early in the pregnancy is associated with increases 
risk of neural tube defects (20). In follow-up study in Bot-
swana Zash and colleagues reported decrease in the fre-
quency DTG-associated neural tube defects, but it was still 
higher than reported with other antiretroviral drugs (21). 
No cases of neural tube defects were identified in Brazil 
among 382 women, who received DTG at the time of 
conception (22). Initiating DTG after the first trimester 
appears to be safe and effective, as DTG more rapidly 
achieves viral suppression without exhibiting serious toxic-
ities (23, 24). Based on the available evidence Georgian 
national guidelines do not recommend DTG during first 
trimester of pregnancy or among women of childbearing 
potential, who do not use effective contraception (25). 
Guidelines will be revised as more evidence becomes avail-
able. 
  Overall study had short duration evaluating early results 

of DTG introduction. Sample size was not large limiting 
statistical power to assess associations in certain cases such 
as association between individual drug regimens with viral 
suppression. Longer follow-up with larger number of par-
ticipant will be required to assess long-term effectiveness, 
including efficacy and safety, of generic DTG in routine 
clinical practice. 

 

Conclusions 

 
DTG has been successfully introduced in Georgia 

and the uptake has been increasing over time. Early results 
show effectiveness of DTG both in first- and second-line 
treatments. Results of our study support roll-out of gener-
ic DTG in lower- and middle-income countries. Treatment 
uptake, retention, viral suppression and safety should be 
further monitored to inform national ART program. 
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Table 1. Study population characteristics (n=635) 

ART = antiretvorial therapy, DTG = Dolutegravir; TDF/FTC = Tenofovir/emtrictabine; ABC/3TC = Abacavir/lamivudine; 
AZT/3TC = Zidovudine/lamivudine; ATV/r = Atazanavir/ritonavir; DRV/r = Darunavir/ritonavir; LPV/r = Lopinavir/r 

Characteristic Total 

(n=635) 

1st line ART 

(n=487) 

2nd line ART 

(n=148) p value 

Age, median years (IQR) 40 (32-48) 39 (31-47) 44 (36-50) <0.0001 

Gender, n (%)         

Women 176 (27.7) 134 (27.5) 42 (28.4) 0.84 

Men 459 (72.3) 353 (72.5) 106 (71.6)   

Mode of HIV transmission, n (%)         

Injection drugs use (IDU) 169 (26.6) 103 (21.1) 66 (44.6) <0.0001 

Heterosexual contact 326 (51.3) 258 (53.0) 68 (46.0)   

Male-to-male sex 123 (19.4) 112 (23.0) 11 (7.4)   

Other/unknown 17 (2.7) 14 (2.9) 3 (2.0)   
CD4 cell count at diagnosis, median 

(IQR) 
290 (124-452) 

321 (162-480) 194 (62-346) <0.0001 

CD4 cell count <350 384 (60.5) 272 (55.9)  112 (75.7)   <0.0001 
Time since HIV diagnosis, median years 

(IQR) 
3.8 (1.2-8.0) 

3.2 (0.9-7.0) 6.7 (3.1-10.3) <0.0001 

ART regimen, n (%)         

TDF/FTC + DTG 510 (80.3) 435 (89.3) 75 (50.7) <0.0001 

AZT/3TC + DTG 55 (8.7) 24 (4.9) 31 (20.9)   

ABC/3TC + DTG 29 (4.6) 28 (5.7) 1 (0.7)   

ATV/r + DTG 17 (2.7   17 (11.5)   

DRV/r + DTG 15 (2.4)   15 (10.1)   

LPV/r + DTG 9 (1.4   9 (6.1)   
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Figure 1. Quarterly uptake of dolutegravir-based antiretroviral therapy 

Figure 2. Flow-chart of patients eligible for virologic outcome assessment  

Figure 3. Viral suppression rates of dolutegravir-based antiretroviral therapy 
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Coexistent presentation of Graves’ disease and a Riedel’s thyroiditis -  

Diagnostic dilemma 

 

Gvianishvili T.
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 Gogiashvili L.
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 Abstract 
 
Background: The coexistence of Riedel's thyroiditis and Graves' disease is quite rare, presents a diagnostic dilemma and requires 
a particular clinical approach.  
Case report: We describe a 69-year-old man who had two autoimmune processes - Riedel's thyroiditis and Graves' disease, which 
develop at the same time in different lobes of the thyroid with contradictory manifestations. The diagnosis was confirmed by 
histological examination.  
Conclusions: Present case is unique by development and management, especially, it should be noted that iodine deficient thyroid 
diseases are endemic to the Caucasus region (Georgia), although the present case is the only one in our observation period (2016-
2019). (TCM-GMJ April 2020; 5(1):P27-P30)           
 
Keywords: Riedel's thyroiditis; Graves' disease; Autoimmune thyroiditis  

Introduction  

 iedel's thyroiditis (RT) is a rare, chronic in-
flammatory disease of the thyroid gland char-
acterized by a dense fibrosis that replaces thy-
roid parenchyma (1-3). The fibrotic process 

invades adjacent structures of the neck and extends be-
yond the thyroid capsule. This feature differentiates RT 
from other inflammatory or fibrotic disorders of the thy-
roid. Extension beyond the thyroid also differentiates this 
from the fibrosing variant of Hashimoto thyroiditis (HT) 
(3-5). 
    In contrast, unit cases of coexistence of Riedel's thy-
roiditis and Graves' disease are described (6, 7). It should 
be noted, that the case described relates to a patient who, 
after surgical treatment of hyperthyroidism, developed 
Riedel's thyroiditis in the remaining tissue of the thyroid 
gland. (6). According to Bryan Mclver et al. case report 
(2010), Graves' disease developed of the background of 
unilateral Riedel’s thyroiditis (7). All named authors have 
recommended surgical treatment of Riedel's thyroiditis, 
which the differential diagnosis from anaplastic carcino-
ma was not possible, based on extensive radiological find-
ings (6-8). 
    We present a case of thyroid pathology, where simulta-
neously developed Riedel's thyroiditis in right lobe and 

R 
Greaves disease in the left lobe - two different clinical-
morphological forms of autoimmune thyroiditis that have 
not been compared in the literature as coexisting process.  
 

