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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

	 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
	 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
	 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
	 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
	 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
	 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
	 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
	 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
	 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
	 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
	 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
	 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Ivane Javakhishvili Tbilisi State University 
is the firs-ever national university in Georgia 
and in the Caucasus. It was founded in January 
26, 1918.

In 1989 the Tbilisi State University (TSU) 
was named after its founder, Ivane Javakhishvili.  
TSU offers a wide variety of degree programs 
at undergraduate, graduate and doctoral levels 
and short courses offered in English language, 
attracting students from all over the world. The 
internationalization of TSU is fast-paced and 
aims at creating multicultural environment that 
will enhance teaching and research opportunities. 
TSU promotes the equal access opportunity to 
education and believes in engaging and valuing 
all students and staff.

With 100-year history of successful achieve-
ments, TSU is ranked today at the top 2% of 
the world universities (359) by the U.S News & 
World Report-Best Global Universities Ranking 
(2017); Times Higher Education World Univer-
sity Ranking (2016) – 801+; 

TSU is the leading research university in Geor-
gia with over 200 research projects and about 500 
publications in journals with high impact factors. 

TSU is in a leading position by the number 
of implemented projects, winning the grants an-
nounced by the Shota Rustaveli National Science 
Foundation in 2017: out of 86 funded projects, 
45% were from TSU.

Tbilisi State University holds the leading posi-
tion in Education research scholarship competi-
tions among the PhD Students: out of 40 funded 
projects, 14 (35%) were from TSU.

Up to 22 000 students are carrying on with 
their studies in 67 BA, 95 MA, 51 PhD and 3 
One-step Medical and Dentistry and vocational 
programs at TSU. 

Along with bachelor’s, master’s and doctoral 
degree programs, the Tbilisi State University also 
implements higher vocational education, as well 
as short and long-term certification programs. 
Based on close cooperation with foreign univer-
sities, Georgian students have opportunities to 

participate in exchange and joint international 
educational programs and gain double academic 
degrees. 

Tbilisi State University is an active member 
of leading international education networks and 
is proud of its alumni - prominent professors, 
scientists and professionals, who have success-
fully integrated into the European community and 
gained the recognition worldwide. 

The University has over 300 000 alumni. 
Studies and research activities are carried out 

at seven faculties and sixteen research institutes.
The Faculty of Medicine is one of the most 

active faculties of TSU.
The Faculty has more than 40 affiliated clinics 

and hospitals for clinical practices. 
TSU Faculty of Medicine, together with Geor-

gian Medical Association, publishes an online 
Journal “Translational and Clinical Medicine – 
Georgian Medical Journal”.

There is an actively functioning Students’ 
Scientific Board at the Faculty. Our students are 
members of EMSA (European Medical Students’ 
Association). Students’ Scientific Board, together 
with EMSA-TSU has been organizing two re-
gional and one University Conferences annually, 
summer and winter seminars for students and 
young scientists.

The Faculty has 1700 Students, including 
over 500 foreign students, 90 academic staff; 
Educational programs: BA 1, One-Cycle Educa-
tional Program – 3 - including English language 
program, MA-2, PhD -3;

One-Cycle Educational Programs, “Medi-
cine’’ (Georgian, English) - Goals of the Pro-
gram: The program aims at providing students 
with the knowledge consistent with the modern 
international medical standards and developing 
appropriate skills.

The educational program provides students 
with knowledge and skills in the following areas: 
Scientific Basis of Medicine; Clinical knowledge 
and skills; Population Health and Health Systems; 
Professional Values​, Ethics and Behaviour; Com-

НАУКА

IVANE JAVAKHISHVILI TBILISI STATE UNIVERSITY IS 100 YEARS OLD
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munication skills; Critical thinking and scientific 
research; Information management.

One-Cycle Educational Program ,,Den-
tistry’’ - Goals of the Program: to provide the 
students with the education and help develop 
professional skills in accordance with the in-
ternational medical standards; training of the 
highly qualified dentists, whose professional 
activities will contribute to raising the levels 
of dental services, oral disease prevention and 
health improvement. Development graduates’ 
observation, ability of logical analysis of the 
observed signs and symptoms, in order to as-
sess the whole pathogenetic process, to plan and 
approve comprehensive dental treatment plan 
and patient management tactics. Also, graduates 
should acquire a basic manual skill, which will 
provide conducting of prophylactic and treatment 
measures by specialists trained at the program of 
general dentistry.

PhD Program - Clinical and Translational 
Medicine - Goals of the Program: to provide PhD 
students with a deep modern knowledge about 
etiology, pathogenesis, diagnostics, prognosis and 
treatment of the pathologic conditions;

To develop in doctoral students ability of criti-
cal analysis of literature data and of the results of 
their own research, aptitude for making logical 
conclusions - using the principles of evidence-
based medicine;

To develop qualified researchers capable 
of conducting independent and collaborative 
scientific work and future faculty members for 
successful academic careers.

PhD program - Public Health and Epide-
miology - Goals of the Program: the primary 
goal of the program is to help a doctoral student 
to get outstanding and innovative knowledge in 
the field of public health, health care management 
and epidemiology. Respectively, with the subject 
of scientific interest and research a doctorant will 
get the latest information, deepen knowledge 
and improve professional skills in the following 
areas: biostatistics; study of the phenomenon 
of health in population; environmental health; 
national health policy, evidence-based public 
health; priorities of public health and health 
care management; assessment of population’s 

and community’s health needs; health services 
administration; primary health care management; 
information technology in healthcare; bioethics, 
health care legislation and patient’s rights in the 
sphere of healthcare; epidemiology of commu-
nicable and non-communicable diseases, immu-
nological epidemiology;

PhD Program -Translational Biomedicine 
(Direction – “Hepatology”) - Goals of the Pro-
gram: to provide PhD students with a deep mod-
ern knowledge in liver morphology and surgery 
related to liver morphogenesis, regeneration and 
cholestasis. 

To contribute to responding to the challenges 
of the fundamental and regenerative hepatology, 
improve existing treatment methods and develop 
new clinical approaches; 

To fill the gap between fundamental biological 
and clinical researches and promote the introduction 
and development of the translational research in the 
bio-medical field at TSU. 

To improve the quality of research and educa-
tion, develop skills in doctoral student in critical 
analysis concerning literature data and the results 
of their own research, abilities to make logical 
conclusions - using the principles of evidence-
based medicine;

To support the internationalization of the sci-
entific research and improvement of the knowl-
edge and skills of PhD students and academic 
staff through the promotion of inter-institutional 
cooperation and optimal exploitation of existing 
scientific potential.

To train qualified researchers able to conduct 
independent and collaborative scientific work 
and future faculty members worthy of successful 
academic careers.

MA programs - Public Health (Georgian, 
English) - Goals of the Program: deep and thor-
ough study of fundamental issues of health care 
organization and management, development of 
analytical thinking and deepening of practical 
skills, namely: the basic demographic and social 
trends of Georgia, national health care policy, 
health care strategic development plan, the health 
care priorities, other countries’ health care sys-
tems, organization of health care system in Geor-
gia, structure of the system, the primary health 
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care system management, hospital management, 
organization of health care among specific popu-
lation groups, evaluation of needs of population 
in the sphere of health care, providing of medi-
cal services to the medical market, procurement 
of medical services, health care legislation, et. 
Program aims: Mastering of basic theoretical, 
methodological and research principles of Public 

Health; Learning of professional and contextual 
issues related to the practice of Public Health

Bachelor Programs ,,Occupational Thera-
py’’ - Goals of the Program: to prepare competent 
(with related professional knowledge, skills and 
attitudes) occupational therapists able to work in 
any field of occupational therapy practice using 
evidence based and ethical approach.

POSTGRADUATE MEDICAL TRAINING COURSES ON DIABETES - SHORT HISTORY

The European Association for the Study of 
Diabetes (EASD) was founded in 1965 in Mon-
tecatini, Italy and is governed by an Executive 
Committee which in turn reports to the members 
who meet once a year during the EASD Annual 
Meeting. The EASD Annual Meeting is held each 
year in a major European city and is attended by 
some 16 000 people. In addition to this major 
international meeting, the largest medical meeting 
on diabetes and its complications in the world, 
the European Association for the Study of Dia-
betes has a long history of organizing innovative 
clinical postgraduate courses on diabetes both in 
Europe as well as outside of Europe. 

The first postgraduate courses were organized 
during the times of Cold War under the guidance 
of Jean-Philippe Assal. They proved to be very 
successful and, more importantly, of great value 
for the doctors who attended. For many years 
EASD continued to organize 3-4 courses per year 
and also went on to develop smaller, more hands-
on learning events such as the Robert Turner 
Course and the Scientist Training Course. How-
ever, during the chairmanship of Prof. Leszek 
Czupryniak (who has been a driving-force behind 
the success of the courses for many years, having 
first served as secretary of the postgraduate com-
mittee for some time before becoming chairman), 

the EASD postgraduate committee expanded 
its activities dramatically, organizing up to 20 
courses per year in Europe and far beyond the 
European borders in the Middle East, Asia, Af-
rica and South America. It is interesting to note 
that by the end of 2017, EASD will have trained 
over 25 000 health care professionals in over 150 
Postgraduate Medical Training Courses. Through 
EASD postgraduate courses EASD helps health 
care providers worldwide to keep abreast of the 
rapid advancements in diabetes research and care 
that in turn provide millions of diabetic patients 
with updated care and treatment. 

In addition to these “live” events, EASD has 
developed the EASD Virtual Meeting, offering 
thousands of presentations online and live-
streams of the EASD Annual Meeting as well as 
postgraduate courses.

One of the main reasons behind the success 
of the EASD courses is their focus on unbiased, 
evidence and research based medicine which 
offers modern, practical and comprehensive 
knowledge on diabetes. Another important as-
pect of the courses is the maximum interaction 
between faculty members and participants during 
group discussions (workshops). Because of their 
popularity as well as being the most useful and 
practical elements of the courses for the attendees, 

Prof. Gia Lobzhanidze MD, PhD, ScD.
Head of General Surgery Department 

Head of Scientific research and development 
department

Faculty of Medicine. Tbilisi State University
Chairman of the Board of Directors, Geor-

gian Medical Association.

Zaza Khachiperadze MD, PhD Student
Senior Specialist at the Scientific Research 

and Development Department, 
Faculty of Medicine. Tbilisi State University

Secretary General, Georgian Medical As-
sociation.



10

	
МЕДИЦИНСКИЕ НОВОСТИ ГРУЗИИ

CFMFHSDTKJC CFVTLBWBYJ CBF[KTYB

workshops have become the dominant focus of 
these learning events. 

Contrary to the long history of postgraduate 
courses held by EASD, we have to admit that 
Georgia has a short history of organizing EASD 
postgraduate courses. 

The first EASD course was held in Tbilisi in 
October 1994 and was chaired by Prof. Andrew 
J.M. Boulton. This course was based on the IDF/
WHO twinning program and was attended by 
about 100 delegates. Most of these delegates 
came from Georgia itself but a number also at-
tended from Armenia and Azerbaijan. Taking 
into account social and economic problems of 
the country at that time, the organization of this 
very important course was extremely difficult. 

The second EASD postgraduate course in 
Georgia was held Tbilisi in May 2015 with more 

than 250 attendees. Apart from the delegates 
from Georgia, a significant number of partici-
pants attended from other countries, including 
Kazakhstan, Kyrgyzstan, Tajikistan, Uzbekistan, 
Turkmenistan, Turkey, Moldova, Azerbaijan, 
Russia, Armenia, Ukraine and Belarus. 

In 2015, the three-day programme of the 
course included 4 sessions and 9 workshops 
with 11 foreign and 15 local faculty members. 
The general sponsors of the course were EASD 
and National Institute of Endocrinology, how-
ever, many local pharmaceutical companies also 
sponsored the course, including Gold Sponsors: 
Servier, Berlin-Chemie Menarini and Worwag- 
Pharma; Silver Sponsors: Sanofi, IME-DC, 
Novo-Nordisc, Takeda and Welfar and Sponsors: 
Novartis, Asfarma, Dr. Sertus, World Medicine 
and Rotapharma. 

Three yearthe great success of the second EASD 
course in Georgia, the EASD Executive Committee 
unanimously decided to once again hold an EASD 
Postgraduate course, in Tbilisi, Georgia, in May 
2018. This course will host 220 delegates from 
Georgia and foreign countries. Ten international 
speakers will participate in workshops and lectures 
during the three-day programme together with lo-
cal speakers who will also be actively involved 

in the scientific programme. As the interest in 
workshops was much more high than in lectures, 
the upcoming event will consist almost entirely 
of workshops with only two lectures to open 
and to close the event. The general sponsors of 
the course will be EASD, National Institute of 
Endocrinology and Ivane Javakhishvili Tbilisi 
State University, which celebrates its 100-th an-
niversary this year.
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Type 2 Diabetes mellitus (DM) is a chronic 
metabolic disorder characterized by hypergly-
cemia, insulin resistance and relative insulin 
deficiency. Long-term complications of diabetes 
include cardio-vascular disease, diabetic retinopa-
thy, nephropathy and neuropathy, which can result 
in blindness, kidney failure, and poor blood flow 
to the limbs leading to amputations. Due to these 
life-threatening complications, diabetis patients are 
associated with a 10 years shorter life expectancy 
compared to non-diabetic population. There are rare 
cases when even higher dosages of insulin are insuf-
ficient to control glycemic values. Insulin resistance 
can be mild, moderate or severe. 

Case report: A 46 year-old female patient was 
diagnosed with DM type 2 ten years ago. At the 
same time a diagnosis of concomitant acanthosis 
nigricans and along obesity was established. The 
patient had a family history of type 2 diabetes 
(her mother and brother). For the first seven years 
from the diagnosis the patient was treated with 
oral anti-diabetic medications. For the first four 
years on metformin 1000 mg BID monotherapy 
the values of HbA1c were below 7.5%, and no 
chronic diabetic complications have been re-
vealed. Subsequently, the HbA1c values started 
to increase, and sulfonylurea was added to the 
therapy regimen. The patient started to pay even 
more attention to her eating habits, however high 
blood pressure (145/95 to 155/100 mmHg) and 
non-proliferative retinopathy were diagnosed. 
We included ACE-inhibitor enalapril (10 mg QD) 
in her therapy, and the retinopathy was closely 
monitored. Because of her diabetes and comor-
bidities, we evaluated the patient for Polycystic 
Ovary Syndrome (PCOS). The hormone values 
(estrogen, FSH, LH) were within normal ranges. 
She had regular menstrual cycle and the ultra-
sound of the ovaries detected no cysts. A physical 
examination was also performed and there was no 
expressed hirsutism. During the next two years, 

the HbA1c values stayed within the range of 
7-8%, and the blood pressure was normalized. At 
the seventh year after the diagnosis of diabetes, 
her glycemic values rapidly increased (FPG: 10.5 
- 11.5 mmol/L, PPG: 14 - 17 mmol/L). The patient 
refused to start the advised insulin therapy and 
continued with the previously prescribed regi-
men. By the next follow-up visit, her metabolic 
control had worsened: HbA1c was 11.5%, she had 
dyslipidemia, the creatinine values were above 
130 mmol/L (normal values 45-109), her blood 
pressure was 150/95 mmHg and the retinopathy 
had progressed. After all the possible outcomes 
of her disease were explained to her in detail, 
she agreed to the insulin therapy. We started with 
conventional insulin therapy, with two doses of 
premix insulin (Insuman comb 25) 0.5 IU per kg, 
with 60% of the units to be taken in the morn-
ing and 40% at night. Her BMI at that time was 
31 kg/m2, and her body weight was 84 kg. To 
control the blood pressure, we added thiazide 
diuretic (Hydrochlorothiazide) 25 mg per day, 
and increased the dosage of the ACE-inhibitor 
(10 mg BID). For dyslipidemia we prescribed 
20 mg rosuvastatin at night. Despite her weight 
loss, the glycemic values did not improve after 
starting insulin therapy. She insisted that she was 
following dietary recommendations. In order to 
determine the main reason for her high glycemic 
values, she was hospitalized at the University 
Clinic of Endocrinology in Skopje (four months 
after the start of the insulin therapy). During the 
hospitalization, we checked HbA1c (10.5%), 
as well as blood glucose in the morning, after 
meals, getting high glycemic values (FPG: 18 -21 
mmol/L; PPG: 22 - 26 mmol/L). The insulin units 
were increased and fast acting human insulin was 
added before lunch, thus achieving a small cor-
rection of glycemic values. Due to the absence 
of any significant improvements, we eliminated 
human premix insulin (insuman comb 25 and fast 

MILD CASE OF INSULIN RESISTANCE IN A PATIENT 
WITH TYPE 2 DIABETES MELLITUS (CASE REPORT)

Mucha A.

University Clinic of Endocrinology, Diabetes and Metabolic Disorders, Skopje, Macedonia
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acting-insulin insuman rapid), and started premix 
insulin analogues novomix 30 (insulin aspart-rys) 
twice a day, as well as a fast acting insulin ana-
logue novorapid (insulin aspart) before lunch. We 
gradually increased the dosage of insulin up to 1.8 
IU per kg of body weight, and we got slight im-
provements. Furthermore, we added metformin 
1,000 mg QD. The patient was discharged in ten 
days with recommendations of diet and physi-
cal activity. The patient reported a significant 
weight loss within the period of next 6-8 months 
(almost 25 kg), however her glycemia remained 
unsatisfactory. Additional complaints included 
difficulty sleeping, diarrhea, intolerance to heat, 
increased heart rate at rest, and perspiration. The 
patient was readmitted for a thyroid work up 
and was diagnosed with hyperthyroidism. The 
prescribed anti-thyroid drug therapy included 
thiamazole 20 mg 2x1, B-blockers - propranolol 
40 mg 2x1/2. The insulin therapy was intensified 
with three doses of rapid-acting insulin novorapid 
(insulin aspart), and one dose of long-acting in-
sulin levemir (detemir). We increased the units 
of insulin to the scale of 2.3 IU/kg, but the set 
goals for blood glucose values were not achieved. 
Symptoms and signs of hyperthyroidism have 
improved. HbA1c was 10.5%, the creatinine 
values were slightly increased compared to the 
previous hospitalization, and the retinopathy 
had progressed, particularly in the right eye. 
Because of the progress of the retinopathy, laser 
photocoagulation was performed on the patient’s 
right eye. Even with relatively high daily insulin 
dosage, the glycemic values were not satisfac-
tory, so we changed the insulin regimen again 
and started with 3 daily injections of human 
rapid acting insulin (insuman rapid) and 2 doses 
of human intermediate acting insulin (Humulin 
N-Insulin isophane). With this insulin regimen, 
the patient was receiving a total of 130 insulin 
units per day, with a low carbohydrate diet. With 
this insulin therapy, as well as metformin (2000 
mg per day), we achieved satisfactory glycemic 
values, and in 4 months the HbA1c reached 8%. 
One year after the start of therapy for hyperthy-
roidism, because of remission of the disease, we 
stopped the therapy, although the need for high 
insulin dosage remained.

This is the case report of a mild insulin re-
sistance in a female patient. No antibodies were 
tested. However, the patient was obese at the 
beginning of the insulin therapy, had acanthosis 
nigricans and did not respond to the initial regi-
men of insulin therapy. After a few changes in 
the insulin therapy and dosage in the hospital 
environment, a satisfactory glycemic control was 
achieved. At the moment, the patient is stable 
with 130 insulin units per day, despite her weight 
of only 60 kilograms.

Type 2 Diabetes Mellitus (T2DM) is a condition 
that results from an imbalance between insulin sen-
sitivity and secretion, leading to the development of 
hyperglycemia following diminished insulin secre-
tion by pancreatic beta cell on the background of 
insulin resistance [5]. The role of insulin resistance 
in type 2 diabetes could be an important part of the 
course of the patients diabetes in our case report, 
especially considering the fact that she presented 
with concomitant acanthosis nigricans and obesity 
at the beginning [3]. In addition, a family history of 
T2DM is another risk factor for insulin resistance 
in the case of our patient [1]. Studies have shown 
that patients with family history of T2DM are at a 
higher risk of insulin resistance than those without 
[2,4]. Severe insulin resistance, where exceptionally 
large amounts of insulin are required, is usually re-
lated to syndromes that can be divided into distinct 
phenotypes. Type A insulin resistance is due to the 
insulin receptor absence or dysfunction, while Type 
B is due to the autoimmune-mediated disruption 
of the insulin receptor. Severe insulin resistance 
as a whole is rare entity, although the study of the 
syndromes and manifested genetic conditions has 
led to valuable insight into the different physiologi-
cal mechanisms. Despite this, we still do not know 
the full picture, and treatment options remain non-
specific and limited. There has been some reported 
success with all sub-types by using agents such as 
biguanides, thiazolidinediones, phenytoin bezafi-
brates and vanadium salts. Essentially, all of them 
work on different downstream pathways to improve 
insulin sensitivity.

Conclusion: In this particular case, which 
can be considered as a mild insulin resistance, no 
immunosuppressive therapy was utilized, since 
we managed to achieve glycemic control with 
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moderately high doses of insulin. Oftentimes pa-
tients with mild insulin resistance get overlooked 
by the health practitioners and lost in the system. 
The discussions should be focused on the issues 
of when it is important for specialists to recog-
nize insulin resistance and what to consider as a 
primary treatment in obese patients with insulin 
resistance symptoms and signs.

REFERENCES

1. Ding T, Hardiman PJ, Petersen I, Baio G. In-
cidence and prevalence of diabetes and cost of 
illness analysis of polycystic ovary syndrome: a 
Bayesian modelling study. Hum Reprod. 2018; 4.
2. Krick TW1, Bressler NM. Recent clinically 
relevant highlights from the Diabetic Retinopathy 
Clinical Research Network. Curr Opin Ophthal-
mol. 2018; 29(3):199-205. 
3. Odongkara Beatrice Mpora et all. Glucose 
addiction and glycemic control in type 2 dia-
betes mellitus. A case report. Endocrinology & 
Metabolic Syndrome journal. Published Date: 
December 26, 2014.
4. Shigeno R et al. Low-carbohydrate diet com-
bined with SGLT2 inhibitor for refractory hyper-
glycemia caused by insulin antibodies. Diabetes 
Res Clin Pract 2016; 116:43.
5. Xiaolei Hu, Fengling Chen. Exogenous insulin 
antibody syndrome (EIAS): a clinical syndrome 
associated with insulin antibodies induced by 
exogenous insulin in diabetic patients. Endocr 
Connect. 2018 Jan; 7(1): R47–R55. 

SUMMARY

MILD CASE OF INSULIN RESISTANCE 
IN A PATIENT WITH TYPE 2 DIABETES 
MELLITUS (CASE REPORT)

Mucha A.

University Clinic of Endocrinology, Diabetes 
and Metabolic Disorders, Skopje, Republic of 
Macedonia

Diabetes mellitus type 2 is a chronic metabolic 
disorder characterized by hyperglycemia, insulin 

resistance, and relative insulin deficiency. There 
are rare cases when even higher doses of insulin 
are insufficient to control the values of glycemia. 
The insulin resistance can be mild, moderate or 
severe.