Case presentation  

Patient: Male, 69 years old. 
Chief complaint: Increase in thyroid gland size, com-
pression on the trachea, and shortness of breath 2 months 
before hospitalization. 
Present medical condition: A 69-year-old man referred 
to the clinic for a dense formation in the anterior neck, 
anxiety, difficulty breathing, swallowing and discomfort in 
the neck area, which had been observed for about two 
months. Previously, the patient had not undergone any 
examination or treatment. 
Family medical history: No medical problems. 
Physical examination: The patient was medically stable 
with a blood pressure of 140/90 mm Hg, pulse of 92 
beats per minute, respiration rate of 18 breaths per mi-
nute, and a temperature of 36.3ºC. Hard globe protrusion 
in the anterior neck region and middle exophthalmia were 
observed; scleral icterus and conjunctival anemia not pre-
sent. On auscultation: systolic murmur, breath sounds in 
norm.  
Electrocardiography: 92 beats per minute at rest, nor-
mal sinus rhythm.   
Laboratory results: Complete blood and urine test are 
done in table (tab.1). This condition was interpreted by 
consilium as subclinical hyperthyroidism.  
Thyroid ultrasound: In the thyroid left lobe were ob-
served a well-defined irregular and hypoechoic nodules 
measuring at 1- 6X3X0,5 cm in size, 2 - 6X4X0.7 cm in 
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size, 3 - 4,5X3X5X1,5 cm in diameter, along with large 
scattered dense calcifications. Right lobe – dense mass, 
homogeneously hypoechoic with the poor demarcation of 
the gland borders. Enlarged cervical lymph nodes and in-
vasion into the parathyroid glands were not present. 
Thyroid fine needle aspiration (FNA) cytology: Cyto-
pathological results (Bethesda) have shown glandular and 
stromal cells and few liquid substances. 
Computed tomography (CT) scan of the neck: In the 
thyroid left lobe were: 1- 6X3,5X0,5 cm in size, 2 - 
6X4X0.7 cm in size, 3 - 4,5X3X5X1,5 cm nodular lesion 
occupying most of the left lobe of the thyroid. A peripher-
al calcified lesion was also identified. Right lobe demon-
strates compression of local structures by an enlarged thy-
roid with low attenuation change within areas of the in-
volved thyroid gland. 
Surgery: Total thyroidectomy was taken. Complex mass 
with hard consistency and a thick capsule that compressed 
and deformed the trachea were seen. 
Macroscopy: The test material contains two lobes of the 
thyroid gland: Left lobe is divided into 3 parts: 1 - 
6X3,5X0,5 cm in size, 2 - 6X4X0.7 cm in size, 3 - 
4,5X3X5X1,5 cm in size.  
    Adjacent to the left lobe of the gland - 3,5X1,7X0,5 cm. 
    Right lobe - 5X4X1cm in size, separately presented as 
well 1 - 4X1,5X0.6 cm in size, 2 - 3,5X0,7X0,7 cm in size. 
H&E microscopy:  Left lobe - micro- macrofollicular 
goiter with follicular cells hyperplastic buds and tall epithe-
lial cells. Cystic degeneration and necrotic areas also are 
evident. Chronic lymphocytic thyroiditis with large fused 
germinal centers was seen (Fig. 1. A, B). 
    Adjacent to the left lobe of the thyroid, composed by 
fibrotic cords with hemorrhage foci.  
    Right lobe – the multifocal fibrosclerosis with thyroid 
architectural distortion due to the marked proliferation of 
fibrous tissue, severe atrophy of the follicles and evident 
infiltration by mononuclear inflammatory cells confirm the 
diagnosis of Riedel's thyroiditis (Fig. 1. C, D).  
    Using electronmicroscopic investigation method 
(osmium tetraoxide fixation, epon-araldyte embedding, 
Tesla BS500 microscope) the following results were ob-
tained: electron micrographs of thyroid gland samples 
from left lobe were shown multilayered follicles with large 
euchromatic nuclei, heterogenous colloid in lumen, under-
ling basal lamina and blood capillary with erythrostasis 
(Fig. 2. A, B, C, D). 
Outcome: Not since of complication after surgery and 
during postsurgical replacement therapy with levothyrox-
ine.  
 

Discussion  

    It is known, that Riedel's thyroiditis is a thyroid gland 
rare, chronic inflammatory disease (1-3), but etiology not 
well known. Recent concept defines RT as autoimmune 
disease with systemic extrathyroidal fibrosis mainly associ-
ated with IgG4-related systemic disease (IgG4-RSD) (9-
12). However, IgG4-RSD may unify two well known path-

ogenesis postulate: One theory of pathogenesis postulates 
that RT results from an autoimmune process. A second 
theory holds RT to be a primary fibrotic disorder (13).  
    The presented study demonstrate unusual case, because 
two different functionally opposite autoimmune diseases 
progress within one organ, into right and left thyroid lobe. 
Based on laboratory and FNA data, we cannot determine 
which are the lieder, primary developed - Riedel's thyroidi-
tis or Graves' disease, as the characteristic changes of both 
processes are pronounced.  
    Histologic and ultrastructural images of a surgically re-
moved thyroid gland confirm in left lobe the process char-
acteristic of Graves’ disease: follicular cell hyperplasia, ex-
tensive lymphoplasmocytic infiltration with the develop-
ment of fuse active germinal centers, and secondary de-
generative changes. In the right side there was hard avas-
cular tissue with atrophy of the glandular parenchyma so-
called stone-like, dense fibrosis, which confirm characteris-
tic of Riedel's thyroiditis.  
    But, elevated TSH level, abnormal cardiac signs and 
middle exophthalmia contribute to trend of parenchyma 
hyperplasia and subclinical hyperthyroidism. 
    Due to the low incidence of Riedel’s thyroiditis, there 
are no guidelines or large clinical studies that refer to the 
optimal management of the condition as extensive com-
prehensive reviews present (6-8, 14), moreover, with 
Graves’ disease combination. This creates a diagnostic 
difficulty as laboratory data show subclinical hyperthyroid-
ism, on one hand, and high levels of thyroid peroxidase 
(TPO) and thyrotropin receptor antibodies (TRAb), on the 
other hand, which is strongly conflicting.  
    Marine-Lenhart-Syndrom was excluded, because our 
patient has two types of autoimmune thyroiditis by differ-
ent pathophysiologic mechanisms, moreover, RT and 
Graves’s disease are postulated from CT and FNA results. 
We can share with Wu, Leung et al. (15) that mechanisms 
underlying Marine-Lenhart-Syndrom include somatic con-
stitutively active mutations of the TSH receptor, but the 
absence of TSH receptor autoantibodies and over expres-
sion of Thyrotropin receptor antibodies (TRAb), Thyroid 
peroxidase (TPO) antibodies and Thyroglobulin antibody 
confirm that reported case is unusual and baseline symp-
toms of hyperthyroidism coexist with other type of auto-
immunity, such as RT. 
    Overall, we believe that the case to be of special interest 
as a diagnostic dilemma, which may have a similar pattern 
of Riedel’s thyroiditis and Graves’ disease. It is empha-
sized that iodine deficient thyroid diseases are endemic to 
the Caucasus region (Georgia), although the present case is 
the only one in the period from 2016 to 2019 (our obser-
vation period). 

 
Conclusion  
 

The reported case is to focused on two different histo-
pathologically and pathophysiologically opposite autoim-
mune processes that present clinical risk and required dif-
ferent management. 
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Test Result Reference range 
Blood Urea Nitrogen (BUN)/Creatinine 23/0.5 mg/dL 7-20/ 0.6-1.2 mg/dL 

Total protein/albumin 7.2/4.3 g/dL 6-8.3/ 3.5-5.5 g/dL 

AST/ ALT 21/20 IU/L 8-20/5-40 IU/L 
Na 140 mEq/L 135-145 mEq/L 
K 5.0 mEq/L 3.5 to 5.5 mEq/L 
Cl 110 mEq/L 96-106 mEq/L 

Ca 4.8 mEq/L 4.5-5.2 mEq/L 

Erythrocyte sedimentation rate (ESR) 16 mm/hr 0-22 mm/hr 
C-reactive protein <1 mg/L <10 mg/L 

IgG4/IgG ratio >30% 5-6% 

TSH 0,15 mU/L 0.3-4 mU/L 
FT4 4.25 ng/dL 0.7-2 ng/dL 

FT3 890 pg/dL 230-619 pg/dL 

Thyrotropin receptor antibodies (TRAb) 8 IU/mL 0-1.75 IU/mL 

Thyroid peroxidase (TPO) antibodies 17 IU/mL 0-9 IU/mL 

Thyroglobulin antibody 15 IU/mL 0-4 IU/mL 

Table 1. Blood and urine test 
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Figure 1. H&E. A. Graves disease, proliferative thyroid epithelial cells and cystic degeneration (1), 
X100; B. Graves disease, large fused lymphoid nodule with germinal center (arrow), X200. C. Riedel 
thyroiditis, fibrous tissue replaced thyroid follicles, follicles atrophy and inflammatory mononuclear 
cells infiltration, X200; D. Riedel thyroiditis, extensive fibrosis replaced thyroid parenchyma, X200.  

Figure 2. Electron micrographs. A. B. Graves dis-

ease, X2000. Multilayered follicles with large eu-

chromatic nuclei (1), underling basal lamina and 

blood capillary with erythrostasis, heterogenous col-

loid in lumen (2). C. Riedel’s thyroiditis, fibrosclero-

sis area with active fibroblast (arrows) and dense 

collagen fibers replaced follicles, X4000; D. Riedel’s 

thyroiditis, extensive fibrosis and atrophy of folli-

cles, pyknosis of nuclei (arrows), X2000. 
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On the possible role of incomplete phagocytosis in carcinogenesis and  

metastasis 

Sepiashvili D.   