Authors present a clinical case report of a mild 
insulin resistance in a 46 year-old female patient 
with clinical symptoms of insulin resistance 
(including obesity), treated for seven years with 
oral antidiabetic drugs. Because of poor glyce-
mic control and diabetes complications, insulin 
treatment was suggested. Glycemic control was 
not acheived with different types of insulin at the 
initial stage of the insulin therapy. The patient 
was hospitalized and after regimen adjustment 
with various insulin combinations, glycemic 
control was achieved with 2 insulin units per ki-
logram (130 IU per day in total), while the patient 
weighed 60 kilograms. 

In the presented case, which can be considered 
a mild insulin resistance, the satisfactory glycemic 
control was established with use of moderately high 
doses of insulin. Oftentimes people with mild insu-
lin resistance get overlooked by the doctors and lost 
in the system. The discussions should be focused 
on the issues of when it is important for specialists 
to recognize insulin resistance and what to consider 
as a primary treatment in obese patients with insulin 
resistance symptoms and signs. 

Keywords: insulin resistance, Diabetes mellitus 
type 2.

РЕЗЮМЕ

ЛЕГКАЯ СТЕПЕНЬ ИНСУЛИНОРЕЗИ-
СТЕНТНОСТИ У ПИЦИЕНТА С САХАР-
НЫМ ДИАБЕТОМ ТИПА 2 (СЛУЧАЙ ИЗ 
ПРАКТИКИ)

Муча А.

Университетская клиника эндокринологии, 
диабета и метаболических нарушений, Ско-
пье, Македония

Сахарный диабет типа 2 - хроническое 
метаболическое заболевание характеризуется 
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инсулинорезистентностью и ее относительной 
недостаточностью или преимущественным 
дефектом секреции инсулина с инсулиноре-
зистентностью или без нее, в результате чего 
развивается гипергликемия. Встречаются 
случаи, когда высокие дозы вводимого инсу-
лина не приводят к нормализации гликемии. 
По всей вероятности, это связано со степенью 
инсулинорезистентности, которая может быть 
легкой, средней и тяжелой. 

В статье описан клинический случай жен-
щины, больной сахарным диабетом типа 2, 
которая на протяжении 7 лет лечилась раз-
личными классами антигипергликемических 
пероральных препаратов, однако стойкой 

компенсации гликемии достигнуть не удалось, 
пациентку пришлось перевести на инсулино-
терапию. Апробированы разные схемы инсу-
линотерапии. Субкомпенсация гипергликемии 
достигнута лишь на высоких дозах инсулина.

Представленный клинический случай де-
монстрирует проблемы лечения сахарного 
диабета типа 2 с выраженной инсулиноре-
зистентностью. После госпитализации, в 
результате неоднократных попыток удалось 
достичь целевых показателей гликемии и 
урегулирования резистентности в отношении 
инсулина высокими его дозами (2 IU/kg, в сум-
ме 130 IU в день), несмотря на нормальный 
вес пациентки (60 кг).

reziume

msubuqi xarisxis insulinrezistentoba Saqriani diabetis mqone 
pacientTan (klinikuri SemTxveva)

a. muCa 

endokrinologiis, diabetis da metaboluri darRvevebis 
sauniversiteto klinika, skopie, makedonia

Saqriani diabeti tipi 2 aris qroni-
kuli metaboluri daavadeba, romelic 
xasiaTdeba hiperglikemiiT, insulinis 
mimarT rezistentobiT da misi Se-
fardebiTi ukmarisobiT. arsebobs Sem-
Txvevebi, rodesac insulinis sakmaod 
maRali dozebic ar aris sakmarisi 
glikemiis kompensaciis misaRwevad. 
insulinis mimarT rezistentoba SesaZ-
loa iyos msubuqi, saSualo intensi-
vobis da mZime. 

statiaSi ganxilulia iSviaTi Sem-
Txveva: insulinis mimarT rezisten-
tobis klinikuri simptomebiT qali 
7  wlis manZilze mkurnalobda per-
oraluri antihiperglikemiuri saSua-
lebebiT. diabetis dekompensaciisa 
da garTulebis gamo mas daeniSna 
insulinoTerapia. insulinoTerapiis 

dawyebis da sxvadasxva tipis insuli-
nis monacvleobis miuxedavad glike-
miis maCveneblebis kompensireba ver 
moxda. hospitalizaciisa da insuli-
nis sxvadasxva kombinaciebis arCevis 
mravalgzis mcdelobis Semdeg mdgo-
mareoba gaumjobesda maRal dozebze 
gadayvanis saSualebiT (2 IU/kg-ze, 
jamSi 130 IU dReSi) pacientis mcire 
wonis miuxedavad (60 kg).

arsebuli klinikuri SemTxveva 
asaxavs insulinis mimarT gamoxatul 
rezistentobas. mravali mcdelo-
bisa da hospitalizaciis Semdeg, 
sabolood moxerxda samizne glike-
miis maCveneblebis miRweva. insulinis 
mimarT rezistentobis daregulireba 
ganxorcielda insulinis SedarebiT 
maRali doziT.
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Pregnancy in women with pre-existing dia-
betes is associated with a doubled, or even up to 
four-fold increased risk of preeclampsia, preterm 
delivery, and perinatal mortality compared to the 
risk observed in a background population [1].

Diabetic nephropathy (DN) is a progressive 
disease that affects about one third of diabetic 
patients and is among the most frequent causes 
of the end stage renal disease (ESRD) worldwide 
[2]. The first clinical sign of DN is microal-
buminuria (urinary albumin excretion (UAE) 
rate between 30 and 300 mg per 24 hours). If 
microalbuminuria is not properly treated, it 
advances into overt nephropathy, characterized 
with proteinuria, hypertension, gradual decline 
in the glomerular filtration rate, and renal failure. 

In the random population, DN is present in up 
to 7% of women with type 1 diabetes mellitus 
(T1DM), and it represents the most common 
chronic kidney disease occurring in graviditas 
[2,3], complicating between 2.5% and 5% of 
T1DM pregnancies [4, 5]. Although maternal 
and perinatal morbidity and mortality rates in the 
pregnancies complicated with DN have declined 
over time, pregnancy related health complications 
are still more common in women with DN com-
pared to those observed among diabetic women 
with normal UAE rates.

On the other hand, preeclampsia is generally a 
leading cause of both maternal and fetal morbidity 
and mortality [6,7]. This syndrome affects between 
2% and 7% of pregnancies among non-diabetic 
women in developed countries [8,9]. When it 
comes to the pregnant women with a developed 
glucose metabolism abnormalities, it is important 
to point out that both pre-gestational and gestational 
diabetes further increase the risk of preeclampsia 
development. Preeclampsia is also the most frequent 
complication of pregnancy in women with DN, and 

it seems to be related to the degree of proteinuria 
detected in the early pregnancy [10]. 

Preeclampsia is diagnosed among women 
presenting with new onset hypertension and 
proteinuria during the second half of pregnancy, 
but can also be diagnosed in the absence of pro-
teinuria in hypertensive women with pulmonary 
edema, progressive renal insufficiency, impaired 
liver function, thrombocytopenia, or new onset of 
cerebral or visual disturbances [11]. Preeclampsia 
represents a risk factor for the future cardiovascu-
lar disease and stroke [12,13]. Delivery is the only 
known cure for preeclampsia, while the effective 
prevention strategies are still lacking.

Women with the developed DN are exposed 
to an increased risk of renal failure (both during 
and after the pregnancy), as well as of increased 
cardiovascular morbidity and mortality rates. 
A level of proteinuria typically rises during the 
pregnancy but usually decreases to the near-
pre-pregnancy range after giving a birth [14, 
15]. Although a temporary decline in the renal 
function during gestation is a common finding, 
it seems that pregnancy does not have an influ-
ence on ESRD progression. However, this grossly 
depends upon a degree of pre-pregnancy renal 
impairment. Generally, pregnancy outcome is 
favorable in women with the mild elevation in 
serum creatinine level (less than 124 μmol/l), a 
low level of proteinuria (less than 1 gram per 24 
hours), and a normal blood pressure. Conversely, 
the serum creatinine level greater than 176 μmol/l 
and severe hypertension, proteinuria in the ne-
phrotic range, and/or pre-existing cardiovascular 
disease are associated with a higher risk of an 
adverse maternal and fetal outcomes [16].

At the same time, DN may adversely af-
fect the outcome of pregnancy through various 
mechanisms. These include a development of 
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severe hypertension accompanied by the maternal 
renal function deterioration, the preterm delivery 
caused by high maternal blood pressure and pre-
eclampsia, and the fetal growth restriction and 
distress caused by the placental dysfunction [2]. 
Additionally, the severe congenital malformations 
have been described with a higher prevalence in 
newborns born to women with DN compared to 
those born to the diabetic women with normal 
renal function [17], but this may also be, at least 
partly, attributed to the poorer metabolic control 
in the early pregnancy. 

As it has been mentioned, the preeclampsia is 
characterized by hypertension and proteinuria, 
and women with microalbuminuria or overt ne-
phropathy diagnosed before the pregnancy are 
at an increased risk of developing preeclampsia, 
and may already present with an elevated blood 
pressure in the early pregnancy. Preeclampsia 
develops in up to two thirds of women with DN, 
especially in the presence of reduced kidney 
function, hypertension at the pregnancy start, or 
a nephrotic range proteinuria [2]. Likewise, in the 
case of overt nephropathy presence, women with 
T1DM and microalbuminuria are also exposed to 
an increased risk of developing preeclampsia in 
comparison to T1DM women with normal UAE 
rates. Nevertheless, women with T1DM and DN 
are usually characterized by the higher rates of 
UAE, blood pressure, and glycated hemoglobin 
(HbA1c) levels in an early pregnancy compared to 
T1DM women who did not develop preeclampsia 
[18]. The signs of vascular dysfunction accom-
panied by both increased oxidative stress and 
reduced antioxidative activity are usually pres-
ent in T1DM women with preeclampsia [2, 19, 
20]. Additionally, preeclampsia in women with 
T1DM is also associated with an elevated level 
of anti-angiogenic factors in the third trimester of 
graviditas [21]. The pathogenesis of preeclamp-
sia development in T1DM women with overt 
nephropathy or microalbuminuria includes the 
presence of endothelial dysfunction, an impaired 
maximal vasodilation, and the increased levels of 
prorenin and cardiac overload markers [22-24]. It 
is worth mentioning that all these abnormalities 
are capable of being modulated by an appropriate 
antihypertensive treatment.

Although maternal and perinatal morbidity 
and mortality associated with DN complicated 
pregnancies are steadily declining over time, a 
growing number of T1DM women with devel-
oped DN willing to accomplish their parental 
potential require further strategies aimed at the 
reducing burden associated with these high-risk 
pregnancies. 

The aim of this paper is to show the impact 
of DN on maternal and fetal outcomes in women 
with T1DM, through presentation of the cases 
from a real-world clinical practice. 

Case 1. Worsening of diabetic nephropathy 
and proteinuria during the pregnancy: A thirty-
two year old T1DM woman at the 6th gestational 
week of twin pregnancy was referred to our clinic 
by the regional hospital. She had an eighteen year 
history of diabetes and had been treated with the 
basal/bolus insulin regimen with a long-term 
poor glycemic control. Three years prior to the 
pregnancy she was diagnosed with DN, with a 
proteinuria level of 625 mg per 24 hours and a 
serum creatinine of 119 μmol/l. She had been 
treated with an angiotensin-converting enzyme 
(ACE) inhibitor which was replaced with meth-
yldopa after the graviditas was confirmed. Patient 
also had an established non-proliferative diabetic 
retinopathy. During the course of pregnancy the 
proteinuria was gradually increasing (200, 941, 
1111, 1644, 2461 and 6485 mg per 24 hours at 
the 6th, 17th, 22nd, 25th, 32nd, and 35th gestational 
weeks, respectively), while at the same time 
the serum creatinine level was also gradually 
elevating (78, 91, 93, 99, 127 and 138 μmol/l at 
the same respective weeks), with the parallel im-
provement in the glycemic control (HbA1c of 7.0, 
6.4 and 5.8 % at the 6th, 22nd and 32nd gestational 
weeks, respectively), and the optimally controlled 
blood pressure. Based on the obstetric indications 
the Caesarean section was performed at the 35th 
week of gestation with the birth of male (body 
mass of 2590 g, body length of 45 cm and Apgar 
score of 8/9) and female (body mass of 2150 g, 
body length of 45 cm and Apgar score of 6/7) 
twins. Both newborns suffered from a second 
grade respiratory distress syndrome and neonatal 
jaundice. Six months after delivery, patient had a 
proteinuria level of 2740 mg per 24 hours, serum 
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creatinine of 89 μmol/l and HbA1c of 6.6%. Seven 
years after delivery patient was presenting with a 
proteinuria level of 150 mg per 24 hours, serum 
creatinine of 80 μmol/l and HbA1c of 7.5%.

Case 2. Diabetic nephropathy and preeclampsia: 
A twenty-six year old T1DM woman in the first 
trimester of pregnancy was referred to our clinic 
by the regional hospital. She had a twenty-three 
year history of diabetes and was treated with the 
insulin pump for the past two years. The diagnosis 
of DN was established at the age of thirteen, and 
the last measurement of a proteinuria level prior to 
the pregnancy was 647 mg per 24 hours. She also 
had a history of proliferative diabetic retinopathy 
treated with the laser treatment, and the clinical 
signs of diabetic polineuropathy. She was also tak-
ing levothyroxine due to a primary hypothyroidism. 
Prior to the pregnancy she was treated with ACE 
inhibitor which was subsequently replaced with 
methyldopa. During the course of pregnancy the 
proteinuria was gradually increasing (2100, 2200 
and 5000 mg per 24 hours in the first, second and 
third trimester, respectively), with an increase in the 
serum creatinine levels observed only during the 
last trimester (85 μmol/l), followed by a suboptimal 
glycemic control (HbA1c of 7.0, 6.7 and 6.8 % in the 
first, second and third trimester, respectively), and 
the satisfactory controlled blood pressure. However, 
due to the superimposed preeclampsia development, 
the Caesarean section was indicated, and a newborn 
(body mass of 3290 g, body length of 49 cm and 
Apgar score of 7/8) was delivered at the 34th gesta-
tional week. Six months after delivery, the patient 
had a proteinuria level of 5200 mg per 24 hours, 
serum creatinine of 89 μmol/l and HbA1c of 7.1%. 
Two years after delivery patient was presenting with 
a proteinuria level of 2420 mg per 24 hours, serum 
creatinine of 83 μmol/l and HbA1c of 7.3%.

Case 3. Worsening of diabetic nephropathy 
and renal failure during the pregnancy: A twenty-
one year old T1DM woman at the 24th gestational 
week was referred to our clinic by the regional 
hospital. The diagnosis of diabetes was made at 
the age of three, and she was treated with the 
basal/bolus insulin regimen. She was presenting 
with the adavanced stages of the chronic micro-
vascular complications of diabetes (DN with pre-
terminal renal insufficiency and the proliferative 

diabetic retinopathy resulted in blindness). The 
previous pregnancy was artificially terminated at 
the 16th gestational week due to the safety con-
cerns caused by the maternal kidney failure. At 
the presentation, the serum creatinine level was 
398 μmol/l, while the proteinuria was 2470 mg 
per 24 hours. At the 30th gestational week, the se-
rum creatinine level increased to 440 μmol/l and a 
proteinuria level raised to 5000 mg per 24 hours. 
Due to the fetal growth retardation, the Caesar-
ian section was performed with the delivery of 
a live newborn. The postpartum kidney function 
(the serum creatinine level of 456 μmol/l) was 
requiring the initiation of a hemodialysis treat-
ment. Three years after the delivery patient died. 

Conclusion. Although maternal and perinatal 
morbidity and mortality in the pregnancies compli-
cated with DN are becoming less common, the cases 
similar to those presented in this paper are a warning 
that this condition still can seriously jeopardize both 
pregnant woman and her offspring. 

The adequate pre-pregnancy counseling and 
a tailored approach to the treatment of women 
with DN during the pregnancy are crucial for 
an avoidance of the adverse maternal and fetal 
outcomes. Intensive glycemic control, optimal 
antihypertensive treatment, and perhaps a low-
dose aspirin therapy, are of great significance 
before the conception among the women with 
overt nephropathy or microalbuminuria [2]. As 
far as the renal outcomes are concerned, a risk of 
pregnancy-induced decline in the maternal kid-
ney function leading to ESRD during graviditas 
or shortly afterward, can be the most precisely 
predicted by the pre-pregnancy serum creatinine 
level greater than 176 μmol/l [16]. Additionally, 
the screening for diabetic retinopathy and a laser 
treatment, if indicated, are also important, since 
the progression to severe diabetic retinopathy 
is prevalent during the pregnancy, especially in 
those women with the higher blood pressure and 
DN in the early pregnancy [25]. The optimal treat-
ment of women with DN during the pregnancy 
includes a strict glycemic control (HbA1c less than 
6.0%), intensive antihypertensive treatment with 
pregnancy-friendly drugs with the target value of 
blood pressure at least below 135/85 mmHg, the 
maintenance of UAE rate under 300 mg per 24 
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hours, and most likely a timely low-dose aspirin 
initiation [2]. The close obstetric monitoring is 
highly important in these high-risk pregnancies. 

The future large-scale randomized clinical tri-
als should address some of the issues regarding 
the proper pharmacological treatment of T1DM 
women with overt nephropathy and microalbu-
minuria in both pre-conception period and during 
the pregnancy. 
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SUMMARY

DIABETIC NEPHROPATHY IN PREG-
NANT WOMEN WITH TYPE 1 DIABETES 
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Pregnancy in women with pre-existing dia-
betes is associated with a doubled, or even up to 
four-fold increased risk of preeclampsia, preterm 

delivery, and perinatal mortality compared to the 
risk observed in a background population. Diabetic 
nephropathy (DN) is a progressive disease that 
affects about one third of diabetic patients and is 
among the most frequent causes of the end stage 
renal disease (ESRD) worldwide. In the random 
population, it is present in up to 7% of women with 
type 1 diabetes mellitus (T1DM), and it represents 
the most common chronic kidney disease occur-
ring in graviditas, complicating between 2.5% and 
5% of T1DM pregnancies. Although maternal and 
perinatal morbidity and mortality rates in the preg-
nancies complicated with DN have declined over 
time, pregnancy related health complications are 
still more common in women with DN compared 
to those observed among diabetic women without 
DN. The adequate pre-pregnancy counseling and a 
tailored approach to the treatment of women with 
DN during the pregnancy are crucial for an avoid-
ance of the adverse maternal and fetal outcomes. 
This paper is highlighting the impact of DN on 
maternal and fetal outcomes in women with T1DM, 
through presentation of the cases from a real-world 
clinical practice. 

Keywords: diabetic nephropathy; preeclamp-
sia; pregnancy; type 1 diabetes mellitus.

РЕЗЮМЕ

ДИАБЕТИЧЕСКАЯ НЕФРОПАТИЯ У БЕ-
РЕМЕННОЙ С САХАРНЫМ ДИАБЕТОМ 
ТИПА 1 (КЛИНИЧЕСКИЙ СЛУЧАЙ И 
ОБСУЖДЕНИЕ)
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При сахарном диабете у беременных в 
сравнении с общей популяцией увеличивается 
риск развития преэклампсии, преждевремен-
ных родов и перинатальной смертности. Диа-
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бетическая нефропатия (ДН) характеризуется 
прогрессивным течением заболевания, встре-
чается у 1/3 больных диабетом и является самой 
частой причиной последней стадии заболевания 
почек, обнаруживается в 7% случаев у женщин 
с сахарным диабетом типа 1, осложняет течение 
беременности в 2,5-5% случаев. Несмотря на 
уменьшение числа случаев заболеваемости и 
смертности среди беременных и плода, про-
блемы, связянные с беременностью, более вы-

раженны у женщин с ДН. Вовремя принятые 
профилактические мероприятия, проведенные 
до беременности, и адекватное лечение женщин 
в период беременности являются ключевым 
моментом для исключения неблагоприятного 
исхода для матери и плода. 

В данной публикации подчеркивается от-
рицательное влияние ДН на здоровье матери и 
плода при сахарном диабете типа 1 и анализи-
руются клинические подходы в таких случаях. 

reziume

diabeturi nefropaTia Saqriani diabeti tipi 1-iT daavadebul orsulebSi 
(klinikuri SemTxveva) 

1j. popoviCi, 1s. peJakoviCi, 2o. rankovi, 1o. stokiC, 1m. mitroviC 

voJvodinas klinikuri centri, universiteti novi sadi, 
medicinis fakulteti, 1endokrinologiis, diabetis da metaboluri 
darRvevebis klinika; 2ginekologiis da meanobis klinika, serbia

qalebSi Saqriani diabetiT orsu-
lobis dros oridan-oTxjer izrdeba 
preeklamfsiis, naadrevi mSobiarobis 
da perinataluri sikvdilobis riski 
zogad populaciasTan SedarebiT. 
diabeturi nefropaTia (dn) aris 
progresulad mimdinare daavadeba, 
romelic gvxvdeba diabetis mqone 
pirebis erT mesamedSi da warmoad-
gens Tirkmlis daavadebis saboloo 
stadiis yvelaze xSir mizezs. is 
gvxvdeba Saqriani diabeti tipi 1-iT 
qalebis 7%-Si, warmoadgens Tirkmlis 
xSir qronikul daavadebas orsulo-
bis dros da 2.5-5%-Si arTulebs mis 
mimdinareobas. miuxedavad imisa, rom 
sadReisod dedisa da nayofis sikvdi-

loba-avadobis SemTxvevebis ricxvi 
orsulebSi dn-Ti Semcirebulia, or-
sulobasTan dakavSirebuli janmrT-
elobis problemebi ufro metad aris 
gamoxatuli qalebSi dn-iT SedarebiT 
im qalebTan, visac ar aReniSneba dn. 
daorsulebamde Catarebuli adeqva-
turi RonisZiebebi da orsulobis 
periodSi qalebis swori mkurnaloba 
sakvanZoa dedisa da nayofis arasa-
surveli gamosavlis Tavidan asaci-
leblad. aRniSnul statiaSi xaz-
gasmulia dn-is uaryofiTi gavlena 
dedisa da nayofis janmrTelobaze 
Saqriani diabeti tipi 1-iT qalebSi da 
gaanalizebulia klinikuri midgomebi 
aseT SemTxvevebSi. 
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Individuals with Diabetes Mellitus (DM) 
appear to have a higher risk of developing foot 
ulcers. In patients with diabetic peripheral neu-
ropathy, the pain sensation is reduced therefore 
ulcers develop in the areas under prolonged pres-
sure against the skin and underlying tissue, which 
makes the foot predisposed to ulcer development, 
even without any trauma [1].

Furthermore, diabetic macro- and micro-vas-
culopathy, due to ischemia also increase the risk 
of developing an ulcer. 15% of individuals with 
DM will develop a foot ulcer during their lifetime 
[2]. These chronic ulcers are the main cause of 
non-traumatic amputations in hospitalized pa-
tients with DM [3]. Most of these ulcers either 
have delayed healing time or do not heal at all. 
The chronic non-healing ulcers are responsible 
for the 70-80% of the amputations to individuals 
with DM [4]. The definitive cicatrization of the 
ulcer requires the synchronization of the follow-
ing mechanisms: homeostasis, inflammatory re-
sponse, proliferation, epithelialization and tissue 
remodeling. Disruptions in these mechanisms 
may lead to a chronic non-healing ulcer [5,6].