 

 
   

 Abstract 
Chronic inflammation is considered a major contributor to cancer genesis. Chronic inflammation is characterized by a pro-

ductive tissue reaction with infiltration by mononuclear cells (macrophages, lymphocytes, and plasma cells), foci of necrosis, 
failure of repair, angiogenesis, and tissue sclerosis. Macrophages are the essential cells involved in chronic inflammation. 
Chronic inflammation begins with the accumulation of a critical number of activated macrophages in one place. The chronic 
inflammation can be caused by microbes or non-infectious agents however the body itself is unable to get rid of them.  A 
number of microbes absorbed by macrophages escape destruction.  They remain viable and actively multiply.  That is a pattern 
of imperfect phagocytosis. The spread of infection is observed in lymph nodes, liver, lungs and bones. The macrophages that 
contain microbes become active and begin to secrete inflammatory mediators. Hypothetically, cancer cells can also cause im-
perfect phagocytosis and the associated chronic inflammatory reaction. The cancer cells that are trapped in the macrophages 
may survive due to disruption of apoptosis in them. Imperfect phagocytosis activates macrophages and the above mentioned 
mechanisms of chronic inflammation. In the case of imperfect phagocytosis the cancer cells that are hidden in the macrophag-
es can move, penetrate into the lymphatic or blood vessels and easily reach lymph nodes with the aid of macrophages. Cancer 
cells can multiply inside the carrier macrophages. Having reached the lymph nodes the phagocytes with incubated cancer cells 
die, then insemination of cancer cells occurs in the lymph nodes and a new cycle starts. The sizes of microorganisms and stem 
cells are comparable and vary within 1 - 4 microns. Macrophages are much more active in phagocytizing microobjects 1-4 mi-
crons in size. Presumably, the small size of stem cancer cells could cause a special macrophage "tropism" to them. Hidden in 
the macrophage, cancer cells are partially or completely protected from an immune attack and they become hardly available to 
chemotherapy as well. Therefore, incomplete phagocytosis can serve as a serious obstacle to successful chemo- or immuno-
therapy. The presence of dormant or multiple cancer cells in macrophages is a predictive signal and indicates the necessity for 
completion of the phagocytosis. 

Here we propose the scheme of carcinogenesis: The violation of apoptosis, immortalization of cancer cells - incomplete 
phagocytosis - chronic inflammation, remodeling of the extracellular matrix - epithelial mesenchymal transition, anoikis, pro-
duction of "chimeric" exosomes - transportation of persistent cancer cells by phagocytes – metastasis and tumor progression. 
Violation of non-specific mechanisms of immunity is the first phase of carcinogenesis, followed by a violation of specific 
mechanisms - recruitment of T helpers and killers. Macrophages represent the main “conspirators” in carcinogenesis and the 
deficiency of phagocytosis is a phenomenon around which the drama of carcinogenesis develops and ignoring this may pre-
vent the goal. (TCM-GMJ April 2020; 5(1):31-P35)           
 
Keywords:  Incomplete (imperfect) phagocytosis; Chronic inflammation; Cancer immunology; Cancer immunotherapy; Re-
modeling of the extracellular matrix; Microenvironment; Cancer stem cells; Epithelial-mesenchymal transition; Anoykis;   
Exosomes.  

  
ecently, great progress has been achieved in 
elucidating the mechanisms of oncogenesis and 
metastasis. In particular, along with different 

genetic and epigenetic changes and remodeling of the 
extracellular matrix (1,2,3,4,5,6,7,8,9,10) that play crucial 
role- in oncogenesis, other numerous factors have also 
been revealed. They are: adhesion factors (14,15), cyto-
kines (11,12) enzymes (15), angiogenesis-stimulating fac-
tors (6), integrins (13, 14). The role of macrophages, N-
killers, T-lymphocytes, T-reg cells, immunoglobulins is 
also well established (16,17,18,19,20,21). However, many 

R 
questions still remain unclear. 

Chronic inflammation (CI) is one of the most signif-
icant carcinogenic factors (22). CI also occurs under the 
influence of microbial or non-infectious agents, from 
which the body is not able to free itself (23). A number of 
microbes absorbed by macrophages do not break down. 
They remain viable and actively multiply (endocytobiosis).  
That is an example of imperfect phagocytosis. The spread 
of infection is observed in the lymph nodes, liver, lungs 
and bones. The macrophages containing microbes be-
come active and begin to secrete inflammatory mediators. 
Penetrated from the blood monocytes gather around the 
activated macrophages and as a result, the so-called granu-
loma (mononuclear infiltrate) is formed. Activated macro-
phages increase the permeability of microvessels by weak-
ening the capillary tissue barrier. 

Macrophages can absorb the non-infectious particles 
from which the cells are unable to cleave or release them 
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to the environment. These metabolic products can also 
activate macrophages and trigger the mechanism of CI. 
Such pathologies include atherosclerosis, sarcoidosis, many 
rheumatoid and non-infectious diseases. 

Can the phagocytized cancer cells activate macrophag-
es and launch a chronic inflammatory process that is simi-
lar to the one induced by infectious agents? The question 
is legitimate, since the process of apoptosis in cancer cells 
is disrupted. With a positive answer, we will deal with 
something similar to “cancerous chronic infection” or 
“cancerous sepsis." 

The adverse effects of macrophages are found in 
many infectious diseases and sepsis (23,24,25,26,27,28). 
Adverse effect of macrophages on progression of tu-
morgenesis has also been observed for a long time. They 
are actively involved in the inflammatory processes associ-
ated with cancer (29,30). 

It has been stated that in many types of tumors the 
level of tumor associated macrophages (TAM) infiltration 
is of great prognostic value. TAMs are associated with 
poor prognosis for cancer of different locations (31) 
(32,33,34) 

The analysis of theoretical and clinical data reveals lots 
of similarities between the two processes:  inflammatory 
reactions of connective tissue caused by imperfect phago-
cytosis (despite the etiology) and pathological changes in 
the extracellular matrix during oncogenesis. The latter can 
also be induced by an acquired deficiency of phagocytosis 
- imperfect phagocytosis. Although etiological factors are 
completely different in cancer and chronic inflammation, a 
similar clinical manifestation makes us think about the 
similarity of pathogenetic factors. The picture of chronic 
granulomatous disease and cancer is sometimes so similar 
that they require differential diagnosis to distinguish be-
tween them (by use of CT, PET, biopsy, follow-up) and it 
is often impossible to conduct differential diagnosis with-
out a pathomorphological study (25,26). (See Clinical 
Demonstration below. Figures 1,2). 

We have no good reason to exclude cancer cells from 
the factors related to imperfect phagocytosis and associat-
ed with that chronic inflammatory response. The cancer 
cells that are trapped in macrophages may not die, since 
the process of apoptosis is disrupted in them. Imperfect 
phagocytosis of cancer cells should activate macrophages 
and the above-mentioned mechanisms of chronic inflam-
mation. It will be completely illogical to assume that the 
body can respond in some other non-standard way to the 
irritating effect of cancer cells (genetically different agents). 
Due to the fact that the body cannot destroy cancer cells, 
it will tend to fence itself off from them, in a similar way 
as in chronic granulomatous inflammation. In this case, 
the course of the disease will also be aggravated more and 
there will exist a high risk for further spread of the disease. 

In the mechanisms of carcinogenesis, a special role is 
given to the epithelial mesenchymal transition (EMT). 
EMT is also noted in "non-tumor" inflammations 
(22,35,36,37). Inflammatory mediators are known to stim-
ulate EMT (38). What is the role of imperfect phagocyto-
sis in EMT? 

Macrophage with a persistent tumor cell in it, is essen-
tially a chimeric cell. What information does the 
“chimeric” exosomes developed contain? (39). 

Regarding the role of CI in the epithelial mesenchymal 
transition one cannot avoid the epithelioid transformation 
of macrophages in chronic inflammation (incomplete 
phagocytosis) (40, 41,42). It is theoretically acceptable and 
logical to expand the epithelial - mesenchymal transition 
scheme by adding the epithelioid transformation of macro-
phages to it: macrophages - transformation into epithelioid 
cells - epithelial mesenchymal transition (MEMT). Theo-
retically to exclude this is not profitable and there is a need 
for experimental study of this option. With confirmation 
of MEMT, the role of deficiency in phagocytosis observed 
in carcinogenesis will increase even more. 

In the case of "imperfect phagocytosis", the cancer 
cells hidden in macrophages can move, penetrate into the 
lymphatic or blood vessels and freely reach the lymph 
nodes by means of macrophages. Cancer cells can multiply 
inside the transporter macrophages. Having reached the 
lymph node, phagocytes with incubated cancer cells in 
them die, insemination of the cancer cells occurs in the 
lymph nodes and a new cycle starts. 

How realistic is the repetition of the imperfect phago-
cytosis scenario for cancer? The size of microorganisms 
varies mainly within the range of 1 to 4 mcm. Most animal 
cells have a diameter of 10–20 mcm. The size of macro-
phages is 15-80 microns (43). 

Stem cells are much smaller than highly differentiated 
cells. It turned out that the sizes of microbes and stem 
cells are of the same range and comparable. Macrophages 
much more intensively phagocytize microobjects measur-
ing 1-4 mcm (44). 

Cytometric studies show that small cancer cells have 
higher associated properties (clonal, clonogenic and onco-
genic abilities) typical to cancer stem cells (CSC). 

Perhaps the small size of cancer stem cells explains the 
special “tropism” of macrophages to them. We also as-
sume that cancer stem cells not only “fit better” into mac-
rophages, but they also successfully reproduce there. In 
the framework of the “unfinished phagocytosis” model, 
the idea arises that in macrophages there might be selec-
tion in favor of CSCs and stimulation of their prolifera-
tion. Let's name this process cambialization (45) (Figure 
3). 

The following cell populations belong to the phago-
cytic system: macrophages of loose fibrous connective 
tissue, liver vessels, macrophages of blood-forming organs 
(bone marrow, spleen, lymph nodes), lung macrophages, 
peritoneal macrophages, bone tissue osteoclasts, giant 
multinuclear cells of foreign bodies, glial macrophages of 
nerve tissue (microglia). 

It is easy to notice, metastasis occurs actively in tissues 
and organs rich in phagocytes. The above can be explained 
actually by the fact that macrophages of these organs can 
capture and phagocytize circulating in the blood cancer 
cells, nuclei or their lysis derivatives, followed by incuba-
tion and insemination of cancer cells with priority for can-
cer stem cells. The process can occur in neighboring tis-
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sues of the primary tumor as well as in regional or distant 
lymph nodes, mesenchymal tissues, where there are target 
cells - phagocytes. 

Once in a macrophage, the cancer cell is partially or 
completely protected from an immune attack and becomes 
not easily available to chemotherapeutic drugs. Therefore, 
incomplete phagocytosis can be a serious obstacle to suc-
cessful chemo- or immunotherapy. The presence of 
dormant or multiple cells in macrophages has a prognostic 
value and indicates the need to complete phagocytosis. 

Using this mechanism, the relative independence of 
the rate of metastasis on the size of the primary tumor on 
the intensity of carcinemia can be explained (6). 