Treatments that contribute to the faster healing 
of the ulcer could avoid the amputation of the 
patients’ limbs.

The aim of our work is to study the Granu-
locyte Macrophage-Colony Stimulating Fac-
tor (GM-CSF) effect on healing process of the 
chronic non-healing neuropathic foot ulcer, when 
it is applied topically. 

Case Report: Sixty-five-year-old female with 
15 year history of DM type 2 and a diabetic 
neuropathy (peripheral and autonomous neural 
system neuropathy), retinopathy, chronic renal 
failure (creatinine=2,5 mg/dl), coronary artery 
disease and cardiac failure, was admitted to 
our Diabetes Center with a deep non-healing 

18 month old ulcer (2nd stage based on Wagner 
staging) located in the middle of the right foot. 

The measurement with biothesiometer was 
>50V, the orthostatic and Valsalva Maneuver 
tests were abnormal, Mean Circular Resultant 
(MCR)=0, Standard Deviation (SD) of R-R=8, 
Expiration/Inspiration (E/I) index=1,02 and 
30:15 index was pathological.

The ulcer was on the plantar surface of the 
right foot at the projection of the tarsal bones; it 
was deep and infected despite the frequent surgi-
cal treatments. Its diameter was 5 cm, with pos-
sible fistula to the 5th metatarsal bone, suspicious 
for possible adjacent osteomyelitis (Fig. 1A).

The patient’s treatment for DM consisted 
of intermediate acting-biphasic human insulin 
(Mixtard 30- 100IU/ml) 50IU/twice per day; her 
HbA1c was 8,5%.

The patient was diagnosed with Charcot ar-
thropathy in both tarsi by a radiologist 5 years 
ago. The right 4th toe was amputated 1.5 year 
ago because of osteomyelitis. Both posterior 
tibial and the dorsalis pedis arteries had a well 
palpable pulse.

The first blood test showed: White Blood 
Cells 9.400/mm3 (50% polymorphonuclear), 
Erythrocyte Sedimentation Rate 61mm the 1st 
hour and CRP 20,3 mg/l. The X-ray of the right 
foot (Figure 1B) showed deterioration compatible 
with Charcot arthropathy at the tarsal bones and 
intensive dilution of bone density at the ampulla 
of the 5th metatarsal bone with possible detach-
able fracture, without explicit findings of active 
osteomyelitis.

To rule out osteomyelitis diagnosis, the patient 
subsequently underwent the scintigraphy.

Initially, the patient recieved the autologous, 
labeled with 99mTc-HMPAO white blood cells 
scintigraphy, using the following technique: blood 

LOCAL USE OF GRANULOCYTE-MACROPHAGES COLONY STIMULATING 
FACTOR IN TREATMENT OF CHRONIC DIABETIC NEUROPATHIC ULCER 

(CASE REVIEW)

Karlafti E., Savopoulos Ch., Hatzitolios A., Didangelos T.

I Propedeutical Internal Medicine Clinic of AHEPA University Hospital, 
Aristotle University of Thessaloniki, Greece
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sampling 50 ml, separation and labeling of white 
blood cells with 99mTc-HMPAO and then re-admin-
istration to the patient 90 minutes later. The labeling 
efficiency was 70% and the injected activity was 
7mCi. Before the scintigraphy, the ulcer dressing 
was replaced with the fresh gauze, to avoid false 
findings, because of the ratio-labeled white blood 
cell concentration on the gauze discharge. Static 
images of the feet were taken in various positions 
4 hours after the re-administration of labeled white 
cells. Emphasis was placed on the correct feet 
position, in order to match fully the findings of the 
scintigraphy. The labeled white cell scintigraphy 
revealed an increased concentration of labeled white 
cells at the right plantar surface.

The comparative assessment of scintigraphy 
ruled out osteomyelitis in the right foot. Thus, the 
patient started the ulcer treatment, which included 
the placement of patches with the growth factor 
every 15 days and the local administration with 
the same factor in the ulcer edges, for 2 months 
(Fig. 2).

The dosage of the growth factor GM-CSF was 
400 mcg per session. The white blood cells levels 
were not affected by the treatment.

 Gradual healing of the ulcer, with significant 
reduction in its diameter (ulcer diameter 1,5 cm), 
was seen after 7 months and almost full closure 
was noticed after 1 year of treatment with GM-
CSF (Fig. 3).

The iterative scintigraphy with labeled white 
cells was negative for infection and it confirmed 
the good outcome of the treatment.

At the time of the patient’s first visit to our Dia-
betes Center, the amputation seemed inevitable, 
because the patient had Charcot arthropathy and 
18-month old ulcer of the foot. Moreover, the 
ulcer was infected; the osteomyelitis diagnosis 
was ruled out by the scintigraphy and the X-rays.

Labeled leukocytes do not generally accu-
mulate at sites of injured bone in the absence of 
infection. Labeled leucocyte scan (either with 
99mTechnetium or with 111 Indium) is the ra-
dionuclide procedure of choice for diagnosing 
diabetic foot osteomyelitis. Furthermore, labeled 
leukocyte scan is the imaging modality of choice 
for assessing response to medical treatment. 
Unlike radiographs, bone scans and MR images 
which remain positive for months even in pa-
tients who respond to treatment of osteomyelitis, 

Fig. 1. a) ulcer of plantar foot surface in diabetic patient, diameter 5 cm, 
before the treatment with growth factor, b) X-ray of right foot: 

Charcot arthropathy at the right tarsus, without findings of active osteomyelitis

Fig. 2. a) Start of treatment with growth factor, b) After one week of treatment, 
c)After one month of treatment (diameter 3,5 cm)

			   a				    b

		  a				           b				                c 	
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labeled leukocyte scan images revert to normal 
early after successful treatment and is a reliable 
imaging method for providing evidence of cure 
of osteomyelitis [7,8]. 

Bone biopsy for culture and histological ex-
amination of the specimens is the gold standard 
for the diagnosis of osteomyelitis, identifying 
the causative organism and guiding antibiotic 
treatment. However, bone biopsy is an invasive 
procedure and it is not routinely performed in 
the fragile diabetic foot, especially in patients 
with Charcot foot. Drawbacks of bone biopsy 
with needle or trocar include sampling errors 
(in cases of patchy bone infection) and risk of 
contamination of the specimen by overlying soft 
tissue infection. Furthermore, the expertise for 
performing a bone biopsy may not always be 
available and some concern also exists about the 
safety of the procedure in patients with peripheral 
vascular disease [9].

The healing of an exogenous injury of soft 
tissue starts immediately after the damage with 
activation of the homeostasis mechanisms and 
the granulocytes concentration. Further normal 
total healing of the ulcer demand complicated 
processes, synergy and synchronization of the 
connective tissue (formation), of the local mul-
tiple cells concentration and multiplication and 
of multiple growth factors’ production and acti-
vation. These mechanisms are disturbed in indi-
viduals with DM and may affect the normal ulcer 
closure. Firstly, the collagen synthesis in DM is 

reduced. This collagen distribution concerns its 
production and deconstruction, too [10].

These collagen distributions in DM involve 
the fattening of the basic vascular membrane, 
the reduced joint mobility and the non-healing 
ulcers. Furthermore, the reduced macrophages 
functionality is observed within the inflammatory 
reaction in DM [11].

The skin keratinocytes production is also 
reduced in DM [12]. This is a very important 
step in the total ulcer healing, as the keratino-
cytes multiply on the ulcer edges and the new 
cells migrate to the ulcer center. As soon as the 
re-epithelialization is complete, the basic kera-
tinocytes form particles that tie up steadfast the 
newborn skin cells. Therefore, during the delay 
of healing, the epidermis growth and the ulcer 
closure is inhibited [13,14].

As a result of all the above mentioned, the ulcer 
remains at the inflammatory stage of healing. The 
fluid analysis of these chronic non-healing ulcers 
revealed the increased quantity of metalloproteinase 
that is needed for the ulcer healing [15].

The growth factors affect the normal healing 
through inhibitory or stimulating actions at the 
local inflammatory environment of the ulcer. The 
growth factors of the platelets, the fibroblasts and 
the Vascular Endothelium (VEGF) were detected 
in the fluid of these ulcers. These factors cause 
chemotaxis, migration, stimulation and multipli-
cation of the cells and of the extracellular matrix. 
The above processes are significant for the ulcer 

Fig. 3. a) 7 months after the start of treatment (diameter 1,5 cm) 

			   a				    b
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healing. Therefore, the disturbed secretion or the 
absence of these agents results the non-healing 
ulcer [16].

The recombinant human factor that stimulates 
the growth of granulocytes-macrophages (rhu 
GM-CSf) has been studied as a hematopoietic 
growth factor. Because of its pleiotropic action 
on multiple cells and tissues, it was studied in 
healing of the difficult ulcers. Receptors for GM-
CSF are expressed on various cells of granular 
and monocytes line, on Langerhans, dendritic 
and endothelial cells and on muscle-fibroblasts. 
T-lymphocytes, macrophages, endothelial cells, 
fibroblasts and keratinocytes produce GM-CSF. 
The growth factor GM-CSF is produced by the 
keratinocytes immediately after the ulcer forma-
tion and contributes to the multiplication of the 
epidermis cells. This results the multiplication 
of the keratinocytes on the ulcer edges, the in-
creased formation of granular tissue and increase 
of neovascularization [17]. Consequently, the 
growth factor GM-CSF contributes to the healing 
of the full skin thickness in the ulcerated area. 
Furthermore, it probably contributes to increased 
neovascularization, through the de-novo produc-
tion of VEGF by the inflammatory cells [18].

The non-healing ulcer is a microbial source 
and, by extension, a potential cause of infec-
tion, as an additional aggravating factor for the 
patients’ health [9].

Also, the co-existence of diabetic neuropathy 
could contribute to non-healing ulcers, through the 
decreased secretion of vascular-kinetic factors and 
decreased neovascularization of the ulcer area [19]. 

Relieving the areas of feet subjected to the 
increased pressures, contributes to the ulcer heal-
ing. The ulcer is formed on areas under increased 
pressure at the plantar surface of the foot. In this 
case, because of the cardiac failure, patient was 
immobilized. Despite the immobilization the ul-
cer did not heal for 18 months. The patient was 
also immobilized during the treatment with the 
growth factor.

The absence of osteomyelitis in this patient could 
be an additional beneficial factor for the good out-
come of the treatment. In patients with ulcers and 
coexisting osteomyelitis the treatment with growth 
factors did not turn out to be successful [20].

Conclusions. The local treatment, although 
for a short period, with growth factor GM-CSF of 
the non-healing foot ulcer of the patient with DM 
contributed to the spectacular healing of the ulcer.

Presupposition of the treatment with the 
growth factor was the exclusion of osteomyelitis. 
The correct use of the growth factor in ulcer heal-
ing can prevent the risks of future amputations.
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SUMMARY

LOCAL USE OF GRANULOCYTE-MAC-
ROPHAGES COLONY STIMULATING 
FACTOR IN TREATMENT OF CHRONIC 
DIABETIC NEUROPATHIC ULCER (CASE 
REVIEW)

Karlafti E., Savopoulos Ch., Hatzitolios A., 
Didangelos T.

I Propedeutical Internal Medicine Clinic of 
AHEPA University Hospital, Aristotle University 
of Thessaloniki, Greece

One of the main causes of amputations in 
patients with Diabetes Mellitus patients is a 
chronic diabetic foot ulcer. The authors present 
a clinical case and discussion of a successful use 
of Granulocyte-Macrophages Colony Stimulating 
Factor (GM-CSF) treatment for the promotion of 
healing of a chronic diabetic foot ulcer. 

A 65 year-old woman was admitted to the 
Diabetes Center with complaints of a deep non-
healing chronic foot ulcer for the last 18 months. 
At the examination a 5 cm ulcer on the plantar 
surface of the right foot was revealed. The patient 
had a 15-year history of Diabetes Mellitus type 
2, complicated by neuropathy (peripheral and au-
tonomic), retinopathy, nephropathy and Charcot 
joints in both legs and the right 4th toe had been 
amputation. She also had a history of heart failure. 
Healing of the ulcer could not be achieved with 
prior administered treatment. The decision was 
made to use GM-CSF treatment option in the area 
of the ulcer. Patient received local intradermal 
injections of GM-CSF (400 mcg twice a week) 
into the ulcerated foot for the duration of two 
months. The ulcer healed completely after one 
year of treatment with GM-CSF. Osteomyelitis 
was ruled out by scintigraphy. The patient did 
not develop any clinical side-effects or peripheral 
blood cell count abnormalities to the treatment. 

GM-CSF is a safe and effective treatment for 
chronic non-healing diabetic foot ulcers.

Keywords: treatment with GM-CSF.
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РЕЗЮМЕ

ЭФФЕКТИВНОСТЬ СТИМУЛИРУЮ-
ЩЕГО ФАКТОРА КОЛОНИИ ГРАНУ-
ЛОЦИТ-МАКРОФАГОВ В ЛЕЧЕНИИ 
ХРОНИЧЕСКИХ ЯЗВ ДИАБЕТИЧЕ-
СКОЙ СТОПЫ

Карлафти Е., Савопулос Х., 
Хацитолиос А., Диданджелос Т.

I клиника пропедевтики внутренней меди-
цины, Университетский госпиталь AHEPA, 
Университет Аристотеля, Салоники, Греция

Целью исследования явилось оценить 
эффективность стимулирующего фактора 
колонии гранулоцит-макрофагов в лечении 
хронических язв диабетической стопы.

В статье описан случай лечения незаживля-
ющей глубокой язвы стопы. 65-летняя больная 
сахарным диабетом типа 2 обратилась в Диа-
бетический центр по поводу незаживляющей 
глубокой язвы на стопе. Длительность сахарного 
диабета типа 2 составила 15 лет. Отмечались сле-
дующие осложнения: диабетическая нейропатия, 
ретинопатия, нефропатия, артропатия Шарко. У 
пациентки ампутирован IV палец правой стопы. 
За 18 месяцев до поступления в стационар у 
пациентки на плантарной поверхности правой 
стопы образовалась язва диаметром 5 см. При 
помощи сцинтиграфии исключено наличие 
остеомиелита. Несмотря на традиционное меди-
цинское вмешательство, язва не заживала. Было 
решено применить лечение стимулирующим 
фактором колонии гранулоцит-макрофагов (сф-
кгм). В течение 2 месяцев пациентке в области 
язвы, подкожно вводили инъекции сф-кгм (400 
мг, дважды в неделю). В результате лечения язва 
полностью зажила. В процессе лечения побочных 
явлений не наблюдалось.

На основании проведенного исследования 
авторами делается вывод, что сф-кгм явля-
ется безопасным и эффективным лечебным 
средством при незаживляющих язвах диабе-
тической стопы.

reziume

granulocit-makrofagebis koloniis 
mastimulirebeli faqtoris efeq-
turoba diabeturi terfis qronikuli 
wylulis mkurnalobaSi

e. karlafti, q. savopulos, 
a. xacitolios, t. didanjelos

Sinagan sneulebaTa propedevtikis I  
klinika,  sauniversiteto hospitali 
AHEPA, aristoteles universiteti, 
saloniki, saberZneTi

dawylulebuli diabeturi terfi 
warmoadgens amputaciis ZiriTad 
mizezs. kvlevis mizans warmoadgenda 
granulocit-makrofagebis koloniis 
mastimulirebeli faqtoris efeq-
turobis Sefaseba diabeturi terfis 
qronikuli wylulis SexorcebaSi.
statiaSi warmodgenilia terfis 
Rrma, araSexorcebadi wylulis 
mkurnalobis SemTxveva. 65 wlis qal-
ma mimarTa daibetis centrs terfis 
Rrma, araSexorcebadi wylulis gamo. 
marjvena terfis plantarul zeda-
pirze aRiniSneboda 5 sm diametris 
wyluli, romelic ganviTarda 18 Tvis 
win da samedicino Carevis miuxedavad 
ar Sexorcda. Sesabamisad, arCeuli iyo 
wylulis granulocit-makrofagebis 
koloniis mastimulirebeli faqtoriT 
(gm-kmf) mkurnalobis taqtika. 2 Tvis 
manZilze wylulis areSi adgilobrivad 
keTdeboda gm-kmf-s kanqveSa inieqciebi 
(400 mg orjer kviraSi). mkurnalobidan 
erTi wlis Tavze wyluli mTlianad Se-
xorcda. scintigrafiiT gamoiricxa os-
teomielitis arseboba. pacients Saqriani 
daibetis diagnozi daesva daaxloebiT 
15 wlis win da aReniSneboda diabetis 
iseTi garTulebebi, rogoricaa: nei-
ropaTia (periferiuli da avtonomiuri), 
orive qveda kiduris Sarkos arTropaTia, 
retinopaTia, nefropaTia. anamnezSi aR-
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eniSneboda marjvena fexis me-4  TiTis 
amputacia da gulis ukmarisoba. gm-
kmf mkurnalobis procesSi paceints 
ar ganviTarebia raime saxis gverdiTi 
movlena. 

gamomdinare kvlevis Sedegebidan, 
avtorebi daaskvnian, rom gm-kmf aris 
usafrTxo da efeqturi samkurnalo 
saSualeba araSexorcebadi diab-
eturi terfis wylulis dros.

A YOUNG ADULT WITH GENERALIZED LIPODYSTROPHY 
AND DIABETES MELLITUS (CASE REPORT)

Çelo E., Kalari B., Toti. F.

Service of Endocrinology and Metabolic diseases, University Hospital Center 
“Mother Theresa”, Tirana, Albania

Lipodystrophies are a group of rare disorders 
of diverse etiology which are characterized by 
variable loss of body fat. The loss of body fat may 
affect nearly the entire body (generalized), only 
certain body regions (partial) or small areas under 
the skin (localized). Depending on the severity 
and extent of body fat loss, patients may be pre-
disposed to metabolic complications associated 
with insulin resistance. 

While lipodystrophy is characterized by the 
loss of fatty tissue in certain areas of the body, 
tissues such as liver and muscle exhibit significant 
abnormal accumulation of fat, which impairs 
metabolic activity. People with this disorder also 
exhibit insulin resistance, thus having a high risk 
of developing diabetes. They may also present 
with lipid abnormalities. 

The loss of body fat can result from underlying 
genetic defects (genetic lipodystrophies including 
autosomal recessive or dominant subtypes) or 
from autoimmune mechanisms (acquired lipo-
dystrophies including generalized or partial sub-
types), or drugs (e.g. highly active antiretroviral 
therapy (HAART)-induced partial lipodystrophy 
in human immunodeficiency virus (HIV)-infected 
patients or localized lipodystrophies from insulin 
and other injected drugs) [1-3].

 The severity of the metabolic abnormalities 
is usually proportional to the extent of the fat 
loss, and patients with congenital and acquired 
generalized lipodystrophies develop complica-

tions at early ages. Localized lipodystrophy is 
not associated with metabolic derangements and 
it is mostly an aesthetic problem.

Management of lipodystrophies focuses on 
preventing and treating metabolic complica-
tions. Diet and exercise are an integral part of 
management.

Treatment of lipodystrophy also includes the 
administration of insulin, oral hypoglycemic 
agents, and lipid-lowering drugs. Even with the 
treatment, people with lipodystrophy continue to 
have severely high levels of triglycerides, leading 
to recurrent attacks of acute inflammation of the 
pancreas; severe problems effecting blood glu-
cose levels, posing risks of developing diabetic 
complications; and fat accumulation in the liver, 
which can result in cirrhosis and liver failure. 

Many patients with lipodystrophy have low 
leptin levels due to the lack of fat cells that produce 
the hormone and research has demonstrated benefi-
cial effects of leptin treatment on insulin sensitivity 
and fat metabolism in a number of tissues. 

In February 2014, the FDA announced that 
leptin (Myalept™) was approved for treatment of 
generalized lipodystrophy (genetic or acquired) in 
addition to dietary restrictions. Patients may still 
need conventional medicines (e.g., lipid-lowering 
drugs or insulin), but required dosages of those 
medicines are markedly lower with leptin therapy. 
In some cases patients are able to discontinue 
insulin therapy [4-6].



28

	
МЕДИЦИНСКИЕ НОВОСТИ ГРУЗИИ

CFMFHSDTKJC CFVTLBWBYJ CBF[KTYB

Case report: Patient A. A., an 18-year-old fe-
male, was hospitalized at the Endocrinology Service 
in January 2016 for inaugural Diabetes Mellitus. 

She was diagnosed with severe hypertriglyc-
eridemia at the age of 8 and has been hospitalized 
at least three times by the Pediatric Service related 
to this condition. 

Lipodystrophy developed at the age of 11 
years, initially effecting the arms and the upper 
part of the body, gradually spreading all over the 
body, sparing only the face and the neck.

Based on her medical records: during her last 
admission at the age of 14 for the follow-up and 
completing exams for her continuous high levels 
of tryglycerides and cholesterol, she had evidence 
of hyperglycemia (fasting plasma glucose 136 
mg/dl), but her physician did not give any specific 
recommendations for a follow-up. 

She was noted to have elevated transaminase 
levels (2x upper normal value) at that time. She was 
treated with a statin (Fluvastatin 40 mg/day) – but 
without any improvement in the lipid profile.

The latest hospitalisation was the first for the 
patient after a transition from pedriatic to adult 
endocrinologist (almost 4 years without any close 
follow-up).

The patient was admitted for inaugural Dia-
betes Mellitus and hypertriglyceridaemia. At the 
time of the current admission, the patient was 
noted to have numerous xanthomata on the hands, 
elbows and knees, and complained of pain at the 
lower and upper joints. In addition, she was noted 
to have almost generalized lipodystrophy, sparing 
only the face and neck.

The laboratory findings were the follow-
ing: glucose- 420 mg/dl (23.3 mmol/l), HbA1c 
– 11.2%, total cholesterol - 778 mg/dl (20.11 
mmol/l), triglycerides – 2360 mg/dl (26.64 
mmol/l), high density lipoprotein cholesterol 
(HDL-C) – 65 mg/dl, alaninaminotranspherase 
(ALT) - 97 (7 to 55 U/L), aspartataminotransph-
erase (AST) - 79 ( 8 to 48 U/L), alkaline phos-
phatase (ALP) - 125 ( 45 to 115 U/L), Lactate de-
hydrogenase (LDH) - 200 (122 to 222 mmol/L), 
C-peptide - 1.2 ng/ml ( 0.4-1.6 ng/ml). 

Urine: Glucose 1%, ketones trace, negative 
albumin. Renal and thyroid labs within the normal 
range. ECG- sinus rhythm. 

The patient had no family history of DM, 
dyslipidemia or cardiovascular diseases. 