For the normal functioning of phagocytes and the 
successful completion of phagocytosis, oxygen is required. 
Cancer cells actively consume oxygen as their persistence 
in macrophages can cause a strong oxygen starvation of 
the latter. It should be noted that in cancer cells the main 
type of glycolysis is anaerobic (in this case, CCSs are simi-
lar to anaerobic bacteria). All these can cause a secondary 
deficiency of phagocytosis. 

So the idea arises of using prolonged hyperbaric oxy-
genation in the treatment of certain forms of cancer. The 
effect can be enhanced in combination with chemothera-
py, radiotherapy and immunotherapy. 

We can conclude that cancer cells can recruiting not 
only T lymphocytes to inhibit antitumor immunity, but the 
macrophages as well. 

Here we offer the following scheme of carcinogenesis, 
where the role of secondary phagocytosis deficiency is 
obvious: 

Violation of apoptosis, immortalization of cancer cells 
- incomplete phagocytosis - chronic inflammation, remod-
eling of the extracellular matrix - epithelial mesenchymal 
transition, anoikis, production of "chimeric" exosomes - 
MEMP - phagocytosis and transportation of persistent 
cancer cells by phagocytes - metastasis, progression. Viola-
tion of non-specific mechanisms of immunity is the first 
phase of carcinogenesis further followed by the second 
phase, that is- impairment of specific mechanisms of im-
munity - the recruitment of T helpers and T killers. 

The phenomenon of imperfect phagocytosis can 
change the strategy of investigation and treatment of can-
cer in general. Proceeding from the above we suggest to 
confirm or define the following:  1. High tropism of phag-
ocytes to stem cancer cells. 2. The capability of cancer 
stem cells to multiply in macrophages. 3. The role of mac-
rophages in the transport and spread of cancer cells to 
regional and distant lymph nodes. 6. The role of imperfect 
phagocytosis of cancer cells in the development of chronic 
inflammation in carcinogenesis, remodeling of extracellular 
matrix, anoikis, chimeric exosomes, MEMT. 4. Causes of 
incomplete phagocytosis of cancer cells. 5. Criteria for 
assessing the degree of imperfect phagocytosis (DIP) by 
the presence of cancer cells in macrophages, taking into 
account their number and size. 6. Identify the correlation 
between DIP and morphological criteria for tumor malig-
nancy, the clinical course of the disease.7. The ways to 
break the vicious circle of imperfect phagocytosis, includ-

ing application of nanotechnology, taking into account the 
greatest tropism of phagocytes to objects (including medi-
cines) ranging in size from 1 to 4 mcm. 8. The effect of 
long-term general or local hyperbaric oxygenation on the 
functional activity of phagocytes and incomplete phagocy-
tosis. 9. The methods of "strengthening" macrophages to 
encourage their ability to complete phagocytosis. For this 
purpose, application of tools of genetic engineering, cell 
therapy, chimeric macrophages and other methods. Based 
on the analysis, we suppose that without this any effort to 
strengthen T killers, regulators or normal killers will not 
give the desired effect. 

In all likelihood, disruption of non-specific mecha-
nisms of immunity should be considered as the first phase 
in cancer genesis. The imperfect phagocytosis of cancer-
ous (stem) cells is then followed by impairment of specific 
mechanisms, such as the recruitment of T helpers and T 
killers. 

In all the above listed pathological processes the mac-
rophages play a prominent role that gives us reason to be-
lieve that the macrophages represent main participants in 
‘the systemic conspiracy of immunologically competent 
cells’ and the secondary deficiency of phagocytosis is the 
central phenomenon around which the drama of oncogen-
esis develops.   
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Figure 1: Liver granuloma  in chronic granu-
lomatous disease 

Figure 2: Computed tomography (CT) of the lungs 
obtained from a 35-year-old man with Wegener’s 
granulomatousis, who had a dry cough. Visualized 
bilateral non-hollow pulmonary nodules (arrows) 
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Figure 3: Tumor-associated macrophags 
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Introduction 

roportion of older adults is significantly in-
creased in last decades and it is predicted to 
increase further in near future (1,2). The pro-
portion of elderly population is also increasing 

in Georgia in last decades. Elderly population was 9,2% 
of whole population in 1990 year, 14% in 2005 year and 
14,4% in 2016-2017 years in Georgia (3).  
    Age related changes influences all systems of human 
body including oral cavity. Oral health influences general 
health and quality of life of older adults (4,5). However, 
sufficient oral health services is unavailable for most of 
older adults, especially for defended ones, also elderly 
population with low social-economical status and those 
who live in developing countries (6–8). Loss of natural 
teeth leads to decrease of chewing ability, which has neg-
ative impact on oral health related quality of life (6,9). 
Prosthetic status, type and quality of prosthetics are very 
essential. Correlation between oclusial status and nutri-
tion is significantly high in elderly population (10,11). 

P 
    The aim of the study was to assess oral health status 
and the ways of optimization of oral health of older adults 
living in Georgia due to age, gender and regions.  
    It was the first epidemiological study conducted in 
Georgia which assessed dental status and its correlation to 
general health in elderly population in all regions of Geor-
gia.  
    The study demonstrates the whole country and pro-
vides statistically significant data in order to assess the 
oral health status in the country.  
 