Basal-bolus insulin therapy was initiated: 
Regular human insulin, 3 times daily (with meals) 
at doses gradually rising up to 20-26 IU/meal and 
Glargine (Lantus) 46 IU at 22.00hrs

A strict diet was prescribed to the patient 
[three days without enteral food, and perfusions 
(3-5 l/day)], following the liquid foods for 5 days 
without sweet drinks, with 1400 kcal/day, 1.5 
g/kg protein and only unsaturated fats in small 
quantity. Glycaemic profile was monitored with 
fingerstick glucose test regularly. Fluvastatin was 
increased to 80 mg/day (Lescol XL).

Liver function tests were repeated and showed 
no change.

Fenofibrate was added after one week in the 
dosage of 160 mg/day (to try to improve her 
triglycerides). Aspirin 100 mg/day was added to 
her treatment, due to high blood concentration, 
in the context of hypertriglyceridemia. All her 
family members were tested for any type of lipid 
abnormalities but results were negative. 

Patient was discharged after 20 days with a slight 
amelioration of glucose control and lipid profile. A 
close follow-up plan with regular phone consulta-
tions and laboratory exams was implemented.

Different causative factors of severe lypodys-
trophy were analysed, including leptin. Leptin 
levels (measured in Ioaninna/ Greece) were very 
low 1.5 ug/L (ref range 4-10 ug/L in women).

At her next consultation on May 2016 the 
laboratory findings were: HbA1c 8.9%, Glycae-
mic profile 200-260 mg/dl (11.1-14.5 mmol/l), 
triglycerides – 1860 mg/dl (21.03 mmol/l), total 
cholesterol – 427 mg/dl (11.04 mmol/l), HDL-C 
– 60 mg/dl, ALT - 109 (7 to 55 U/L), AST - 87 ( 
8 to 48 U/L), ALP - 87 ( 45 to 115 U/L), LDH – 
178 (122 to 222 mmol/l).

Total Daily Dose of Insulin was increased to 
202 IU (138 Regular Insulin + 64 IU Glargine). 
In order to decrease insulin resistance, metformin 
850 mg twice daily was added to the therapy; 
the patient was taking > 5 IU/kg insulin and 
eating more than recommended. Fenofibrate 
was increased to 160 mg twice daily to improve 
triglycerides level.

On September 2016 the laboratory findings 
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were: HbA1c 8.2%, Glycaemic profile within 
180-240 mg/dl (10-13.3 mmol/l), triglycerides 
– 1640 mg/dl (18.52 mmol/l), total cholesterol 
– 427 mg/dl (8.43 mmol/l), HDL-C – 56 mg/dl, 
ALT - 87 (7 to 55 U/L), AST - 70 (8 to 48 U/L), 
ALP - 77 (45 to 115 U/L), LDH – 167 (122 to 
222 mmol/l).

Total Daily Dose (TDD) of Insulin was in-
creased to 260 IU. Metformin was increased to 
1000 mg twice daily, due to increase in TDD 
of insulin. Omega-3 fatty acids were added at a 
dose of 3x 250 mg, to reduce triglyceride levels. 
Fluvastatin was replaced with Rosuvastatin 20 
mg/day, for further improvment of the lipid pro-
file. The aim of Rosuvastatin prescription was to 
reach the goal and change the treatment plan to 
fenofibrate and omega-3. 

On January 2017 the patient was recruited for 
leptin therapy in USA. 

On May 2017 was our last follow-up with the 
patient. She was treated with Insulin Glargine 
once daily (TDD was 24 – 30 IU), Metformin 
850 mg twice daily and Fenofibrate 160 mg 
once daily. Her glycemic and lipid profiles have 
improved.

Conclusions. In a patient with newly diag-
nosed diabetes mellitus, hypertriglyceridemia 

and loss of adipose tissue, lipodystrophy should 
be suspected, especially if glycemic and lipid 
profiles are not normalised after intensive therapy. 
In such cases leptin should be measured. If pa-
tient has hypoleptinemia, leptin therapy should 
be started. 
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Table. Summary of laboratory findings
JANUARY 2016
Fluvastatin 40 – 

80mg
Fenofibribrate 160 

mg

MAY 2016
Metf 2 x 850mg
Fenofibribrate 

2x160 mg

SEPTEMBER 2016
Metformin 2 x1000mg

Omega-3 3x250
Rosuvastatin 20 mg

HbA1C 11.2 8.9 8.2
TOT CHOL 778 427 326

TRYGLICERIDE 2360 1860 1640
HDL- CHOL 65 60 56
LDL- CHOL -- -- --

ALT 97 109 87

AST 79 87 70
ALP 125 87 77
LDH 200 178 167

WEIGHT 42 45 47
INSULIN TDD 116 220 260
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SUMMARY

A YOUNG ADULT WITH GENERALIZED 
LIPODYSTROPHY AND DIABETES MEL-
LITUS (CASE REPORT)

Çelo E., Kalari B., Toti F.

Service of Endocrinology and Metabolic diseases, 
University Hospital Center “Mother Theresa”, 
Tirana, Albania

Lipodystrophies are a group of heterogeneous 
disorders characterized by varying degrees 
of body fat loss and predisposition to insulin 
resistance and its metabolic complications. 
Lipodystrophy associated metabolic abnormali-
ties include insulin resistance, that often lead to 
diabetes mellitus and its complications, hypertri-
glyceridemia that may be severe enough to cause 
acute pancreatitis, and hepatic steatosis that may 
lead to cirrhosis.

We present the case of an 18-year-old female 
who was hospitalized as an inaugural Diabetes 
Mellitus. She was diagnosed with severe hypertri-
glyceridemia, when she was 8 years old and was 
hospitalized at least three times by the Pediatric 
Service related to this condition. Lipodystrophy 
developed at the age of 11. The reason for the 
latest hospitalisation was hyperglycemia, hyper-
triglyceridemia and elevated transaminase levels. 
Leptin levels were very low 1.5 ug/L (ref range 
4-10 ug/L in women). She was given Insulin and 
antihyperlipidemic therapy. However there was 
little improvement in laboratory results even in 
2 months. A year after her hospitalisation at our 
clinic she started leptin therapy and her laboratory 
values improved. 

In a patient with a newly diagnosed diabetes 
mellitus, hypertriglyceridemia and loss of adipose 
tissue, lipodystrophy should be suspected.

	

Keywords: lipodystrophy, metabolic syndrome, 
diabetes mellitus, leptin.

РЕЗЮМЕ

СЛУЧАЙ САХАРНОГО ДИАБЕТА В СО-
ЧЕТАНИИ С ГЕНЕРАЛИЗОВАННОЙ 
ЛИПОДИСТРОФИЕЙ У ПАЦИЕНТА МО-
ЛОДОГО ВОЗРАСТА

Село Е., Калари Б., Тоти Ф.

Госпитальный центр университета "Мать 
Тереза", сервис эндокринологии и метаболи-
ческих заболеваний, Тирана, Албания

Липодистрофии относятся к гетерогенным на-
рушениям, которые характеризуются потерей 
массы тела за счет жировой клетчатки, инсу-
линорезистентностью и связанными с этим 
осложнениями: развитие сахарного диабета 
типа 2, гипертриглицеридемия, панкреатит, 
стеатозный цирроз печени. 

18-летняя женщина госпитализирована 
в клинику по поводу впервые выявленного 
сахарного диабета типа 2. В анамнезе у 
пациентки диагноз гипертриглицеридемии 
установлен в 8 лет, в 11 лет у нее развилась 
липодистрофия. На момент госпитализа-
ции у больной выявлены: гипергликемия, 
гипертриглицеридемия и увеличенный уро-
вень трансаминаз. Уровень лептина в крови 
понижен - 1,5 ug/L (референсные данные нормы 
у женщин 4-10 ug/L). Пациентке назначены 
инсулинотерапия и антигиперлипидемические 
препараты. Спустя 2 месяца после проведенной 
терпии отмечалось незначительное улучшение в 
анализах. Спустя 1 год после последней госпи-
тализации решено начать лечение лептином, что 
привело к улучшению как состояния пациентки, 
так и лабораторных данных. 

У молодых пациентов с сахарным диа-
бетом, гипертриглицеридемией и потерей 
жировой клетчатки необходимо исключить 
наличие липодистрофических нарушений. 
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reziume

axalgazrda pacienti Saqriani dia-
betiT da TandarTuli generalize-
buli lipodistrofiiT (klinikuri 
SemTxveva)

e. selo, b. kalari, f. toti

sauniversiteto hospitalis centri  
«deda tereza», endokrinologiis da 
metabolur daavadebaTa samsaxuri, 
tirana, albania 

li podistrofiebi miekuTvneba 
heterogenuli darRvevebis jgufs, 
axasiaTebs sxeulis cximovani qso-
vilis sxvadasxva xarisxiT kargva, 
insulinis mimarT rezistentoba da 
masTan dakavSirebuli garTulebebi: 
hipertrigliceridemia, pankreatiti da 
RviZlis steatozuri cirozi. 

qali 18 wlis asakSi hospitalize-
buli iyo klinikaSi pirvelad aRmo-

Cenili diabetis diagnoziT. pacients 
mwvave hipertrigliceridemiis dia-
gnozi daesva 8 wlis asakSi, 11 wlis 
asakSi ganuviTarda lipodistro-
fia. misi bolo hospitalizaciis 
mizezi iyo hiperglikemia, hiper-
trigliceridemia da momatebuli 
transaminazebis done. sisxlSi 
leptinis done iyo Zalian dabali 
-  1.5 ug/L (referensuli maCvenebeli 
qalebSi -  4-10 ug/L). avadmyofs dae-
niSna insulini da antihiperlipi-
duri mkurnaloba. mkurnalobidan 
2 Tvis Semdeg analizebSi aRiniSna 
mciredi gaumjobeseba. bolo hos-
pitalizaciidan 1 wlis Semdeg 
pacients daeniSna leptini, ris 
fonzec laboratoriuli analizebi 
mkveTrad gaumjobesda.

axalgazrda pacientebSi Saqriani 
daibetiT, hi pertrigliceridemiiTa 
da cximovani qsovilis kargviT auci-
lebelia gamoiricxos lipodistro-
fiuli darRvevebis arseboba. 

 

MISDIAGNOSED PATIENT WITH LATENT AUTOIMMUNE DIABETES IN ADULTS 
(CASE REPORT)

Petreski H.

General Hospital Kicevo, Macedonia

Latent Autoimmune diabetes in Adults 
(LADA) is often misdiagnosed because it lacks 
both the awareness [1] and standardized diag-
nostic criteria [2–4]. LADA is characterized by 
an adult-onset and by circulating autoimmune 
antibodies. Therefore, patients may present clini-
cally with characteristics of both type 1 and type 
2 diabetes [3–6]. Usually it is defined as initially 
non-insulin requiring diabetes diagnosed in 25-
50 years with antibodies against glutamic acid 
decarboxylase (GAD) [7]. Diagnosing LADA 
at a later stage may increase the risk of diabetes 

complications, thus making the timely diagnosis 
is vital for the patient’s quality of life. The rate 
of type 2 diabetes in Republic of Macedonia 
is increasing rapidly. However, diagnosing pa-
tients with LADA is very rare and in most cases 
patients receive wrong treatment, not warranted 
by further investigations. According to the UK 
Prospective Diabetes study, 6% to 10% of the 
people with diabetes have LADA, which makes 
it more common than type 1 diabetes. In Republic 
of Macedonia the prevalence of diabetes is 12%, 
from which 1% are patients with type 1 diabetes 
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mellitus. This number raises the question how 
many patients with LADA are misdiagnosed or 
diagnosed at a later stage?

Case report. Thirty-year-old patient (D.A.) 
initially consulted his GP because of abdominal 
pain, nausea and vomiting. He did not report any 
sudden weight change. He has a mother with type 
1 diabetes. His primary medical examination did 
not reveal any abnormalities. His blood pressure 
was 125/90mmHg, heart rate 79/min. and Body 
Mass Index (BMI) - 25kg/m2. His blood glucose 
level was 12,7mmol/L and HbA1c level was 
10.1%. His metabolic control was slightly im-
paired with triglycerides level of 3.1mmol/L and 
Cholesterol level of 6.3mmol/L. Other blood test 
results including serum creatinine, serum urea, 
aspartate aminotransferase and alkaline phospha-
tase, as well as the urine analyses were within the 
normal range. Because of severe hyperglycemia 
he was admitted to the local hospital and was 
given intra venous fluid infusions. Abdominal ul-
trasound was also without any specific abnormali-
ties. After less than 24 hours he was discharged 
and advised to visit an endocrinologist. Within the 
next 48 hours D.A. visited the endocrinologist at 
the University Clinic of Endocrinology, Diabetes 
and Metabolic Diseases in Skopje. Patient’s initial 
diagnosis was type 1 diabetes, but the possibility 
of LADA was not ruled out. He was further ex-
amined for GAD (glutamic acid decarboxylase) 
antibodies, Insulin antibodies (IAA), Islet cell 
antibodies (ICA) as well as IA-2 (islet antigen-2) 
to determine the type of diabetes. Because the lab 
results were expected to be after two weeks, the 
endocrinologist decided to initiate insulin therapy 
with small doses of aspart and detemir, as well as 
advised the patient to follow fixed carbohydrate 
and reduced fat diet. Despite the clear advice from 
the doctor the patient refused to receive insulin 
therapy and only followed the recommended 
meal plan. Without the therapy, with increased 
physical activities, his glycemic profiles were 
satisfactory: his fasting plasma glucose levels 
were always below 5.6mmol/L, and his postpran-
dial glucose levels were below 10mmol/L. The 
tests for autoimmune diabetes were positive for 
GAD antibodies, and negative for all the rest of 
the tested antibodies and antigens. Despite the 

result, and the advices from the endocrinologist, 
the patient still refused the insulin therapy and 
insisted that he did not need it, because of the 
glycemic values he measured following the fixed 
carbohydrate diet. Three weeks after the positive 
test for GAD antibodies, he went to a private hos-
pital and consulted another doctor who diagnosed 
him with type 2 diabetes (whether the doctor 
was aware or not of the positive GAD antibod-
ies we are not informed). He was given dietary 
restrictions and soon after that, treatment with 
sulfonylurea was initiated. Following the next 7 
months the patient’s HbA1c values decreased, but 
were never below 8.8%. Within the first year of 
the diagnosis the glycemic measurements rapidly 
worsened, and the sulfonylurea treatment was 
intensified. Despite the advices from doctors the 
patient still refused insulin therapy.

The similarities between type 1 diabetes, type 2 
diabetes, and LADA can make diagnosis difficult 
[1]. However, there are other characteristics for this 
population that may prompt diagnostic screenings 
and help to distinguish LADA from type 1 or type 2 
diabetes [4,5]. The Immunology of Diabetes Society 
(IDS) has proposed three criteria to standardize the 
definition of LADA: 1) age usually ≥30 (25) years, 
2) positive titer for at least one of the four autoanti-
bodies, and 3) no treatment with insulin was needed 
within the first 6 months after diagnosis [4,5]. The 
patient in this case closely fits the proposed IDS 
criteria for LADA. He is 30 years of age, he was 
positive to GAD antibodies and he was not treated 
with insulin within the first 6 months after had been 
diagnosed. Furthermore, the rapid progression of the 
disease indicated that patient had LADA and was 
misdiagnosed with type 2 diabetes and received 
wrong treatment.

Conclusion. Making the right and timely 
diagnosis is crucial for patients with diabetes. 
This case is very specific because it shows the 
variable picture of physicians’ decision-making 
process. Patients with LADA are often misdiag-
nosed due to the use of arbitrary screening criteria 
such as age [1] and the slow progression of the 
disease just like in patients with type 1 diabetes. 
Health care providers must learn to recognize the 
characteristics of LADA, in order to improve the 
treatment options and glycemic control [1] and 
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potentially decreasing the risk of long-term com-
plications. In addition to insulin, other therapy 
options that preserve β-cell function, including 
dipeptidyl peptidase-4 inhibitors, glucagon-like 
peptide 1-receptor agonists, and thiazolidinedio-
nes, could be considered for patients with LADA 
[1]. Conversely, therapy options such as sulfo-
nylureas that increase the rate of deterioration 
of C-peptide secretion, further depleting insulin 
levels, should be avoided [8-14]. By recognizing 
that a patient has LADA, we can ensure that the 
patient is also screened for other autoimmune 
diseases in a timely manner [1]. Furthermore, 
from this case, we can see the patient’s mindset 
and negative attitude towards insulin therapy. 
This raises the question of the awareness and 
knowledge about diabetes and its complications 
in Macedonian population.
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SUMMARY

MISDIAGNOSED PATIENT WITH LATENT 
AUTOIMMUNE DIABETES IN ADULTS 
(CASE REPORT)

Petreski H.

General Hospital Kicevo, Macedonia

Latent Autoimmune Diabetes in Adults 
(LADA) is often misdiagnosed because it lacks 
both awareness and standardized diagnostic 
criteria.

A 30-year-old patient with high blood glucose, 
HbA1c level 10.1% and positive GAD antibodies 
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was diagnosed with type 1 diabetes but LADA 
was not ruled out. Patient refused to receive insulin 
therapy. He chose to follow the dietary restrictions 
and therapy with sulfonylurea, initiated by another 
physician. Following 7 months the patient’s HbA1c 
values decreased, but never achieved the goal. 
Furthermore, after the first year of diagnosis his 
glycemic values rapidly worsened.

The similarities between type 1 diabetes, 
type 2 diabetes, and LADA can make diagnosis 
difficult. The Immunology of Diabetes Society 
(IDS) has proposed three criteria to standard-
ize the definition of LADA. 1) age usually ≥25 
years 2) positive titer for at least one of the four 
antibodies, and 3) no treatment with insulin was 
needed in the first 6 months after diagnosis. The 
patient in this case closely fits the proposed IDS 
criteria for diagnosing LADA.

Making the right diagnosis at the right time is 
crucial for patients with diabetes. Patients with 
LADA are often misdiagnosed due to the use of 
arbitrary screening criteria such as age. Health 
care providers must learn to recognize the charac-
teristics of LADA, in order to improve the treat-
ment options, glycemic control and potentially 
decrease the risk of long-term complications.

Keywords: LADA, latent autoimmune diabetes 
in adults, type 1 diabetes, type 2 diabetes. 

РЕЗЮМЕ

ЛАТЕНТНОТЕКУЩИЙ АУТОИММУН-
НЫЙ ДИАБЕТ ВЗРОСЛЫХ (СЛУЧАЙ 
ИЗ ПРАКТИКИ)

Петрески Х.

Центральный госпиталь, Кичево, Македония

Латентнотекущий аутоиммунный диабет 
взрослых (LADA) часто остается нераспоз-
нанным ввиду нечетких диагностических 
критериев и неосведомленности врачей. 

30-летний молодой мужчина обратился в 
клинику по поводу гипергликемии. На момент 
обследования HbA1c составил 10,1%, тест на 
GAD (глутаматдекарбоксилаза) антитела - поло-

жительный. На основании результатов обследо-
вания поставлен диагноз сахарного диабета типа 
1. Диагноз LADA не был исключен. Пациент 
категорически отказался от назначенной инсули-
нотерапии и обратился к врачам другой клини-
ки, где больному были назначены диетотерапия 
и препарат сульфонилмочевины. На протяжении 
7 месяцев уровень гликемии снизился, хотя не 
дошел до целевого уровня. Спустя 1 год после 
поставленного диагноза уровень гипергликемии 
и состояние пациента резко ухудшились. 

Сходство жалоб и лабораторных данных 
у пациентов с сахарным диабетом типа 1 и 
LADA осложняет постановку правильного 
диагноза. Диабетическая ассоциация иммуно-
логов (IDS) предложила следующие критерии 
диагностики LADA: 1) возраст пациента ≥ 25 
лет; 2) положительный тест на 1 вид из 4 анти-
тел - к островковым клеткам поджелудочной 
железы (ICA), тирозинфосфатазе (anti-IA-2), 
глутаматдекарбоксилазе (anti-GAD) и инсу-
лину (IAA); 3)отсутствие необходимости в 
инсулинотерапии на протяжение первых 6 
месяцев после диагностирования гипергли-
кемии. Данные пациента соответствовали 
вышеприведенным 3 критериям.

Вовремя и правильно поставленный диа-
гноз сахарного диабета позволяет определить 
адекватную тактику лечения пациента, что ис-
ключает риск развития осложнений сахарного 
диабета. При постановке диагноза сахарного 
диабета необходимо учитывать не только 
возраст пациента, но и вышеприведенные 
критерии. 

reziume

latenturad mimdinare zrdasrulTa 
autoimunuri diabeti (klinikuri Sem-
Txveva) 

h. petreski 

centraluri hospitali, kiCevo, make-
donia

zrdasrulebSi latenturad mimdi-
nare autoimunuri diabetis (LADA) 
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diagnozi xSirad ver ismeva zusti 
diagnostikuri kriteriumebis ar ar-
sebobis gamo.

30 wlis mamakacma klinikas mimar-
Ta glikemiis maRali maCveneblebis 
gamo, HbA1c-s doniT 10,1% da GAD 
antisxeulebisadmi dadebiTi testiT, 
ris safuZvelzec daisva Saqriani 
diabeti tipi 1-is diagnozi, Tumca ar 
gamoiricxa LADA-s arseboba. eqimis 
rCevis miuxedavad pacientma uari ga-
nacxada insulinoTerapiaze. man air-
Cia sxva eqimTan mkurnaloba, romelmac 
dauniSna mxolod dietoTerapia da 
sulfanilSardovanas preparatebi per 
os. 7  Tvis manZilze paceintis glike-
miis maCveneblebi daqveiTda, Tumca 
ar miaRwia samizne maCveneblebs. 
diagnozis dasmidan 1 wlis Semdeg 
glikemia mkveTrad gauaresda. 

Saqrian diabet tip 1-s, tip 2-sa da 

LADA-s Soris msgavseba sakmaod ar-
Tulebs dignozis dasmas. diabeturi 
imunologebis asociaciis (IDS) mier 
SemoTavazebulia LADA-s sami diag-
nostikuri kriteriumi: 

1. asaki ≥25 welze; 
2. dadebiTi testi oTxidan sul 

mcire erT antisxeulze;
3. 6 Tvis manZilze insulinoTerapiis 

dawyebis aucileblobis ararseboba. 
gamokvleuli pacienti akmayofilebs 
samive diagnostikur kriteriums. 

droulad swori diagnozis dasma 
Zalian mniSvnelovania Saqriani dia-
betis mqone pacientisTvis. 

kvlevis Sedegebze dayrdnobiT, av-
torebs gamotanili aqvT daskvna, rom 
LADA-s diagnozis dasmis dros yu-
radReba unda eqceodes ara mxolod 
asaks, aramed gaTvaliswinebuli iyos 
zemomoyvanili yvela kriteriumebi. 

CLINICAL CASE OF TYPE 2 DIABETES REMISSION

Mustafayeva S., Mirzazada V.

Azerbaijan Association of Endocrinology, Diabetology and Therapeutical Education, 
Baku, Republic of Azerbaijan

 
The specialists have increased attention to-

wards the remission of diabetes mellitus (DM) 
[1-7]. The possibility of remission is high with 
metabolic surgery [6,7]. Studies show, that the 
extremely low-calorie diet is also effective [3,4].

We would like to present the case of type 2 
diabetes remission achieved by changing the 
lifestyle, including the use of a low-calorie (but 
not extreme) diet and a significant increase in 
physical activity. 

Case Report. A.V., a 48-year-old man with 
decompensated DM was admitted to VM Center 
of Endocrinology, Diabetology and Metabolism 
(Baku, Azerbaijan Republic) on 13.06.2008. 

Patient was diagnosed with type 2 diabetes ap-
proximately 2 years ago. He did not follow any 
diet recommendations; moreover, consumed meal 
rich in carbohydrates, sweets and fat. Patient was 
physically inactive. His alcohol intake has been 
frequent and unlimited (hard alcoholic drinks) 
and was heavy smoker for a long period of time 
(≈ 60 cigarettes per day). 

The patient’s body weight was 121 kg, his 
height was 185 cm and body mass index (BMI) 
was 35.4 kg/m2. Blood pressure was 125/75 mmHg 
and heart rate 92 bpm. Physical cardiopulmonary 
examination was normal with no sings of cardiac 
failure. Pheripheral pulse was normal. There were 
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no abdominal bruits and no hepatomegaly. The 
thyroid gland was not enlarged, and there were no 
signs of thyroid dysfunction. Results of neurological 
and ophthalmological examinations were normal.  
Electrocardiogram (ECG) - sinus tachycardia. 
Laboratory examination: Glycemic hemoglobin 
(HbА1с) - 9.4%; fasting glucose - 118 mg/dl; fast-
ing insulin 37.4 mU/ml; HOMAIR - 11; HOMA%β 
- 249; aspartate aminotransferase (AST) - 46 IU/l; 
alanine aminotransferase (ALT) - 74 IU/l; De Ritis 
ratio (AST/ALT ratio) - 0.62; creatinine -0.91 mg/
dl; Urea 40 mg/dl; glomerular filtration rate (GFR 
EPI) - 99.3 mL/min/1.73m2, total cholesterol – 210 
mg/dl, high-density lipoprotein cholesterol (HDL)- 
42 mg/dl, low-density lipoprotein cholesterol (LDL) 
– 128 mg/dl, triglycerides – 200 mg/dl.

 According to the results of patient’s examina-
tion and lab work-up, his full diagnosis was the 
following: type 2 diabetes mellitus (with insulin 
resistance), obesity class II, alcoholic liver dis-
ease and dyslipidemia type II b (by classification 
of Fredericson).

 The patient was recommended to change his 
lifestyle, including exclusion of sweets and alco-
holic drinks and increase in physical activity. Ac-
cording to his type and characteristics of diabetes he 
was prescribed metformin 1000 mg twice per day 
(morning and night); gliclazide MR 30 mg per day. 

 The patient was not following the recom-
mended diet plan and by 28.06.2013 his HbA1c 
range was 6.5%–7.9%.

 According to the certain events, alcohol 
was completely excluded from the diet and the 
quantity of sweets was markedly decreased. The 
total daily calorie intake was 1500 - 1800 kcal. 
Physical activity was increased significantly and 
the patient began to lose weight. By 03.11.2017 
he lost 28 kg in total and his body weight and 
BMI became 93 kg and 27.2 kg / m2, respec-
tively. Glyclazide MR was stopped, the dose of 
metformin was reduced soon afterwards, and 
approximately in one month was also terminated.

All data of HbA1c, ALT and AST values from 
13.06.2008 to 03.11.2017 are presented in Fig. 1. 

Fig. 1. Patient A.V.: HbA1c, ALT and AST values from 13.06.2008 to 03.11.2017

As it is seen from Fig. 1, HbA1c level was 
constantly below 6.5% after August 28, 2013. 
ALT and AST have returned to normal ranges. 

Changes of HOMAIR and HOMA%β, taking 
place at the same term, are shown in Fig. 2. 
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As it is seen from Fig. 2, the values of HOMAIR 
and HOMA%β decreased from 11.0 to 1.9, and 
from 249 to 80, respectively, in a period from 
13.06.2008 to 03.11.2017. These results demon-
strate normalization of sensitivity to insulin and 
normalization of insulin secretion (termination 
of insulin hyper secretion).

CGM results received by Dexcom 4G (Dex-
com, USA) are shown in Fig. 3. 

As it is seen from Figure 3, 24-hour glucose 
variations were at the optimal range [8]. 

Thus, lifestyle changes accompanied by a 
decrease in body weight, an increase in insulin 
sensitivity and normalization of insulin secretion, 
led to a prolonged normalization of carbohydrate 
metabolism. Taking into account the absence of 
currently hypoglycemic pharmacotherapy, the con-

dition can be considered as a remission of diabetes. 
In our opinion, it is interesting that the remission of 
diabetes in this case was achieved not as a result of 
the metabolic surgery or an extreme diet. 

In our opinion, this result demonstrates that 
not only biofuel intake decrease, but also increase 
of biofuel consumption (in optimal situation all 
together) may be a really effective way of achiev-
ing diabetes remission in obese patients.
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SUMMARY

CLINICAL CASE OF TYPE 2 DIABETES 
REMISSION

Mustafayeva S., Mirzazada V.

Azerbaijan Association of Endocrinology, Dia-
betology and Therapeutical Education, Baku, 
Republic of Azerbaijan

Authors present a clinical case of a 48-year-
old male patient diagnosed with type 2 diabetes 
mellitus (with insulin resistance), obesity class II, 
alcoholic liver disease and dyslipidemia, who was 
able to achieve a T2DM remission after lifestyle 
modification by using low-calorie (1500-1800 
kcal), rather than extreme diet, and a significant 
increase in physical activity.

This result demonstrates that not only biofuel 
intake decrease, but also increase of biofuel con-
sumption (in optimal situation all together) may 
be a really effective way of achieving diabetes 
remission in obese patients.

Keywords: type 2 diabetes mellitus, lifestyle 
modification, remission.

РЕЗЮМЕ

КЛИНИЧЕСКИЙ СЛУЧАЙ РЕМИССИИ 
ДИАБЕТА ВТОРОГО ТИПА 

Мустафаева С., Мирзазаде В.

Ассоциация эндокринологов, диабетологов и 
терапевтического образования Азербайджа-
на, Баку, Республика Азербайджан 

Частота ремиссий после метаболических 
операций достаточно высокая. Представлен 
клинический случай ремиссии сахарного диа-
бета типа 2 на фоне низкокалорийной (1500-
1800 ккал) диеты и значительного увеличения 
физической активности. Установлено, что 
изменение образа жизни, сопровождающе-
еся снижением массы тела и повышением 
чувствительности к инсулину, приводит к 
длительной нормализации углеводного обме-
на. В предствленном клиническом случае не 
применена гипогликемическая фармакотера-
пия, что дает основание оценить состояние 
пацинета как ремиссию сахарного диабета.  
Интересно, что ремиссия диабета в этом слу-
чае была достигнута без применения метабо-
лической хирургии и экстремальной диеты. 

reziume

Saqriani diabeti tipi 2-is remisiis 
klinikuri SemTxveva

s. mustafaeva, v. mirzazade

azerbaijanis endokrinilogebis, diabe-
tologebis da Terapiuli ganaTlebis 
asociacia, baqo, azerbaijani

metaboluri qirurgiis Semdeg remi-
siis sixSiris maCvenebeli sakmaod 
maRalia. statiaSi aRwerilia Saqri-
ani diabeti tipi 2-iT avadmyofis 
klinikuri remisiis SemTxveva da-
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balkaloriuli (1500-1800 kkal) dietis 
da fizikuri aqtivobis mniSvnelovani 
momatebis fonze. dadgenilia rom, 
cxovrebis wesis Secvla, romelsac 
Tan axlavs sxeulis masis daqveiTeba 
da insulinis mimarT mgrZnobelobis 
mateba, iwvevs naxSirwylebis cvlis 
xangrZliv normalizacias. 

warmodgenili SemTxveva sainteresoa 
im TvalsazrisiT, rom diabetis remisia 
miRweuli iyo mxolod dabalkalori-
uli dietiT da fizikuri aqtivobis 
mniSvnelovani matebiT, metaboluri 
qirurgiis, eqstremuli dietisa da an-
tidiabeturi preparatebis gamoyenebis 
gareSe.

CLINICAL CASE REPORT ON ACUTE PANCREATITIS WITH CONCOMITANT 
T2DM AND HYPERTRIGLYCERIDEMIA

Magradze T., Shelestova E.

National Center for Diabetes Research, Tbilisi, Georgia

A worldwide incidence of diabetes is 425 mil-
lion, and about 352 million have impaired glucose 
tolerance. Over 4 million deaths were attributed to 
the diabetes in 2017 [1] Vascular complications are 
the most frequent cause of diabetes mortality and 
morbidity. Prospective studies have shown continu-
ous associations of glucose levels with the risks 
of major vascular events [2]. However, previous 
randomized trials, evaluating the effects of glycemic 
control in patients with diabetes, have provided 
inconsistent evidence of its effects on macrovasvu-
lar outcomes. Nevertheless, the current guidelines 
recommend a target glycemic hemoglobin (HbA1c) 
level of<7.0% for most patients with diabetes [3].

However, potential benefits of glycemic control 
must be balanced against such factors as limited 
life expectancy, existence of comorbid conditions 
or increased risk of adverse events (e.g. severe hy-
poglycemia). Baseline HbA1c and presence of mi-
crovascular complications may reduce the expected 
individual benefits. Therefore, patients’ risk profiles 
and personal preferences should be considered 
while setting individual targets for treatment [4].

Elevated triglyceride levels (TGs), or hyper-
triglyceridemia, are often caused or exacerbated 
by uncontrolled diabetes, obesity and unhealthy 
lifestyle. The last two are globally considered the 

leading risk factors for most non-communicable 
diseases. In epidemiologic and interventional 
studies hypertriglyceridemia is stated to be a risk 
factor for coronary artery disease [5].

Type 2 diabetes (T2DM) and hypetrirglyceridemia 
often coexist. The hypertriglyceridemia of diabetes 
is classified as mild-to-moderate (TGs between 
150–499mg/dL) and severe (TGs ≥500mg/dL).

Predominantly, hypertriglyceridemia is caused 
by impairment or deficiency of lipoprotein lipase 
(LPL). LPL is a vascular enzyme that degrades 
chylomicrons into remnant particles and liber-
ates the triglyceride (TG) free fatty acids for 
energy use from fat storage. In some cases, severe 
familial dysbetalipoproteinemia (type III hyper-
lipidemia) or overproduction of very low-density 
lipoprotein cholesterol (VLDL-CH) (familial 
hypertrygliceridemia) may result in severe hyper-
triglyceridemia. If the level of total cholesterol 
(TCH) exceeds 300 mg/dL and TGs concentration 
is between 500 and 1000 mg/dL, the patient may 
have a genetic cause of dyslipidemia (type III or 
familial combined hyperlipidemia). Serum TGs 
are primarily carried in apoB-containing lipopro-
teins and have been demonstrated to be predictive 
of coronary heart disease risk. High levels of fast-
ing TGs (>200mg/dL) often represent an increase 
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in plasma concentration of VLDL-CH particles, 
the cholesterol content of which is correlated with 
the number of atherogenic particles. According 
to National Cholesterol Education Program Adult 
Treatment Panel III (NCEP ATP III) guidelines, 
statins are recommended as an initial therapy 
for reducing low-density lipoprotein cholesterol 
(LDL-CH) and a non-high density lipoprotein 
cholesterol (non-HDL-CH) in patients with hy-
pertriglyceridemia (200-400mg/dL). However, 
statin monotherapy is often insufficient to achieve 
non-HDL-CH targets. For patients with persistent 
hypertriglyceridemia (>200mg/dL), who receive 
statin therapy, adding TG-lowering agents is 
recommended to reduce non-HDL-CH levels [6].

The management of severe hypertriglyc-
eridemia (chylomicronemia syndrome) includes 
aggressive reduction of TGs with intravenous 
insulin, fibrates, omega-3 fatty acids, and/or nia-
cin therapy to avoid the risk of pancreatitis [7].

Fibrates are drugs that efficiently decrease 
triglycerides, increase HDL, and improve the 
prognosis both in patients with and without diabe-
tes. However, the effects of fibrates on glycemic 
control, blood pressure, fasting serum insulin, 
and leptin concentrations are not clear.

Therapeutic measures include restriction of 
dietary fat and simple carbohydrates to reduce 
chylomicrons and VLDL-CH. Drug therapy with 
niacin and fibrates is initiated, if dietary therapy 
fails. Fibrate use is recommended, if primary 
abnormality is an increased TGs and low HDL-
CH levels. Combination of fibrate/niacin, and 
fibrate/omega-3 fatty acids can also be used for 
hypertriglyceridemia management.

Familial hypertriglyceridemia is also a com-
mon autosomal dominant disorder, occurring in 1 
to 2% of the general population. Affected family 
members have isolated elevated triglycerides. A 
unifying molecular mechanism is lacking. The 
phenotype is stable, with affected family mem-
bers consistently showing isolated hypertriglyc-
eridemia on repeated analyses. The disorder is 
characterized by primary overproduction of TG. 
Lipoprotein particles tend to be large, consisting 
of increased amounts of TG relative to apo-B. 
For a given level of cholesterol, these patients 
have lower numbers of lipoprotein particles and 

a decreased apo-B concentration. The relation-
ship between this disorder and cardiovascular 
risk is uncertain. Those affected do not appear 
to be predisposed to premature vascular disease, 
though they are at risk for the chylomicronemia 
syndrome, when an additional risk factor for 
hypertriglyceridemia, such as poorly controlled 
diabetes, is present [8].

Familial hypertriglyceridemia often leads to 
diabetes, pancreatitis, myocardial infarction (MI), 
and less commonly skin xanthoma.

Our aim was to study the changes in glycemic 
and triglyceride levels in a patient with newly 
onset T2DM and hypertriglyceridemia, who was 
treated with fenofibrate and insulin.

Case report. Our patient MM, is a 46 years old 
female, Caucasian, hospitalized for the first time 
with acute abdominal pain. Before hospitalization 
the patient was feeling well and was not on any 
medication. The patient stated that she had never 
taken alcohol, or smoked, though her lifestyle was 
passive. She had never been hospitalized except 
for two deliveries.

He abdominal pain developed in the evening 
after a heavy meal. The pain was located in the 
middle of the abdomen and irradiated to her back. 
The pain had persisted for 2h when she was taken 
to the hospital. 

Preliminary diagnosis of appendicitis was stated, 
but performed computed tomography (CT) of the 
abdomen revealed an enlarged pancreas, while the 
appendix and gallbladder were within the normal 
ranges. The test performed showed elevated am-
ylaze concentration, which was consistent with the 
diagnosis of acute pancreatitis (Table 1).

Pancreatitis often develops secondary to gall-
bladder stones, alcoholism, or specific genetic 
defects. Our patient did not suffer from the first 
two conditions, but stated that her father had lipid 
abnormalities and died of MI. Whether or not he 
had T2DM was unknown. Based on the informa-
tion provided, inherited hypertriglyceridemia was 
suspected. 

Moreover, the patient stated that she had 
lost 4-5 kg during the past 6 months and had 
developed narcolepsy, general weakness, exces-
sive thirst and polyuria, especially at night. At 
the admission her BMI was 32.2kg/m², T/A-
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130/80mmHg, blood glucose (BG) level 12 
mmol/L (216mg/dl), HbA1c-8.7%, C-peptide 
1100pmol/L (n -400pmol/L), amylaze210U/L 
(n- 40-140U/L); Glutamic Acid Decarboxylase 
(GAD)-antibodies were negative. Her plasma TG 
concentration was measured together with plasma 
TCH, LDL-CH and HDL-CH and are shown in 
Table 1. Elevated C-peptide level indicates the 
presence of insulin resistance. 

Plasma TGs are often increased in patients 
with newly diagnosed T2DM, but not to the 
degree, seen in our patient [9]. Therefore, an 
inherited hypertriglyceridemia was suspected. 

The most common cause of familial hyper-
triglyceridemia is a defect in the LPL enzyme 
catalyzing the cleavage of TGs. Ideally, the LPL 
gene has to be analyzed to demonstrate a mutation 
in the N291S allele.

Though in this case we unfortunately were not 
able to analyze the LPL gene to confirm its muta-

tion and diagnosis of familial hypertriglyceridemia. 
Patient data and the results of the performed 

tests confirmed the diagnosis of T2DM and 
hypertriglyceridemia; based on family history, 
inherited hypertriglyceridemia was suspected.

Upon the admission, an acute pancreatitis 
treatment protocol was initiated, with the admin-
istration of saline solution, supplemented with 
potassium (closely monitored levels), and anal-
gesics; a gastric tube was placed. Treatment with 
subcutaneous injections of rapid acting insulin 
analogue Glulisine (every 3 hours) was started 
(Table 2). Our aim was to lower a BG level to 
approximately 6-9 mmol/L (108-162 mg/dL). BG 
was measured every 3 h at bedside.

Hypertriglyceridemia leads to severe insulin 
resistance in liver and skeletal muscles; it may be 
due to accumulation of intracellular lipids, which 
inhibit insulin signaling. Thus, in order to reduce 
TG levels, it is very important to initiate low-fat 

Table 1. Lipid profile data at admission
Measurements Results Normal references

TCH 6.5mmol/L (250mg/dL) n< 200.mg/dL
LDL-CH 3.0mmol/L (116mg/dL) n< 100mg/dL
HDL-CH 1.0mmo/L (39mg/dL) n>40mg/dL

TG 5.2mmol/L (4,602mg/dL) n<2mmol/L

Table 2. Insulin Therapy Algorithm
Blood glucose values Insulin titration 

BG <4mmol/l (72 mg/dL) No insulin subcutaneous
BG 4-8 mmol/l (72 -144mg/dL) 2 unit of subcutaneous insulin

BG 8-12mmol/l (144-216 mg/dL) 4 unit of subcutaneous insulin
BG 12-16mmol/l (144-288mg/dL) 6 unit of subcutaneous insulin

BG >16mmol/l (288 mg/dL) 8 unit of subcutaneous insulin

Table 3. Laboratory Data 3 month after
Measurements Values Normal ranges

TCH 190mg/dL n< 200.mg/dL
LDL 100mg/dL n< 100mg/dL
HDL 39mg/dL n>40mg/dL
TG 50mg/dL n<30-149 mg/dL

HbA1c 7% Target 6.0-6.5%
C-Peptide 500pmol/L n -400pmol/L
Amylaze 110U/L n- 40-140U/L
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and low-carbohydrate (CH) diet and treatment with 
fenofibrates, which directly inhibits TG production. 
Besides, insulin therapy should also be initiated, 
in order to reduce hyperglycemia and to block TG 
formation by LPL activation. The role of insulin in 
inhibition of TG levels is very important, as finofi-
brates action does not start immediately. 

After 2 days in the hospital setting, patient had 
recovered, the gastric tube was removed, and she 
started to eat. Her BG dropped to 8 mmol/L and her 
amylaze level decreased to 120U/L (n- 40-140U/L).

The patient was on a basal-bolus insulin regi-
men with short acting insulin analogue Glulisine 
and ultra-long acting insulin analogue Glargin. 
The prandial insulin Glulisine doses were 8-10-
12IU (9am-2pm-7pm, respectively); and bedtime 
insulin Glargin dose was 25IU. The doses were 
adjusted based on the BG levels measured before 
each main meal and at bedtime. Daily CH count-
ing (CH units/CHU) and CHU per each meal 
were calculated.

Short course of diabetes education was carried 
out, including following topics: what is T2DM, how 
to manage diabetes, principles of insulin therapy, 
dose adjustment, self-blood glucose monitoring 
(SBGM), CHU counting, healthy lifestyle, etc… 

After recovery from the acute pancreatitis 
episode, (in 2 week) the patient was discharged 
on fenofibrate and intensive insulin therapy with 
a basal-bolus regimen with Glulisine (6-8-10 IU) 
and Glargin(20 IU/bedtime).

Because of the risk of arteriosclerosis, aspirin 
at a low dose (75 mg/day) was initiated.

The patient has been under ambulatory su-
pervision. Three month after discharge patient’s 
condition was satisfactory (see laboratory test 
results in Table 3), though target values of HbA1c 
and TG were not yet achieved.

The patient regularly performed SBGM that 
showed glycemic variability during past 3 months. 

She feels well on recommended treatment and 
diet, though further reduction in HbA1c and TG 
levels is recommended, as due to elevated TG 
levels together with diabetes the risk of MI is 
high for this patient. 

The patient has been advised to continue 
SBGM. She is under close follow-up monitoring 
at the Center.

Conclusion: Prevalence of T2DM is high 
and continues to increase globally. T2DM and 
hypertriglyceridemia often coexist. Hypertriglyc-
eridemia seems to cause diabetes by inducing 
insulin resistance. Plasma TGs are often increased 
in newly diagnosed diabetes patients, but not to 
the degree exhibited by the patient. This indicates 
to the risk of presence of inherited hypertriglyc-
eridemia. Intensive treatment of both conditions 
with diet, physical activity, fenofibrates and in-
sulin is important, as it aims to reduce TG values 
and normalize glucose profile [10].

Fenofibrate is indicated to block TG synthe-
sis. Besides, insulin treatment is also needed, in 
order to reduce hyperglycemia and to block TG 
formation by LPL activation. In the acute phase, 
insulin treatment is especially beneficial because 
of the lag in time before fenofibrates taking effect.

Elevated TG values associated with diabetes 
dramatically increase the risk of developing MI. 
Therefore, a good control of both conditions and 
close monitoring are mandatory for our patient.
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SUMMARY

CLINICAL CASE REPORT ON ACUTE 
PANCREATITIS WITH CONCOMITANT 
T2DM AND HYPERTRIGLYCERIDEMIA

Magradze T., Shelestova E.

National Center for Diabetes Research, Tbilisi, 
Georgia

Authors present a clinical case review of a 
46-years-old, otherwise healthy female patient, 
presented with acute abdominal pain. Examina-
tion and full work-up established a diagnosis of 
acute pancreatitis, T2DM and hypertriglyceride-
mia; based on family history, inherited hypertri-
glyceridemia was suspected. Elevated TG values 
associated with diabetes dramatically increase the 
risk of developing MI.

Subsequent to the pancreatitis treatment pro-
tocol completion, the patient has fully recovered 
from acute pancreatitis. Prescribed anti-diabetes 
and Fenofibrate treatment has achieved satisfac-
tory glycemic and TG values. The patient is under 
close ambulatory control and monitoring at the 
National Center for Diabetes Research.

T2DM and hypertriglyceridemia often coex-
ist. Intensive treatment of both conditions with 
diet, physical activity, fenofibrates and insulin 
is important, as it aims to reduce TG values and 
normalize glucose profile.

Keywords: T2DM, diabetes, familial hyper-
triglyceridemia, pancreatitis, fenofibrates.

РЕЗЮМЕ

КЛИНИЧЕСКИЙ СЛУЧАЙ ОСТРОГО 
ПАНКРЕАТИТА С СОПУТСТВУЮЩИ-
МИ САХАРНЫМ ДИАБЕТОМ И ГИПЕР-
ТРИГЛИЦЕРИДЕМИЕЙ

Маградзе Т., Шелестова Е.