Methods 

The study was conducted in 9 regions of Georgia and 
in the capital city Tbilisi. 843 older adults were examined. 
The participants of the study were devided into three age 
groups: 65-74 years, 75-84 years, 85 years and more. Due 
to gender they were divided into two groups: females and 
males.   
    Self administered questionnaires were distributed to all 
participants which consisted of the questions about the 
type of nutrition, the factors influencing nutrition, esthet-
ical discomfort and limitation of social interaction, chang-
es of chewing ability, influence of the oral health on their 
quality of life and the importance of prosthetic needs.  
    Dental status of the participants of the survey was as-
sessed based on WHO recommendations (12). The study 
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 Abstract 
 
Background: The proportion of older people increases worldwide. Increment of the number of the older population is also 
observed in Georgia. Poor oral health of older people is one of the main public health issues. Oral health influences the general 
health and quality of life of older adults 
Aim: The study aimed to assess oral health status and the ways of optimization of oral health of older adults living in Georgia 
due to age, gender, and regions. 
Methods: The study was conducted in all 9 regions of Georgia and the capital city Tbilisi. The participants of the study were 
divided into three age groups: 65-74 years, 75-84 years, 85 years, and more. Dental status was assessed based on WHO recom-
mendations. The study got approval from the bioethical council of the National Center for Disease Control and Public Health.   
Statistical Package for Social Sciences (SPSS) version 22.0 was used for statistical analysis.    
Results: The needs of prosthetic treatment was assessed in all regions of Georgia. The data collected demonstrated a significant 
difference due to the living area. Implant-supported prosthetics, zirconia-ceramic crowns, and zirconia-ceramic bridges are most 
rare among all types of prosthetics in the elderly population in Georgia. Assess of edentulism due to Kayser and Witter limited 
dental arch conception demonstrated the high prevalence of extracted more than 20 teeth in all regions of Georgia 
Conclusion: partial and full edentulism, also lack of prosthetic treatment is an urgent problem in the elderly population living in 
Georgia. To optimize the oral health of the elderly population of Georgia, the development and implementation of special pro-
grams are crucial in all regions of Georgia according to the needs. (TCM-GMJ April 2020; 5(1):P23-P26)           
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got approval from bioethical council of National Center 
for Disease Control and Public Health, protocol  #2017-
039, 28.06.2017y. Participation in the study was voluntary. 
All participants got information about study methods and 
goals. Also written constent was obtained from them as 
submitted for bioethical committee. The oral health status 
of each participant was assessed under natural light using 
disposable dental mirrors, dental explorer probe and den-
tal tweezers.  
    Oral hygiene was assessed according to Greene-
Vermilion and Eirik Ambjørnsen. 
   Full and partial edentulism was assessed due to Kayser 
and Witter limited dental arch conception. 
    Prosthetic status was assessed, which included the fol-
lowing conditions: no existence of prosthetics, existence of 
several types of prosthetics, demonstration of  qualiti of 
their function and esthetics.  
    The criterias for participation in the study was: 1. Age - 
65 years old and more, 2. Participation in the study was 
voluntary.  
    Statistical Package for Social Sciences (SPSS) version 
22.0 was used for statistical analysis. 

 

Results 

    Based on the analysis of the study results the number of 
participants of all age groups and all regions were calculat-
ed. The results are presented in the table 1 (Table 1).  
    Assessment of DMFT index demonstrated high mean 
of DMFT - 27.53, which was mostly determined by num-
ber of extracted teeth. Assess of edentulism due to Kayser 
and Witter limited dental arch conception demonstrated 
high prevalence of less of more than 20 teeth in all regions 
of Georgia (Table 2). Number of extracted teeth was as-
sessed due to living area, also by age groups (Table 3) and 
gender. However there was not statistically significant dif-
ference due to gender.  
    Oral hygiene was also assessed in all nine regions of 
Georgia and the capital city Tbilisi. The study results 
demonstrated correlations among oral hygiene and living 
area (region). Older people living in Tbilisi are more atten-
tive to their oral hygiene, which may be provided by better 
social status of the capital city compared with regions. Dif-
ferences of oral hygiene level among regions demonstrates 
needs of implementation of special educational programs 
in Imereti, Samtskhe-javakheti, Kartli and Racha-
Lechkhumi/ Lower Svaneti which will be dedicated to 
increase the knowledge of older people about importance 
of oral hygiene.  
    Prevalence of periodontal diseases is different in regions 
of Georgia. The study results demonstrated that living in 
Imereti or Tbilisi decreases the risks of periodontal diseas-
es.  
    Based on the analyze of study results prevalence of full 
edentulism was assessed to be different in regions of 
Georgia. Full edentulism is in positive correlation with 
Adjara (r=0.121**, p<0.001) and in negative correlation 
with Mtskheta-Mtianeti (r=-0.069*, p=0.047). Based on the 

analyze of study results, disorders of mastication and nutri-
tion was assumed in participants with partial or full eden-
tulism who did not have got proper prosthetic treatment. 
These kind of population often have to refuse their de-
sired food. Their nutrition is not veriable, which may lead 
to malnutrition. Besides, edentulism influences their social 
activities and general well being, which is mostly associated 
with decreased chewing ability and esthetical disbalance. 
    Assessment of prosthetic status is an important part of 
this epidemiological study. Needs of prosthetic treetmend 
was assessed in all regions of Georgia. The data collected 
demonstrated significant difference due to living area 
(Table 4).  
    Statistical analyze of the study results demonstrated dis-
abilities associated to oral conditions in older adults living 
in Georgia. These disabilities are: decreased chewing abil-
ity, esthetical discomfort and limitation of social integra-
tion.  
    
 

Discussion 

    Statistical analyze of the study results demonstrated that 
high prevalence of periodontal diseases in older adults liv-
ing in Georgia is associated with oral hygiene habits, con-
trol of soft and hard plaque and regular visit to the dentist 
(13). 
    The highest level of needs of prosthetic treatment was 
observed in the third age group (85<) (14). This is provid-
ed by the fact that older people aged 85 years and more are 
more disabled/dependent and their retirement income is 
not enough for getting prosthetic treatment even with re-
movable dentures in accordance with other essentials.  
    Besides the importance and priorities of dental implants 
compared with other kind of prosthetic treatment, low 
financial support limits their usage. There is the highest 
prevalence of partial removable prosthetics compared with 
other types of prosthetics. Prosthetic status is low in older 
adults, particularly for older adults living in residential 
homes (15). 
    The study results will significantly support epidemiolo-
gists, dentists, general doctors and the whole healthcare 
system of Georgia. Based on the study results they will be 
able to create and implement special programs, which will 
help to decrease the prevalence of the oral diseases and 
increase the quality of the life of elderly people living in 
Georgia. The specialists will be able to create projects that 
will improve the oral hygiene of elderly people in Georgia. 
Creation and implementation of the special programs in 
order to describe, control and monitor oral and systemic 
diseases will be possible, considering their correlations 
with the oral conditions. This will support and provide the 
increase of the knowledge of the health, also the establish-
ment and development of medical and stomatological cul-
ture (16). 
    The study demonstrates the whole country and provides 
statistically significant data in order to assess the oral 
health status in the country. Hence, the programs, which 
will be created based on this study results in order to opti-
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mise oral health and oral health related quality of life of 
the elderly population in Georgia, will be reliable and suc-
cessful.  
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Conclusions 

    Based on the analyze of the study results mean of dental 
status of older population in Georgia was assessed (27.53) 
and it was observed that partial and full edentulism is an 
urgent problem in elderly population living in Georgia. 
    Lack of prosthetic treatment or incomplete prosthesis is 
a major problem in the elderly population of Georgia, 
which mainly (94%) is provided by low socio-economical 
status.  
    In order to optimize the oral health of the elderly popu-
lation of Georgia, development and implementation of 
special programs is crusial in all regions of Georgia accord-
ing to the needs. 
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Regions Female Male Total 

Adjara  
94 40 134 
16.2% 15.3% 15.9% 

Imereti  
140 46 186 
24.1% 17.6% 22.1% 

Guria  
50 18 68 
8.6% 6.9% 8.1% 

Samegrelo/Upper Svaneti 
42 24 66 
7.2% 9.2% 7.8% 

Kakheti  
38 22 60 
6.5% 8.4% 7.1% 

Samtskhe-javakheti  
38 25 63 
6.5% 9.6% 7.5% 

Kartli  
56 20 76 
9.6% 7.7% 9.0% 

Racha-Lechkhumi /Lower 
Svaneti  

38 20 58 
6.5% 7.7% 6.9% 

Mtskheta-Mtianeti  
26 18 44 
4.5% 6.9% 5.2% 

Tbilisi 60 28 88 
  10.3% 10.7% 10.4% 

Regions 
Extracted 20 
teeth or less 
ABS/Mean 

Extracted 
more than 
20 teeth 
ABS/Mean 

Total 
ABS/Mean 2 P 

Adjara  30a /0.04 104a/0.12 134.00/0.16 

25.164a 0.0028 

Imereti  60a/0.07 126b/0.15 186.00/0.22 
Guria  8a/0.01 60b/0.07 68.00/0.08 
Samegrelo/
Upper Svaneti  26a/0.03 40b/0.05 66.00/0.08 

Kakheti  12a/0.01 48a/0.06 60.00/0.07 
Samtskhe-
javakheti  17a/0.02 46a/0.05 63.00/0.07 

Kartli  18a/0.02 58a/0.07 76.00/0.09 
Racha-
Lechkhumi /
Lower Svanet 

22a/0.03 36b/0.04 58.00/0.07 

Mtskheta-
Mtianeti  

10a/0.01 34a/0.04 44.00/0.05 

Tbilisi 18a/0.02 70a/0.08 88.00/0.10 
Total 221.00/0.26 622.00/0.74 843.00/1.00 

Table 1. Quantitative and percentage distribution 
of studied Population in regions 

Table 2. 1-20, 20<  Extracted teeth in  
regions of Georgia 
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Age Extracted teeth 

Extracted more than 20 

teeth Extracted 20 teeth or less 
Total 

 p 
65-74 Count 232 141 373 

52.777a < 0.001 

1-20 Extracted teeth 37.3% 63.8% 44.2% 
75-84 Count 292 72 364 

1-20 Extracted teeth 46.9% 32.6% 43.2% 

85 < Count 98 8 106 

1-20 Extracted teeth 15.8% 3.6% 12.6% 
Total Count 622 221 843 

% within 1-20 Extracted teeth 100.0% 100.0% 100.0% 

Table 3. 1-20 Extracted teeth in age groups  

Needs of 
prosthetic 
treatment 

Adjara Imereti Guria 
Samegre-
lo/Upper 
Svaneti 

Kakheti 
Samtskhe-
javakheti 

Kartli 
Racha-Lechkhumi 
/LoweSvaneti 

Mtskheta
-Mtianeti 

Tbilisi 

r 0.087* -0.126** 0.086* -0.182** 0.105** 0.081* -0.031 -0.010 0.057 -0.011 

p 0.012 0.000 0.012 0.000 0.002 0.019 0.376 0.772 0.099 0.751 

Table 4. Needs of prosthetic treetment in regions of Georgia 
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