Национальный центр исследований диабета, 
Тбилиси, Грузия

Представлен клинический случай 46-летней 
пациентки, поступившей в клинику с жалобой 
на острую боль в области живота. На основа-
нии результатов проведённых обследований 
установлен диагноз острого панкреатита, сахар-
ного диабета  типа 2 и гипертриглицеридемии; 
основываясь на анамнезе, подозревалась на-
следственная гипертриглицеридемия.

По завершении протокола лечения острого 
панкреатита пациентка полностью оправилась 
от данного состояния. Проводимое лечение 
сахарного диабета и антилипидная терапия 
позволили достичь удовлетворительных пока-
зателей глюкозы крови и значений триглице-
ридов. Пациентка находится под регулярным 
амбулаторным наблюдением при Националь-
ном центре исследований диабета.

Сахарный диабет типа 2 часто сопровожда-
ется гипертриглицеридемией. Важное значение 
имеет интенсивное лечение обоих состояний 
посредством диеты, физической активности, 
фенофибратов и инсулина, поскольку оно на-
целено на снижение показателей триглицеридов 
и нормализацию профиля глюкозы крови.

reziume

sisxlSi glukozis kontroli hiper-
trigliceridemiis fonze (klinikuri 
SemTxveva)

T. maRraZe,  e. Selestova

diabetis kvlevis erovnuli centri, 
Tbilisi, saqarTvelo

avtorebis mier warmodgenilia 66 
wlis pacientis klinikuri SemTxveva, 
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romelic klinikaSi Semovida muclis 
areSi mwvave tkivilis CivilebiT. 
Catarebuli kvlevis Sedegad daisva 
mwvave pankreatitis, Saqriani diabeti 
tipi 2-is da hipertrigliceridemiis 
diagnozi. anamnezze dayrdnobiT eWvi 
mitanili iyo memkvidreobiT hiper-
trigliceridemiaze. mwvave pankre-
atitis mkurnalobis protokolis 
Sesrulebis Semdeg pacienti gamovi-
da mdgomareobidan. Saqriani diabe-
tis mkurnalobam da antilipidurma 
Terapiam SesaZlebeli gaxada sisx-
lis glukozis da trigliceridebis 

mniSvnelobis damakmayofilebeli 
maCveneblebis miRweva. pacienti imyo-
feba regularuli ambulatoruli 
dakvirvebis qveS diabetis kvlevis 
erovnul centrSi. Saqriani diabeti 
tipi 2-s xSirad Tan axlavs hipertri-
gliceridemia. udidesi mniSvneloba 
aqvs orive mdgomareobis intensiur 
mkurnalobas dietis, fizikuri aqti-
vobis, fenofibratebis da insulinis 
gamoyenebiT, vinaidan aseTi mkurnalo-
ba mimarTulia trigliceridebis 
daqveiTebaze da sisxlis glukozis 
profilis normalizaciaze.

BENEFITS OF EARLY SCREENING AND PROPER TREATMENT IN PATIENT 
WITH SIGNIFICANT RISK FACTORS FOR GESTATIONAL DIABETES MELLITUS 

(CASE REPORT)

Limani V.

University clinic of endocrinology, diabetes and metabolic disorders; 
PHI General Hospital “8th of September,”Skopje, Macedonia

Gestational diabetes mellitus (GDM) is as-
sociated with an increased risk of maternal and 
perinatal short and long-term complications 
[1–4]. The condition is diagnosed by a positive 
oral glucose tolerance test (OGTT), which is 
either carried out in all pregnant women [7] or 
in a selected group of women identified by their 
demographic characteristics and obstetric history, 
as being at high risk for GDM. 

GDM occurs in 2-9% of all pregnancies [8]. 
Evidence suggests that the use of insulin for the 
treatment of hyperglycemia in GDM reduces the 
risk of serious perinatal morbidity [9]. Pregnancy 
is an exciting time in a woman’s life. However, 
once patient is diagnosed with GDM, she will be 
managed more intensively. GDM is managed us-
ing diet and exercise but one in six women with 
GDM requires insulin. 

Case report. A 35-year-old woman at the 
14th gestational week of her tenth pregnancy 
was seen for routine prenatal care. The patient’s 
past obstetric history included the spontaneous 
abortion at 12th gestational week four consecu-
tive times in a period of three years. After that, 
hysteroscopic transcervical resection of uterine 
septum was performed. Next three pregnancies 
have been terminated by spontaneous abortion 
at the 18th-20th gestational weeks. At the eighth 
pregnancy she had a spontaneous abortion on the 
12th gestational week and the last pregnancy with 
spontaneous abortion at the 20th gestational week.

Her family history revealed that her mother 
has type 2 diabetes mellitus. In addition, the pa-
tient had a hypertension which was treated with 
ACE-inhibitor (Enalapril - 5mg twice daily) and 
hyperlipidemia which was treated with statins 
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(Rosuvastatin - 20 mg once daily) and fibrates 
(Fenofibrate - 145 mg once daily). 

In the past years, for a certain period, she was 
treated with oral antidiabetic drugs (Metformin 
XR a 500 mg), but has stopped the therapy. 
Despite her hygiene-dietetic regimen and an-
tihypertensive treatment, she still had several 
spontaneous abortions. 

The patient was tested for several genetic 
mutations at the Center for Immune, Molecular 
and Genetic Investigations (CIMGI), where some 
genetic disorders were found (Thrombophilia 
(Heterozygote on F II, MTHFR C677T, A1298C, 
Fibrinogen. PAI- 1 5G/4G)).

The values of OGTT before hospitalization 
were 6.8 mmol/l (0’), 12.3 mmol/l (60’) and 7.7 
mmol/l (120’), respectively, and her HbA1c was 
7.3%. 

In the hospital setting, an insulin therapy in the 
form of long-acting insulin analogue (Levemir) 
and rapid-acting insulin analogue (NovoRapid) 
was initiated.

We started with three doses of NovoRapid 
(3+3+3 IU) and Levemir 10 IU at night. Control 
of the blood pressure was continued with Meth-
yldopa (250 mg three times per day). 

During the hospitalization, we checked thy-
roid status (TSH=0.427, fT4=11.7, ATPO=196) 
that was within the normal reference range. 
Other measurements, including electrolytes, urea, 
creatinine, aspartate aminotransferase (AST), 
alanine aminotransferase (ALT), total proteins, 
albumins, globulins and complete blood count 
(CBC) as well as urine sediment and 24h protein 
were within normal range. 

The glycemic profiles during hospitalization 
were improving

The insulin doses were titrated during hospi-

talization and the final dosage before discharg-
ing the patient was NovoRapid 4+5+4 IU and 
Levemir 12 IU at night. At that time sufficient 
glycemic control was achieved. Follow-ups were 
planned at intervals of 1–2 weeks depending on 
the glucose levels.

GDM is defined as any degree of glucose 
intolerance with the onset or at the first detec-
tion during pregnancy [6]. The definition applies 
whether insulin or only diet modification is used 
for treatment, and whether or not the condition 
persists after pregnancy.

Early screening and proper treatment could 
play an important part in the course of the pa-
tient’s GDM in the presented case, especially 
considering the fact that she had nine consecu-
tive spontaneous abortions. In addition to this, 
a family history of T2DM is another risk factor 
for GDM in the case of our patient. Studies have 
shown that patients with family history of T2DM 
are at higher risk of GDM than those without. In 
this unusual case, which is considered as a GDM 
with high risk, no insulin therapy had been started 
during previous pregnancies, so we managed to 
achieve the goal with insulin. This could be one 
of the factors that could help a normal pregnancy 
and delivery. Frequently patients with high risk of 
developing GDM are not taken seriously by some 
specialists. The discussion should be focusing on 
early screening and proper treatment for GDM.

Conclusion. This is the case report of a GDM 
in a high-risk patient. However, the patient had 
9 spontaneous abortions and probably had not 
been treated appropriately during this whole 
period. Early detection of hyperglycemia as well 
as early insulin treatment could be one of main 
factors for successful pregnancy and delivery. 
The risk of miscarriage is higher in women with 

Table. Glyaemic profile after hospitalization
FPG 08:30 09:30 13:00 14:00 18:00 19:00 22:00 23:00

2nd day of hos-
pitalization 7.3 mmol/l 8.7 

mmol/l
4.2 

mmol/l
8.0 

mmol/l
5.5 

mmol/l
7.3 

mmol/l
6.1 

mmol/l
6.0 

mmol/l
4th day of hos-

pitalization 6.3 mmol/l 10.5 
mmol/l

4.3 
mmol/l

8.8 
mmol/l

4.7 
mmol/l

8.7 
mmol/l

4.8 
mmol/l

7.2 
mmol/l

8th day of hos-
pitalization

4.0 
mmol/l

7.1 
mmol/l

4.5 
mmol/l

5.0 
mmol/l

4.6 
mmol/l

5.1 
mmol/l
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poor glycemic control compared to those with 
good glycemic control (9% vs 29 %), [5]. At her 
21st gestational week patient’s glucose levels 
were compensated on insulin therapy and she is 
currently feeling well. 

It is well recognized that established GDM is 
an important risk factor for several serious ad-
verse pregnancy outcomes and the risk is greater 
if glycemic control is poor. Consequently, screen-
ing high-risk women for undiagnosed diabetes in 
the first trimester (before 20 weeks gestation) as 
well as treatment with insulin is advisable.
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SUMMARY

BENEFITS OF EARLY SCREENING AND 
PROPER TREATMENT IN PATIENT WITH 
SIGNIFICANT RISK FACTORS FOR GES-
TATIONAL DIABETES MELLITUS (CASE 
REPORT)

Limani V.

University clinic of endocrinology, diabetes and 
metabolic disorders; PHI General Hospital “8th 
of September”, Skopje, Macedonia

Gestational diabetes mellitus (GDM) occurs in 
2–9% of all pregnancies. Evidence suggests that 
the use of insulin in treating hyperglycemia in 
GDM patients reduces the risk of perinatal mor-
bidity. Pregnancy is an exciting time in a woman’s 
life. However, once patient is diagnosed with 
GDM, she will be managed more intensively. 
GDM is managed using diet and exercise but one 
in six women with GDM requires insulin.

A 35-year-old woman at the 14th gestational 
week of her tenth pregnancy was seen for routine 
prenatal care. She had the history of nine consecu-
tive spontaneous abortions. Patient was hospital-
ized and based on the revealed glucose values 
insulin therapy was initiated with long-acting 
insulin analogue - Levemir and rapid-acting in-
sulin analogue - NovoRapid. Patient’s diabetes 
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was compensated on insulin therapy. Follow-ups 
were planned at intervals of 1–2 weeks depending 
on the glucose levels.

This is the case report of a GDM in a high-risk 
patient. She’s at the 21st gestational weeks and 
has passed “delicate weeks”. At her 21st week of 
gestation patient’s glucose levels are compen-
sated on insulin therapy and she is feeling well.

In this unusual case report, no insulin therapy 
had been started during previous pregnancies, so 
we managed to achieve a good glycemic control 
with insulin treatment. This could be one of the 
factors that could help a normal pregnancy and 
delivery. The discussion should be focusing on 
early screening and proper treatment for GDM.

Keywords: Gestational diabetes mellitus, 
pregnancy.
 
РЕЗЮМЕ

РАННИЙ СКРИНИНГ И ЛЕЧЕНИЕ ПА-
ЦИЕНТОВ С РИСК-ФАКТОРАМИ РАЗ-
ВИТИЯ ГЕСТАЦИОННОГО ДИАБЕТА 
(СЛУЧАЙ ИЗ ПРАКТИКИ)

Лимани В.

Университетская клиника диабета и мета-
болических нарушений, Скопье; Центральный 
госпиталь PHI "8 сентября", Скопье, Македония

Гестационный диабет беременных встречает-
ся в 2-9% случаев. Доказано, что инсулинотера-
пия понижает риск перинатальной смертности. 
В случае гестационного диабета необходим 
строгий контроль беременной на протяжении 
всей беременности. Во время гестационного 
диабета беременная должна соблюдать диету и 
увеличить физическую нагрузку. Известно, что 
из 6 беременных с гестационным диабетом одна 
нуждается в инсулинотерапии. 

35-летняя женщина с гестационным диа-
бетом обратилась в клинику на 14 неделе 
беременности. Данная беременность была 10, 
предыдущие 9 заканчивались спонтанным 
выкидышем. Ввиду гипергликемии назначена 
инсулинотерапия аналогом человеческого инсу-

лина ультракороткого действия – новорапидом 
и аналогом человеческого инсулина ультра-
продлённого действия – левемиром. На фоне 
инсулинотерапии достигнута компенсация 
гликемии. Последующие визиты пациентки 
к эндокринологу спланированы с интерва-
лом 1-2 недели в зависимости от показателей 
гликемии.

Представленный клинический случай 
подчеркивает значимость своевременной 
диагностики гестационного диабета и его 
адекватного ведения. Назначение инсули-
нотерапии обеспечило нормальное течение 
беременности и физиологические роды. Пред-
полагается, что предыдущие 9 спонтанных 
выкидышей связаны с гипергликемией. Автор 
статьи считает целесообразным проведение 
обширной дискуссии по вопросу лечения и 
скрининга гестационного диабета.

reziume

gestaciuri diabetis riskis faq-
torebis mqone pacientebis adreuli 
skriningi da mkurnaloba (klinikuri 
SemTxveva)

v. limani

endokrinologiis, diabetis da meta-
boluri darRvevebis sauniversiteto 
klinika, skopie; PHI centraluri hospi-
tali “8th of September,” skopie, makedonia

gestaciuri diabeti yalibdeba or-
sulobis 2-9%-Si. insulinoTerapia 
gestaciuri diabetis dros amcirebs 
perinataluri sikvdilobis risks. 
gestaciuri diabetis diagnozis Sem-
TxvevaSi aucilebelia diabetis in-
tensiuri marTva. gestaciuri diabetis 
marTva ZiriTadad xdeba dietoTerapi-
iTa da fizikuri datvirTvis gazrdiT, 
Tumca statistikurad eqvsidan erT 
qals esaWiroeba insulinoTerapia. 

35 wlis qalbatonma mimarTa 
klinikas konsultaciisTvis me-14  
gestaciur kviraze. aRniSnuli orsu-
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loba misTvis iyo meaTe, cxra miyole-
buli spontanuri abortis Semdeg. 
moxda pacientis hospitalizacia da 
glikemiis maCveneblebidan gamomdina-
re dawyebuli iyo insulinoTerapia 
ultragaxangrZlivebuli moqmedebis 
insulinis analog - levemiriTa da 
ultraxanmokle moqmedebis insuli-
nis analog - novorapidiT. pacientis 
diabeti warmatebiT dakompensirda 
insulinoTerapiaze. Semdgomi dak-
virvebis vizitebi, glikemiis donis 
gaTvaliswinebiT, daigegma 1–2 kviris 

intervaliT. aRniSnuli SemTxveva 
metad sainteresoa, vinaidan war-
suli orsulobebis dros arc erT 
SemTxvevaSi ar momxdara pacientis 
insuliniT mkurnaloba. daigegma 
glikemiis maCveneblebis mowesrigeba 
insulinoTerapiiT, rac gaxda or-
sulobis normaluri mimdinarebisa 
da mSobiarobis sawindari. avtorebs 
mizanSewonilad miaCnia gestaciuri 
diabetis adreul skriningsa da Se-
sabamis mkurnalobasTan dakavSirebiT 
Catardes farTo diskusia.

 

WEIGHT LOSS IN A YOUNG PATIENT WITH TYPE 2 DIABETES: 
CHALLENGES OF DIABETES MANAGEMENT USING ONLINE PROGRAM 

OF GOOD NUTRITION (CASE REPORT)

Krylov V.

Federal State Autonomous Educational Institution of Higher Education I.M. Sechenov First 
Moscow State Medical University, Russia

Obesity is a serious disease that provokes a 
large number of concomitant diseases and condi-
tions, such as cardiovascular diseases, hypercho-
lesterolemia, impotence, obstructive sleep apnea, 
certain types of cancer, osteoarthritis and depres-
sion. In the Russian Federation 59.8% of the 
adult population (>20 years old) are overweight 
and 26.5% are obese [1]. In many cases patients 
do not have an opportunity to consult the doctor-
endocrinologist or a nutrition specialist; besides, 
during the visit it is not always possible to discuss 
all the aspects, and sometimes, some information 
is forgotten by patients themselves. Because of 
that, we created a “step-by-step online nutrition 
system” that helps a patient to maintain motiva-
tion after an appointment in order to change the 
attitude of people towards proper nutrition [2].

Case report. A 31-year-old male with a his-
tory of obesity, type 2 diabetes mellitus (T2DM) 
and hypercholesterolemia came to our clinic 

for medical weight-loss management. He also 
complained of decreased libido. According to his 
initial anthropometric measurements, his weight 
was 193 kg, height was 181 cm, and body mass 
index (BMI) was 58 kg/m2. His HbA1C level 
was 7.1% and low-density lipoprotein cholesterol 
(LDL-C) - 5.1 mmol/L. The patient had begun 
gaining weight when he was 16 years old. Fifteen 
years ago, he was diagnosed with T2DM and 
hypercholesterolemia. His has a family history 
of diabetes, cardio-vascular disease and obesity. 
His primary care physician (PCP) prescribed a 
combination therapy with sulfonylurea and met-
formin (4 mg and 500 mg per day, respectively). 
For the management of dyslipidemia, the patient 
was taking simvastatin 10 mg per day. 

For approximately 15 years the patient was 
inactive, followed by an unsuccessful attempt 
of playing tennis 2 years ago with a personal 
trainer. His diet has been high in fat and calories. 
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He works at an IT company as an IT technolo-
gist. His breakfast on the way to work consisted 
of bagels and burgers; brunch – of burgers or 
sausages. For lunch he has at least one pepperoni 
pizza. He often has chicken nuggets and burg-
ers at the end of his working day. He regularly 
overeats and reaches excessive fullness. He and 
his friends eat out 2 to 3 times per week (pic. 1) 
Usually he has 2-3 alcoholic drinks per weak with 
excessive amount of soda and juices. Patient is 
a former smoker. 

Pic. 1. Examples of typical meal examples con-
sumed prior to enrolling into the program

We created a “step-by-step online nutrition 
system” that helps patient by watching video les-
sons to gradually form good habits about proper 
nutrition, without starvation, stress and debilitat-
ing physical exertion. Unfortunately, patients do 
not have even basic information about nutrition. 
To become an expert in any field, one must go 
through a long learning curve. The same is true 
about nutrition. For example, during the first 
week the patient learns to eat proper breakfast, 
next week refuses fried food, makes an effort to 
use an oven, quench without oil and drink water, 
tea and coffee, instead of sugary drinks, while 
still not changing his usual diet. Respectively, 
step-by-step, without stress and special efforts, 
patients form lifetime eating habits.

At the initial visit, the patient was advised 
to perform bariatric surgery but he refused. Af-
terwards, we advised him to start a low-calorie, 
low-fat, and low rapid-digested carbohydrate diet, 
in addition to walking just for 12 minutes per day. 

In order to educate our patient about good 
nutrition, physical activity and the need of sun 

exposure we used an online system based on 
the video lessons, full of humor, pictures, and 
cartoons. Even one month of watching the short 
educational movies was sufficient for the patient 
to form the habits of healthy eating including 
restriction of fat and digestible carbohydrates and 
increase of the daily consumption of low-fat dairy 
products, slow carbohydrates, protein and fiber 
(pic. 2) [3]. His endocrinologist was regularly 
available for any questions and inquiries that the 
patient might have had.

Pic. 2. Typical healthy meal examples being 
consumed as a result of following the program 
recommendations

In order to avoid hypoglycemia due to reduced 
carbohydrate intake and weight loss, we replaced 
sulfonylurea with liraglutide 0.6 mg subcutane-
ously with up-titration to 1.2 mg per day after 
one week. The dose of metformin was increased 
to 1000 mg twice per day. 

After 4 weeks from initiating recommended 
diet and physical activity the patient has lost 
13 kg. His blood pressure was well controlled 
at 120/65 mm Hg. The dose of liraglutide was 
increased to 1.8 mg.

After Six weeks from treatment he lost ad-
ditional 9 kg. His blood glucose, blood pressure 
and heart rate remained well controlled.

On the next follow-up visit 4 weeks later, the 
patient reported an additional loss of 8 kg and com-
pliance with diet, exercise, and medications. His 
blood pressure remained well controlled, HbA1C 
decreased to 6.1%, and LDL was 3.2 mmol/l.

After several months the patient came to the 
clinic with the complaints of persistent hunger and 
urge of snacking. Liraglutide was further increased 
to 2.4 mg per day, which after 4 weeks resulted in 
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additional weight loss without feeling of hunger 
and snacking, with well controlled blood glucose 
[4]. After 8 months of treatment the patient has lost 
58 kg in total, and reached 135 (pic. 3) kg from 193 
(pic. 4); His metabolic characteristics have mark-
edly improved, with HbA1C -5.6%, and LDL-C 
- 2.9 mmol/L; Moreover, patient had a motivation 
to continue weight loss program.

Pic. 3. Patient in 8 months after the program 
initiation

Pic. 4. Patient before enrolling into the program

Conclusion. Our case showed that in 8-month 
period the patient with BMI - 58 kg/m2 and T2DM 
was able to lose 30% of his initial body weight with 
a low-carbohydrate diet, increased exercise and 
proper medications. Sulphonylurea - glymepiride 
was gradually reduced and replaced with increased 
doses of metformin and liraglutide. 

 Today, we live in a world of high technologies 
and lack of time. It is very important to know how 
to deliver proper information to an individual 
patient. Accordingly, we need to improve the 
quality of information delivery system, including 

using online technologies to improve the quality 
and duration of life of our patients.
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SUMMARY

WEIGHT LOSS IN A YOUNG PATIENT 
WITH TYPE 2 DIABETES: CHALLENGES 
OF DIABETES MANAGEMENT USING ON-
LINE PROGRAM OF GOOD NUTRITION 
(CASE REPORT)

Krylov V.

Federal State Autonomous Educational Institu-
tion of Higher Education I.M. Sechenov First 
Moscow State Medical University, Moscow, 
Russia

A 31-year-old male with a history of obesity, 
type 2 diabetes mellitus (T2DM) and hyper-
cholesterolemia came to our clinic for medical 
weight-loss management. According to his initial 
anthropometric measurements (weight - 193 kg, 
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height - 181 cm, and body mass index (BMI) - 
58 kg/m2) patient had morbid obesity. In order to 
educate our patient about good nutrition, physical 
activity and the need of sun exposure we used an 
online system based on the video lessons, full of 
humor, pictures, and cartoons. Even one month of 
watching the short educational movies was suf-
ficient for the patient to form the habits of healthy 
eating, including restriction of fat and digestible 
carbohydrates and increase in daily consumption 
of low-fat dairy products, slow carbohydrates, 
protein and fiber. Endocrinologist was regularly 
available for any questions and inquiries that the 
patient might have had. In addition to the dietary 
recommendations subcutaneous liraglutide 2.4 
mg daily was initiated. After 8 months of treat-
ment the patient has lost 58 kg and reached the 
body weight of 135 kg; moreover, he had motiva-
tion to continue losing weight.

Keywords:obesity, good nutrition, diabetes 
mellitus.

РЕЗЮМЕ

ПОТЕРЯ ВЕСА У МОЛОДОГО ПАЦИЕН-
ТА С САХАРНЫМ ДИАБЕТОМ ТИПА 2: 
МЕНЕДЖМЕНТ ДИАБЕТА С ИСПОЛЬ-
ЗОВАНИЕМ ОНЛАЙН ПРОГРАММЫ 
ЗДОРОВОГО ПИТАНИЯ (СЛУЧАЙ ИЗ 
ПРАКТИКИ)

Крылов В.

Федеральное государственное автономное 
образовательное учреждение «Первый мо-
сковский государственный медицинский уни-
верситет им. И.М. Сеченова», Москва, Россия

Мужчина, возраст 31 год, с ожирением, 
сахарным диабетом типа 2 и гиперхолесте-
ринемией обратился в клинику для снижения 
веса. При обследовании: вес 193 кг, рост 
181 см, индекс массы тела – 58 кг/м2. С целью 
обучения пациента правильному питанию, 
необходимости физической активности и 
инсоляции, использована онлайн система, 
основанная на видео уроках, анимационных и 
других иллюстрациях. Спустя один месяц по-

сле просмотра коротких обучающих видеоро-
ликов у пациента сформировалась привычка 
правильного питания, ограничение жирной 
пищи и легкоусвояемых углеводов, повыше-
ние потребления кисломолочных продуктов, 
трудноусвояемых углеводов, белка и клетчат-
ки. В случае возникновения любых вопросов, 
пациент имел возможность консультироваться 
со своим врачом-эндокринологом. В дополне-
ние к рекомендациям по питанию, пациенту 
назначен лираглутид 2,4 мг в день в виде под-
кожных инъекций. Спустя 8 месяцев после 
лечения, пациент похудел на 58 кг и достиг 
135 кг, вместо изначальных 193 кг, сохраняя 
мотивацию к дальнейшему снижению веса.

reziume

Saqriani daibeti tipi 2-iT axalgazr-
da pacientis wonis kleba: diabetis 
marTva����������������������������� ����������������������������jansaRi��������������������� ��������������������kvebis�������������� �������������swavlebis���� ���on-
lain������������������������������ �����������������������������programis�������������������� �������������������gamoyenebiT�������� (������klini-
kuri SemTxveva)

v. krilovi 

i. seCenovis sax. universiteti, moskovi, 
ruseTi

wonis klebis mizniT 31 wlis ma-
makacma Saqriani diabeti tipi 2-iT, 
hiperqolesterinemiiT da simsuqniT 
mimarTa klinikas. pacienti iwonida 
193 kg-s, 181 sm simaRlis pirobebSi, 
misi sxeulis masis indeqsi Seadgenda 
58 kg/m2. pacientisTvis jansaRi kvebis, 
fizikuri datvirTvisa da insola-
ciis swavlebis mizniT gamoyenebuli 
iyo onlain sistema, dafuZvnebuli 
iumoriT, animaciiTa da suraTebiT 
gajerebul video gakveTilebze. video 
gakveTilebis Catarebidan erTi Tvis 
Tavze pacients gamoumuSavda jansaRi 
kvebis Cvevebi: cximiani sakvebis da 
adviladaTvisebadi naxSirwylebis 
SezRudva da rZemJave produqtebis, 
rTuladaTvisebadi naxSirwylebis, ci-
liTa da ujredisiT mdidari sakvebis 
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moxmarebis gazrda. nebismieri kiTxvis 
SemTxvevaSi onlain sistemis meSveo-
biT pacienti ukavSirdeboda uSvalod 
mis mkurnal eqim-endokrinologs. kve-
biTi rekomendaciebis garda pacients 
daeniSna liraglutidi 2.4  mg/dReSi 

inieqciis saxiT, kanqveS. mkurnalobis 
aRniSnuli reJimidan 8 TveSi pacient-
ma daiklo 58 kg da misi wona 193-dan 
Semcirda 135 kg-mde. amas garda, paci-
enti motivirebuli iyo gaegrZelebina 
wonis klebis programa. 

ASSOCIATION OF DIABETES COMPENSATION WITH SLEEPING HABITS 
AND WELL-BEING IN PATIENTS WITH DIABETES MELLITUS

1Navasardyan L., 1Аvetisyan A., 2Simonyan M., 1Aghajanova E.

Yerevan State Medical University, 1Endocrinology Department; 
2Pharmaceutical Management Department, Armenia

Diabetes Mellitus (DM) is one of the most 
common diseases encountered by the popula-
tion worldwide, with high social and economic 
burdens. The prevalence of DM and obesity 
has increased dramatically over the last decade 
[6]; especially the age of diabetes onset has 
tendency to decrease [14]. Both diseases play a 
major well-established role in development of 
cardiovascular event [12; 13], which is known 
to be a leading cause of death worldwide. Thus, 
DM is a social, economic and multidisciplinary 
pathology, requiring special attention of public 
healthcare experts. 

Sleep is a physiologic process of the body, 
when the metabolism is decreased to give a repar-
ative time for glycogen storing and peptide syn-
thesis [10]. In healthy individuals normal sleep 
is associated with reduction of glucose utilization 
in the brain and other metabolically active tissues 
[18]. Healthy sleep gives “a resting opportunity” 
to the body to recover the whole metabolic, en-
ergetic and other resources, expended during the 
day [2]. It has been reported that average sleep 
duration has decreased during the last several de-
cades [18]. Some cross-sectional and longitudinal 
studies reveal a link between short sleep duration 
and the prevalence of type 2 DM, as well as the 
increased risk of obesity, and development of car-
diovascular events, even in childhood [7,8]. Sleep 

deprivation in healthy individuals is shown to 
impair their glucose homeostasis [11]. Adequate 
sleep duration in adults is estimated to be 7-8 
hours, and in children – 8-9 hours per night. Dur-
ing the last forty-fifty years sleep duration seems 
to have decreased approximately by 2 hours per 
night, as a result of our lifestyle, workload, social 
activities and access to technology, particularly to 
“blue-screen” [18]. The overwhelming majority 
of works shows the association of sleep duration 
with abnormalities in patients with obesity and 
type 2 diabetes [10], but there is a lack of data 
about type 1 DM. Several social, economic and 
public health consequences due to chronic sleep 
deprivation, as well as obstructive sleep apnea 
(OSA) are described in the literature [1]. More-
over, in some investigations Continuous Positive 
Airway Pressure (CPAP) treatment was per-
formed in diabetic patients with OSA [5] showing 
a significant improvement of not only HOMA-
index, but also of fasting and nocturnal glucose 
metabolism, versus placebo [9]. However, the 
effect of CPAP therapy on metabolic syndrome is 
still controversial [4]. Comorbidities in patients 
with diabetes and sleep deprivation include eat-
ing and attention deficit disorders and cognitive 
impairment, especially in patients with recurrent 
and severe hypoglycemia. Some data suggest, 
that depressive symptoms and clinical depres-



	
GEORGIAN MEDICAL NEWS  
No 4 (277) 2018

© GMN 53 

sion are seen much more frequently than they are 
diagnosed and treated [15]. Screening for sleep 
disorders and obstructive sleep apnea should be 
routinely performed in patients, who are at high 
risk, including patients with obesity, diabetes and 
hypertension [1]. On the other hand, Surani S.R. 
[16,17] rises a question in his review: “it is the 
prime time to push for OSA or sleep disorders 
screening for every patient walking in outpatient 
clinic or hospital?”. Stop-Bang questionnaire, 
Berlin or NAMES questionnaire can be used as a 
screening tool according to author’s opinion [3]. 

Therefore, the aim of this work is to evaluate 
the association between diabetes compensation 
and sleep quality and quantity in patients with 
type 1 and type 2 diabetes. And in addition, to 
establish any potential association with “screen” 
time, physical activity and well-being.

Material and methods. Forty-nine patients 
with diabetes were included in the study. Glycat-
ed-hemoglobin (HbA1c) levels were measured, 
patients filled out sleep habit and self-assessment 
questionnaire, indicating the sleep duration, any 
“screen” time period during the day (phone, TV, 
computer), average weekly physical activity and 
etc… Both type 1 and type 2 DM patients were 
examined. They were divided into two groups 
according to the type of diabetes: group 1 con-
sisted of patients with type 1 DM (n=28), and 
group 2 consisted of patients with type 2 DM 
(n=21). They were matched by sex, age and dia-
betes duration. HbA1c < 7.5 was considered as a 
diabetes compensation. Statistical analyses were 
performed to determine the significance of find-
ings. Non-parametric Pearson’s chi-square test 
(Yates corrected if table 2x2) was used. Rates and 
ratios were calculated; where appropriate, z-test 
or t-test was applied. In all cases null hypothesis 
was rejected if p <0.05.

Results and discussion. In total, 49 patients 
were enrolled in the study. The male/female ratio 
of investigated patients was 49%-51% (0.96), 
in the group 1 - 14/14 (1.0), and in the group 
2 –10/11 (0.91). The average age was 32 years 
(range: 6 to 78): 15.46 and 54.3 in the group 1 and 
2, respectively. According to the self-assessment 
questionnaire about patient’s opinion on associa-
tion of sleep duration with well-being, 40% of 

respondents indicated no connection. Based on 
this we can conclude, that they do not pay enough 
attention to the link between these two factors. 
Although, as shown in the Table 1, positive an-
swer rate is significantly higher in the group 2 (p 
< 0.05). The mean sleep duration between two 
groups was also significantly (p<0.05) different, 
showing less night sleep time in the group 2 (Fig). 

Fig. Night sleep duration by age in two groups 
of investigated patients with type 1 and type 2 DM

At the same time presence of nervousness 
showed no significant differences between two 
groups and was equally indicated in the ques-
tionnaire in both groups (p>0.05). This could 
be interpreted, that younger patients do not link 
their nervousness with the sleep duration and 
daily “screen time”, but the link becomes evident 
with the age, although the difference of “screen” 
time between groups showed no significance 
(p>0.05). Daily spent “screen” time is found to 
have very weak correlation with age (r=-0.194), 
although the mean “screen” time was established 
as 5.35 hours/day. 38.8% of respondents indicated 
insomnia, but, as expected, only 2% of them 
indicated somniferous tablets intake. Most of re-
spondents indicated sleep interruption (62%), out 
of which in 64.5% it was associated with nocturia 
(p<0.001). 49% of patients had nervousness, but, 
interestingly, 70.8% of them had both sleep inter-
ruption and nervousness (p<0.05). These data is 
indicative of a link between sleep duration, sleep 
quality (interruption) and nervousness, which was 
significantly high in the group 2 (p<0.05).

Another question is whether this reduction in 
sleep quantity and quality is associated with dia-
betes and its duration. We investigated the asso-
ciation of mean HbA1c and “screen” time period, 
average weekly physical activity, sleep duration, 
diabetes duration and age. No association was 
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found between diabetes compensation, duration 
and patients’ age (p=0.208 and p=0.858, re-
spectively). No connection between the mean 
HbA1c and mean “screen” time. Assessment of 
weekly physical activity time in groups 1 and 
2 has revealed p=0.056 and p=0.686, respec-
tively. It should be also mentioned, that weekly 
physical activity also showed no association 
with HbA1c levels. Probably this means, that 
our young patients with diabetes have similar 
physical activity as elders (p>0.05). But a sig-
nificant association of diabetes compensation 
with sleep duration, as well as sleep interrup-
tion was found (p=0.02 and p=0.019). Based 
on these findings, we can assume, that sleep 
duration affects diabetes compensation and, 
vice versa, non-compensated diabetes may lead 
to nocturia, that result in sleep interruption 
and reduction in sleep duration, especially in 
group 2. Taking into account, that in contrast 
with HbA1c levels, sleep duration and insom-
nia were significantly different in two groups, 
it should be concluded, that compensation of 
DM in type 1 diabetic patients depends pre-
dominantly on the factors different from the 
sleep duration, sleep quality and “screen” time.

Conclusion. Association of diabetes compen-
sation with sleep duration and quality is revealed, 
especially in patients with type 2 diabetes. More 
profound investigations should be conducted to 
evaluate the connection with sleep quality and 
quantity, as well as daily “screen” time in patients 
with type 1 diabetes.

In summery, physicians need to educate pa-
tients not only on the prevention of the risks of 
diabetes complications, but also on associations 
of diabetes with sleep disorders and cardiovas-
cular disease prevention. Further investigations 
are needed to find out the approach of healthcare 
providers to preventative education. Each co-
morbidity of diabetes must be evaluated and the 
education of the patients should be concentrated 
on all of them as a whole and not separately as 
it is seen nowadays, because they are connected 
and exacerbate each other. 
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SUMMARY

ASSOCIATION OF DIABETES COMPEN-
SATION WITH SLEEPING HABITS AND 
WELL-BEING IN PATIENTS WITH DIA-
BETES MELLITUS

1Navasardyan L., 1Аvetisyan A., 
2Simonyan M., 1Aghajanova E.

Yerevan State Medical University, 1Endocrinol-
ogy Department; 2Pharmaceutical Management 
Department, Armenia

Recent data estimates that sleep deprivation 
and poor quality of night sleep have an impact 
on the incidence and prevalence of both obesity 
and type 2 diabetes, as well as cardiovascular 
events in all ages.

The aim of this work is to evaluate the associa-
tion between diabetes compensation and sleep qual-
ity and quantity, comparing patients with type 1 and 
type 2 diabetes, as well as to establish any potential 
connection with “screen” time, physical activity and 
well-being. For this reason 49 patients with type 1 
(n=28) and type 2 DM (n=21) were investigated. 
HbA1c levels were measured, and the patients filled 
out sleeping habits and self-assessment question-
naire. Association of sleep duration with the diabetes 
compensation was revealed (p<0.05), regardless 
of “screen” time and weekly physical activity 
(p>0.05). Significant difference in insomnia and 
sleep interruption was revealed between the two 
groups. The mean sleep duration between two 
groups was also significantly (p<0.05) different, 
showing less night sleep time in patients with 
type 2 diabetes. The mean “screen” time was 
established as 5.35 hours/day, but daily “screen” 
time was found having very weak correlation with 
age (r=-0.194). Presence of anxiety showed no 
significant difference between two groups and 
was equally indicated in the questionnaire in both 
groups (p>0.05). Thus, these sleep-relationships 
should be addressed rather together with the 
patients’ well-being and quality of life than sepa-
rately, and should be carefully assessed in primary 
care and endocrinology clinics. 
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РЕЗЮМЕ

ЗАВИСИМОСТЬ КОМПЕНСАЦИИ ДИА-
БЕТА С САМОЧУВСТВИЕМ И ХАРАК-
ТЕРОМ СНА У БОЛЬНЫХ САХАРНЫМ 
ДИАБЕТОМ ТИПА 1 И 2

1Навасардян Л., 1Аветисян А., 
2Симонян М., 1Агаджанова Е.

Ереванский государственный медицинский 
университет, 1департамен эндокринологии; 
2департамент фармацевтического менед-
жмента, Армения

Согласно последним данным, бессонница 
и плохой сон влияют на заболеваемость и 
распространённость ожирения и сахарного 
диабета типа 2, а также кардиоваскулярные 
осложнения в любом возрасте. 

Целью данного исследования явилось 
определение корреляционной связи между 
компенсацией диабета, количеством и каче-
ством сна, проведение сравнительной оценки 
и выявление потенциальной связи компен-
сации диабета с периодом времени, прове-
денного у экранов (screen time), физической 
активностью и самочувствием у больных 
диабетом типа 1 и 2. 

С этой целью исследовано 49 больных 
сахарным диабетом типа 1 (n=28) и 2 (n=21). 
Проведен опрос о самочувствии, характере и 
особенностях сна, определен гликированный 
гемоглобин (HbA1c). Выявлена статистически 
достоверная связь между компенсацией диа-
бета и продолжительностью сна (p<0,05), в 
отличие от “screen time” и физической нагруз-
ки (p>0,05). Определена достоверная разница 
между группами по параметрам бессонницы, 
средней продолжительности и прерывистости 
сна (p<0,05). Средняя продолжительность 
сна в I группе была достоверно выше, чем 
во II (p<0,05). Средняя продолжительность 
времени, проведенного у экрана, составила 
5,35 час/день, однако она показала слабую 

корреляцию с возрастом (r=-0,194). Различий 
по показателям нервозности в группах не вы-
явлено (p>0,05). 

Согласно данным исследования, в эндокри-
нологических клиниках и первичном звене 
здравоохранения вышеописанные параметры 
и сахарный диабет следует оценивать не от-
дельно, а в совокупности с самочувствием и 
качеством жизни пациентов.

reziume

diabetis kompensaciis kavSiri Zi-
lis CvevebTan da keTildReobasTan 
Saqriani diabeti tipi 1 da 2-iT pa-
cientebTan

1l. navasardiani, 1a. avetisiani, 
2m. simoniani, 1e. agajanova

erevnis saxelmwifo samedicino uni-
versiteti, 1endokrinologiis depar-
tamenti; 2farmacevtuli menejmentis 
departamenti, somxeTi

uaxlesma kvleveba aCvena, rom ara-
srulfasovani Zili yvela asakobriv 
jgufSi dakavSirebulia iseT daavade-
bebTan, rogoricaa simsuqne, Saqriani 
daibati tipi 2 da gul-sisxlZarRvTa 
daavadebebi. 

kvelvis mizans warmoadgens kompen-
sirebul diabetsa da Zilis xarisxob-
riv da raodenobriv maxasiaTeblebs 
Soris kavSiris Seswavla, iseve ro-
gorc ekranTan gatarebul dros, 
fizikur datvirTvasa da keTildReo-
bas Soris Saqriani diabetiT tipi 
1 da tipi 2-iT pirebSi. kvlevaSi 
CarTuli iyo 49 pacienti Saqriani 
diabetis diagnoziT. diabetis tipis 
mixedviT pacientebi ganawilda or 
jgufad (tipi 1 - n=28, tipi 2 - n=21). 
yvela pacients ganesazRvra HbA1c. 
TiToeulma maTganma Seavso Zilis 
kiTxvari. kvlevis Sedegad gamov-
linda Zilis xangrZlivobasa da 
diabetis kompensacias Soris kavSiri 
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(p<0.05), ekranTan gatarebuli drosa 
da kviris manZilze fizikur datvirT-
vis raodenobis miuxedavad (p>0.05). 
insomniasa da wyvetil ZilTan dakav-
SirebiT or jgufs Soris gamovlinda 
mniSvnelovani gansxvaveba. jgufebi 
gansxvavdebodnen Zilis saSualo 
xangrZlivobiTac (p<0.05); pacientebs 
Saqriani diabeti tipi 2-iT ufro na-
klebi drois manZilze eZinaT Ramis 
saaTebSi. ekranTan gatarebuli saSu-

alo dro Seadgenda 5.35 sT/dReSi. am 
parametrs Zalian susti kavSiri hqon-
da asakTan (r=-0.194), nervuli agzneba-
doba erTnairi sixSiriT gvxvdeboda 
orive jgufSi (p>0.05). Catarebuli kv-
levis Sedegebidan gamomdinare Zilis 
darRvevebis Sefaseba unda moxdes ara 
gancalkevebulad, aramed pacientis 
keTildReobis da cxovrebis xarisxis 
SefasebasTan erTad, rogorc ojaxis 
eqimis, ise endokrinologis mier.

FOURNIER’S GANGRENE, A RARE COMPLICATION 
OF DIABETES MELLITUS (CASE REPORT)

Muharremi Sh.

Institute of Nephrology, Department of Internal Medicine, Struga, Macedonia

First time Fournier’s Gangrene (FG), was 
reported by dermatologist Bauriene in 1764. The 
name of this condition is associated with derma-
tovenereologist Jean Alfred Fournier, who was 
the first to characterize it as scrotal pathology in 
1883 [1]. Interestingly, Avicenna had described 
the same disease in his book centuries ago [2]. 
Fournier has described the disease as a fulminant 
hepatitis of penis and scrotum, especially target-
ing healthy young males, starting suddenly and 
progressing quickly, with an uncertain cause. 
FG is characterized by the necrotizing fasciitis 
of perinea, genital and perianal areas, typical for 
synergistic polymicrobial infection. Only 600 
cases have been reported worldwide between 
1996 and 2006 [1]. Despite being a very rare 
disease, because of its insidious characteristics 
it has a high mortality and thus requires urgent 
surgery. Any delay on its diagnosis and treatment 
can be fatal, therefore a thorough investigation of 
the symptoms is important. Today, FG is mostly 
diagnosed in 50-60 year-old male patients. Men 
have a 10 times higher incidence of developing 
FG, the reason is an easier drainage of female per-

inea through vaginal path, reducing the chances 
of occurrence [3]. In women, the most frequent 
cause is anorectal infection [4]. Currently, in 
most FG cases the cause can be identified. Only 
10% of FG cases remain uncertain [3,5]. Infec-
tions close to gateway zones like scars, burns, 
incisions; anorectal infections, genitourinary 
infections, abscess, anal fissures, colon perfora-
tions line up among the most frequent causes. It 
is also reported that in some cases FG can occur 
secondary to rectal carcinoma and diverticula [6]. 
It can also accompany some cases with compro-
mised immune system (diabetes mellitus, chronic 
alcoholism) [5]. 

Case report. The presented case reports on 
54-years old patient with T2 Diabetes mellitus 
who, due to hypoglycemic episodes on Insulin 
therapy, was treated with oral anti-hyperglycemic 
medications (Metformin). Because of end-stage 
renal disease, patient was on hemodialysis treat-
ment. Moreover, he had various comorbid con-
ditions: arterial hypertension, history of acute 
myocardial infarction, dilative cardiomyopathy, 
amaurosis and peripheral neuropathy. The patient 
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was diagnosed with early stage Fournier’s gan-
grene during hospitalization at our department 
based on the symptoms, such as the small black 
spots, swelling and pain in the genital area (Fig.). 
Long acting Insulin was initiated at the admission. 
He stated that he had the history of alcohol use. 

The patient’s laboratory results were as fol-
lows: leukocytes: 6.1..18.9 /mm3, Hb: 95..77 gr/
dl, platelets: 118..67 /mm3, CRP: 36 mg/dl, urea: 
23.9 mg/dl, creatinine: 4.9 mg/dl, ALT: 3 U/L, 
AST: 7 U/L, AP 41 U/L. His liver function tests 
were within normal ranges and his abdominal ul-
trasonography revealed enlarged kidney diameter 
as a consequence of long-term diabetes mellitus. 
Due to the increased leucocyte count and episodes 
of fever during hemodialysis, blood culture was 
taken, which was positive for Staphylococcus 
coagulase negative and broad-spectrum antibi-
otics were administered. Because of sepsis with 
positive hemoculture, the urologist was consulted 
regarding scrotum and penis black spots, and his 
decision was to perform a preoperative debride-
ment as the first step of treatment. First, the ne-
crotic skin tissue was removed completely. After 
two days we arranged a reconstruction surgery; 
the patient had cerebrovascular stroke, which 
worsened his health, resulting coma and death. 

 

Fig. Fournier’s gangrene

What is the link between diabetes and gan-
grene? Patients with diabetes have an increased 
risk of developing gangrene. High blood glucose 
levels can damage nerve fibers, which may cause 
a loss of sensation in the affected area. This can 
make it easier to develop an injury. High blood 
glucose can also affect blood vessels and limit 

the blood flow to the lower body and feet. This 
causes a chain reaction. If patient’s feet aren’t get-
ting enough circulation, fewer infection-fighting 
cells are making their way to feet. If lacking these 
infection-fighting cells, any wounds can take lon-
ger to heal. Any potential wounds are also more 
likely to be infected. Other risk factors to consider 
include: peripheral arterial disease, atherosclero-
sis and Raynaud’s phenomenon. Minor infections 
in people with weakened immune systems, due 
to diabetes, chemotherapy, HIV, malnutrition and 
kidney failure can also lead to gangrene. 

Conclusion. Diabetes mellitus represents a 
worldwide pandemic disease, which induces num-
ber of serious complications, such as cardiovascular 
disease, chronic kidney diseases, resulting in the 
end-stage renal disease requiring hemodialysis, 
cerebrovascular disorders, various types of neuropa-
thies and frequent infections. One of the rarest but 
very serious and urgent conditions, which appears 
as a complication in patients with Diabetes mellitus 
is Fournier’s gangrene, which represents rapid and 
progressive fulminant infection of superficial tissue 
of the scrotum and penis. As a result of the improved 
approach of multimodality therapy, the mortality 
from FG in the hospital setting has decreased to 
10%. In our experience, FG with diabetes mellitus 
always poses a greater challenge for reducing mor-
bidity and mortality. It is recommended to adopt a 
multidisciplinary approach in treating a case of FG 
to achieve a low morbidity and mortality, especially 
in presence of the comorbidity like diabetes and 
multi organ failure.
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SUMMARY

FOURNIER’S GANGRENE, A RARE 
COMPLICATION OF DIABETES MEL-
LITUS (CASE REPORT)

Muharremi Sh.

Institute of Nephrology, Department of Internal 
Medicine, Struga, Macedonia

The presented case reports on 54-years old 
patient with T2 Diabetes mellitus who, due to 
hypoglycemic episodes on Insulin therapy, was 
treated with oral anti-hyperglycemic medications. 
Patient was on hemodialysis due to the stage 5 
chronic kidney failure and had various comor-
bid conditions: arterial hypertension, history of 
acute myocardial infarction, dilative cardiomy-
opathy, amaurosis and peripheral neuropathy. 
Besides his complicated medical history, patient 
developed an early stage of Fournier’s gangrene. 
Diabetes mellitus represents a worldwide pandemic 
disease which induces a number of serious compli-
cations, such as cardiovascular disease, chronic kid-
ney diseases, resulting in the end-stage renal disease 
requiring hemodialysis, cerebrovascular disorders, 
various types of neuropathies and frequent infec-
tions. One of the rarest but very serious and urgent 
conditions, which appears as a complication in pa-
tients with Diabetes mellitus, is Fournier’s gangrene, 
which represents rapid and progressive fulminant in-
fection of superficial tissue of the scrotum and penis. 
 
Keywords: T2 Diabetes mellitus, CKD stage 5 on 
hemodialysis, Fournier’s gangrene.

РЕЗЮМЕ

ГАНГРЕНА ФУРНЕ – РЕДКОЕ ОСЛОЖ-
НЕНИЕ САХАРНОГО ДИАБЕТА (КЛИ-
НИЧЕСКИЙ СЛУЧАЙ)

Мухареми Ш.

Институт нефрологии, департамент вну-
тренних болезней, Струга, Македония

Сахарный диабет - широко распространённое 
заболевание, вызывающее такие серьёзные 
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осложнения, как сердечно-сосудистые, хро-
нические почечные заболевания вплоть до 
последней стадии почечной недостаточности 
и необходимости проведения гемодиализа, це-
реброваскулярные заболевания, разные типы 
нейропатии и частые инфекции.
Приводится клинический случай мужчины, 
больного сахарным диабетом типа 2 в возрасте 
54 лет, который ввиду частых эпизодов гипо-
гликемии на фоне инсулинотерапии, находил-
ся на пероральной антигипергликемической 
медикаментозной терапии. Больному ввиду 
хронической почечной недостаточности V 
стадии проводились процедуры гемодиализа. 

При обследовании выявлены множественные 
осложнения: артериальная гипертензия, пере-
несенный инфаркт миокарда, кардиомиопатия, 
амавроз и периферическая нейропатия. Кроме 
того, выявлено одно из самых редких, хотя очень 
серьезных и острых осложнений - гангрена Фур-
не, для которой характерно распространение на 
скротуме и частях пениса, неожиданное начало 
и быстрое прогрессирование. 
Пациенту удалена некротическая ткань кожи. 
Спустя 2 дня проведена реконструктивная 
операция, состояние больного ухудшилось в 
результате цереброваскулярного инсульта, что 
вызвало кому и смерть. 

reziume

furnes gangrena - Saqriani diabetis iSviaTi garTuleba (klinikuri SemTxveva)

S. muharemi

nefrologiis instituti, Sinagan sneulebaTa departamenti, 
struga, makedonia

Saqriani diabeti farTod gavrcele-
buli daavadebaa msoflioSi da 
iwvevs iseT seriozul garTulebebs, 
rogoricaa gul-sisxlZarRvTa, Tirk-
mlis qronikuli daavadeba, Tirkmlis 
bolo stadiis ukmarisobisa da hemo-
dializis Catarebis aucileblobiT, 
cerebro-vaskuluri daavadeba, sxva-
dasxva tipis neiropaTiebi da xSiri 
infeqciebi. 

statiaSi aRwerilia Saqriani 
diabeti tipi 2-iT daavadebuli 54  
wlis mamakacis klinikuri SemTxveva. 
pacienti insulinze hipoglikemiis 
xSiri epizodebis gamo mkurnalobda 
peroraluri antihi perglikemiuri 
medikamentebiT. Tirkmlis qroni-
kuli ukmarisobis (V stadia) gamo 
pacienti imyofeboda hemodializze. 

amas garda, mas aReniSneboda mravali 
sxva garTulebebi: arteriuli hiper-
tenzia, gadatanili miokardiumis in-
farqti, kardiomiopaTia, amavrozi da 
periferiuli neiropaTia. mis rTul 
samedicino anamnezs daemata furnes 
gangrena. 

erT-erTi uiSviaTes da seriozul 
garTulebas warmoadgens furnes 
gangrena, romelic lokalizdeba 
skrotumsa da penisis nawilebze, iw-
yeba moulodnelad da progresirebs 
swrafad. 

pacients amokveTes kanis nekrozu-
li qsovili, 2 dRis Semdeg avadmyofs 
Cautarda rekonsruqciuli operacia, 
ganviTarda cerebrovaskularuli in-
sulti, ramelmac gamoiwvia mdgomareo-
bis garTuleba da sikvdili.
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Quality of life (QoL) in the course of a chronic 
disease is an important health outcome and its 
improvement represents the ultimate goal of all 
health interventions [1]. Type 1 Diabetes Mellitus 
(T1DM) is a complex disease with substantial 
impact on both lifestyle and health. It is a chronic 
disease, which follows those affected for the 
remainder of their lives and is associated with a 
drop in life- expectancy [2]. People with T1DM 
are required to make decisions in relation to their 
blood glucose levels that can pose difficulties 
for their everyday life. Hyperglycemia may lead 
to long-term diabetes related complications and 
the risk of developing hypoglycemia by insulin 
overdose. Hypoglycemia episodes contribute to 
substantial morbidity, and in extreme cases even 
mortality [3]. Moreover, patients with diabetes 
experience rates of depression that are higher 
than those found in the general population [4]. 
Besides the increased risk of acute or long-term 
complications, T1DM may have a negative 
impact on QoL because it is characterized by a 
high degree of self-management. Through the 
dietary requirements, self-medication, exercise 
and monitoring of blood glucose, T1DM often 
has a limiting effect on lifestyle [5]. Continuous 
Subcutaneous Insulin Infusion (CSII) is consid-
ered an effective therapeutic approach for T1DM. 
Over the last few years, technological advances 
in glucose monitoring, including real-time and 
retrospective Continuous Glucose Monitoring 
Systems (CGMS), have been proven very effec-
tive in optimizing glycemic control [6]. Although 
T1DM has been associated with a decrease in 
QoL in many studies [7-10], in literature there is 
limited information regarding the QoL in patients 
using CSII. The aim of the study was to inves-
tigate the QoL status and the impact of diabetes 
related factors on the QoL of patients with T1DM 

on CSII treatment, in a Greek urban population. 
Material and methods. Participants
A cross-sectional study was conducted on 80 

patients with T1DM using CSII. All subjects used 
the Medtronic Veo Continuous Subcutaneous In-
sulin Infusion Pump (MiniMed 530G, Medtronic 
Diabetes, Northridge, CA) combined with real-
time CGM. It must be noted that the Medtronic 
Veo pump system offers an automatic insulin 
shut-off mechanism (Low Glucose Suspend - 
LGS), which can be activated in response to 
hypoglycaemia. The LGS system automatically 
suspends basal insulin delivery when the sensor 
glucose value reaches a preset threshold. The 
subjects had been attending specialized diabetes 
clinics for more than 1 year and were familiar 
with insulin pump therapy and the principles of 
self-adjustment of insulin regimen on the basis 
of blood glucose monitoring results. The follow-
up of the study population was conducted at the 
public diabetes clinics (Alexandra) and a private 
(Hygeia) hospital. The study was carried out in 
accordance with the principles of the Declaration 
of Helsinki, as revised in 2013. All participants 
gave their written informed consent for study 
participation and the use of their data for research 
purposes. The participants’ clinical characteristics 
are summarized in Table 1.

Assessment of study parameters 
QoL was assessed using the patient self-ad-

ministered EuroQol EQ-5D validated in Greek. 
It is a widely used two-part, generic measure 
of HRQOL developed by a multidisciplinary 
consortium of investigators from five European 
countries and includes five domains: mobil-
ity, self-care, usual activities, pain/discomfort, 
and anxiety/depression [11]. Each domain was 
divided into three severity levels (from 1 to 3), 
corresponding to no problem, some problem, and 

WHICH FACTORS MAY AFFECT THE QUALITY OF LIFE IN PATIENTS WITH 
TYPE 1 DIABETES MELLITUS USING THE MEDTRONIC VEO CONTINUOUS 

SUBCUTANEOUS INSULIN INFUSION PUMP?

1,2Thomakos P., 1Panagopoulos G., 2Kepaptsoglou O., 2Zoupas C., 1Mitrakou A.

1 Diabetes Center, Department of Clinical Therapeutics, Alexandra Hospital; 

2Diabetes Center and Clinic, Hygeia Hospital, Athens, Greece
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extreme problem. The second part recorded the 
patient’s self-rated health on a vertical visual ana-
logue scale (EQ-VAS) from 0 to 100, where the 
endpoints are labelled ‘The best health you can 
imagine’ and ‘The worst health you can imagine’. 
The VAS can be used as a quantitative measure 
of health outcome that reflect the patient’s own 
judgement. Hypoglycemic episodes were evalu-
ated with the assistance of the CareLink software 
data and by reviewing the patients’ diaries. Hy-
poglycaemia expressed as number of episodes/
week. In addition, participants were asked to 
report the number of hypoglycemic episodes 
per week. A valid hypoglycemic episode was 
defined as blood glucose levels ≤70 mg/dl for 
≥20 minutes or a blood glucose reading ≤70 mg/
dl. Hypoglycaemia Awareness was measured 
using the Clarke and the Gold Score question-
naires. The Clarke method [12] comprises of 
questions characterizing the patient’s exposure to 
episodes of moderate and severe hypoglycemia. 
It also examines the glycaemic threshold for and 
symptomatic responses to hypoglycemia. A score 

of four and higher implies impaired awareness 
of hypoglycemia. The Gold method [13] poses 
the question “do you know when your hypos 
are commencing?” The respondent completes 
a 7-point Likert scale, with 1 representing “al-
ways aware” and 7 representing “never aware”. 
A score of 4 or more implies impaired aware-
ness of hypoglycemia. Fear of Hypoglycemia 
was measured using the worry subscale of the 
Hypoglycemia Fear Survey (HFS-W) [14]. It 
consists of fifteen items scored on a five point 
Likert scale from Never (0) to Always (4). 
Subscale scores are determined by adding item 
responses. 

All statistical analyses were performed using 
SPSS statistical software 21.0 release (SPSS Inc., 
Chicago, IL, USA). Correlation and regression 
analyses were performed to examine the rela-
tionship between EQ index - EQ VAS scores and 
diabetes related factors. A p value of < 0.05 was 
considered statistically significant.

Results and their discussion. The results of 
the study are summarized in Table 2. 

Table 1. Participants’ demographic and clinical characteristics (data are expressed as mean ± SD)
Variable Mean ± SD

n 80
Gender 43 female - 37male
Age 35.9 ±11.4 years
BMI 24.6 ± 3.5 kg/m2

Duration of Diabetes 24.2 ± 10.3 years
Duration of Insulin Pump Use 7.1 ±3.9 years
HbA1c 7.7 ± 1.1 %
Total Daily Insulin Dose 46.4 ± 10 i.u
Basal / Bolus ratio 46.8 / 53.2 %
LGS activation 1.7 ± 1.6 times per day
Carbohydrate amounts entered into the pump / day 155 ± 75.2 grams

Table 2. Summary of the study results
Variable Mean ± SD

Gold Score 2.8±1.5
Clarke Score 2.8±2.1
Hypoglycemia Fear Score 20.6 ±11.2 
Number of Hypoglycemic episodes per week 4.3 ± 2.9 
VAS score 68.7 ± 18.1
EQ index 0.79 ±0.24
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QoL was negatively correlated with Hypogly-
cemic episodes (r=-0.70, p<0.001), HbA1c (r=-
0.048, p=0.036), the Hypoglycemia Fear Score 
(r=-0.50, p=0.017), as well as the Hypoglycemia 
Unawareness status (r=-0.44, p=0.03). Regres-
sion analysis revealed that both the higher number 
of hypoglycemic episodes (β=-0.822, p=0.02) 
and elevated HbA1c (β=-0.468, p=0.017) were 
significantly and independently associated with 
worse QoL.

Our study presents an evaluation of factors 
associated with the QoL in patinets with T1DM 
using CSII. The number of people using CSII 
therapy is increasing worldwide, and there is 
a great need to investigate the QoL status in 
this population. Although CSII use has been 
associated with numerous benefits, including 
improvements in glycemic control and low rates 
of hypoglycemic episodes, there is still big skep-
ticism mainly because it requires attachment to 
a “foreign body” most of the time. In a Swed-
ish general population QoL study the reported 
EQ-5D index ranged from 0.89 (20-29 years) to 
0.74 (80-88 years). The mean score for people 
with diabetes was 0.74 (±0.024 SE) [15]. In a 
relevant study in patients with T1DM the mean 
EQ-5D score was 0.83 (range 0.79 to 0.87) [16]. 
The relatively big variations in EQ-5D score, 
between the different studies measuring the QoL, 
are mainly attributed to differences in the duration 
of diabetes between the study populations and 
the presence of diabetes complications. Regard-
ing studies assessment of the QoL in patients on 
CSII, it must be noted that on several occasions, 
CSII is used in patients with diabetes complica-
tions, hypoglycemia unawareness or relatively 
unstable metabolic control. A recent study in 
UK conducted on 380 patients with T1DM (36% 
were on CSII), reported EQ-5D and VAS scores 
0.8±0.02 (SE) and 73±1.2 respectively. In this 
study, patients with suboptimal glycemic control 
and recurrent hypoglycemia exhibited worse 
QoL scores [17]. In our study we found similar 
scores (EQ-5D 0.79±0.24 and VAS 68.7±18.1). 
Our study has revealed that increased levels of 
HbA1c and a greater frequency of hypoglycemia 
had a negative impact on the reported QoL of the 
patients. After regression analysis, only HbA1c 

and the number of hypoglycemic episodes per 
week remained independently related to QoL 
scores. The findings of our study are in agree-
ment with previous research suggesting that 
QoL is significantly affected by hypoglycemia 
incidence and poor metabolic control [18-22]. 
Hypoglycemia episodes can have severe implica-
tions for everyday life including employment and 
productivity [23]. In addition, it has been shown 
that low glycemic levels can disrupt daily activi-
ties such as driving performance [24]. Regarding 
the impact of hyperglycemia on QoL, a relevant 
study from the Netherlands demonstrated that 
the presence of hyperglycemic complaints can 
decrease the EQ-5D score by 0.071 to 0.09 units 
[25]. Finally, our data provided indirect evidence 
that fear of hypoglycemia and its awareness are 
not major determinants of QoL in patients on 
CSII. Probably, this finding could be attributed 
to CGMS use, which seem to attenuate the fear 
of hypoglycemia. 

In conclusion, our findings suggest that better 
metabolic control and better quality of life seem 
to be directly related. Achieving a better glycemic 
control could positively impact the QoL of these 
individuals. Prevention of hypoglycemia remains 
a major challenge in daily diabetes management. 
Although the physical aspects of the disease are 
important in determining QoL in patient with 
T1DM, further research on psychosocial aspects 
of everyday life, such as employment limitations, 
sexual life, physical activity, psychological well-
being, sleep, and disease acceptance is needed 
to determine an overall evaluation of the QoL 
of patients with T1DM. Further studies must be 
carried out in order to elucidate whether CSII 
contributes to improvement in the QoL of people 
with T1DM. 
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SUMMARY

WHICH FACTORS MAY AFFECT THE 
QUALITY OF LIFE IN PATIENTS WITH 
TYPE 1 DIABETES MELLITUS USING THE 
MEDTRONIC VEO CONTINUOUS SUB-
CUTANEOUS INSULIN INFUSION PUMP?

1,2Thomakos P., 1Panagopoulos G., 
2Kepaptsoglou O., 2Zoupas C., 1Mitrakou A.

1 Diabetes Center, Department of Clinical Thera-
peutics, Alexandra Hospital; 2Diabetes Center 
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Continuous Subcutaneous Insulin Infusion 
(CSII) is considered an effective therapeutic 
approach to the treatment of patients with Type 
1 Diabetes Mellitus (T1DM). Literature offers 
limited information regarding the quality of life 
(QoL) in patients using CSII. The aim of the study 
was to investigate the impact of diabetes related 
factors on the QoL of patients with T1DM on 
CSII treatment, in a Greek urban population. A 
cross-sectional study was conducted on 80 pa-
tients with T1DM using CSII. [(Mean±SD) age: 
35.9±11.4 years, duration of diabetes: 24.2±10.3 
years, BMI: 24.6±3.5kg/m2, duration of Insulin 
pump use: 7.1±3.9 years, HbA1c: 7.7±1.1%, 
gender: 37 males-43 females)]. QoL was assessed 
using the patient self-administered EuroQol EQ 
5D validated in Greek. Correlation and regres-
sion analyses were performed to examine the 
relationship between EQ index - EQ VAS scores 

and diabetes related factors. Hypoglycemia 
Awareness was measured using Clarke and Gold 
Score questionnaires, Hypoglycemic Episodes 
were expressed as number of episodes per week 
and the Fear of Hypoglycemia was measured 
using the worry subscale of the Hypoglycemia 
Fear Survey (HFS-W). Results were as follows: 
Gold score: 2.8±1.5, Clarke score: 2.8±2.1, Hy-
poglycemia Fear Score: 20.6±11.2, Number of 
hypoglycemic Episodes per week: 4.3±2.9, VAS 
score: 68.7±18.1, EQ index: 0.79±0.24. In uni-
variate analyses QoL was negatively correlated 
with Hypoglycemic episodes, HbA1c, Hypogly-
cemia Fear Score and Hypoglycemia Awareness 
status. After regression analysis, only HbA1c and 
the number of hypoglycemic episodes per week 
remained independently related to QoL scores. 
Prevention of hypoglycemia and glycemic control 
should be emphasized in order to improve QoL 
in patients with T1DM with CSII. 

Keywords: quality of life, Type 1 diabetes 
mellitus, continuous subcutaneous insulin infu-
sion pumps, hypoglycemia unawareness.

РЕЗЮМЕ

ОЦЕНКА КАЧЕСТВА ЖИЗНИ БОЛЬ-
НЫХ САХАРНЫМ ДИАБЕТОМ ТИПА 1, 
НАХОДЯЩИХСЯ НА НЕПРЕРЫВНОЙ 
ПОДКОЖНОЙ ИНФУЗИИ ИНСУЛИНА
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2Кепаптсоглу О., 2Зупас С., 1Митраку А.
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Греция

На сегодняшный день непрерывная под-
кожная инфузия инсулина (CSII) является 
эффективным методом лечения больных са-
харным диабетом типа 1. В литературе редко 
встречается оценка влияния такого метода 
лечения пациентов на качество их жизни. 

Целью исследования явилась оценка каче-
ства жизни больных сахарным диабетом типа 
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1, находящихся на непрерывной подкожной 
инфузии инсулина.

Для этого отобраны 80 больных сахарным 
диабетом типа 1 (37 мужчин и 43 женшины), 
проживающих в г. Афинах, для проведения 
перекрестного анализа. Средний возраст па-
циентов составил 35.9±11.4 лет, длительность 
сахарного диабета типа 1 – 24.2±10.3 года, ин-
декс массы тела - 24.6±3.5 кг/м2, длительность 
использования инсулиновой помпы – 7.1±3.9 
лет, показатель HbA1c – 7.7±1.1%. 

Для оценки качества жизни пациентов 
использован утвержденный в Греции опрос-
ник самооценки – EuroQol EQ 5D. Проведен 
корреляционный и регрессионный анализ EQ 
индекса – EQVAS шкалы с факторами, свя-
занными с диабетом. Оценка гипогликемии 
проводилась по вопроснику Clarke и Gold 
Score. Подсчитывалось количество эпизодов 

гипогликемии в течение недели. Проведена 
оценка страха гипогликемии (Hypoglycemia Fear 
Survey - HFS-W шкала): Gold Score - 2.8±1.5, 
Clarke Score - 2.8±2.1, Hypoglycemia Fear Score 
- 20.6±11.1. Эпизоды гипогликемии в течение 
недели - 4.3±2.9, VAS Score – 68.7±18.1, EQ 
индекс – 0.79±0.24. Унивариационный анализ 
показал отрицательную корреляцию между 
качеством жизни и эпизодами гипогликемии, 
HbA1c, страхом и осведомленностью о гипо-
гликемии. Регрессионный анализ выявил связь 
качества жизни только с HbA1c и эпизодами 
гипогликемии в течение недели. Полученные в 
результате проведенного исследования данные 
диктуют необходимость строгого контроля за 
гликемией и гипогликемией для повышения 
качества жизни больных сахарным диабетом 
типа 1, находящихся на непрерывной подкожной 
инфузии инсулина. 

reziume

insulinis uwyveti kanqveSa infuziiT mkurnalobaze myofi Saqriani diabeti 
tipi 1-iT pacientebis cxovrebis xarisxis Sefaseba

1,2p. Tomakos, 1g. panagopulos,  2o. kepaptsoglu,  2s.zupas, 1a. mitraku
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insulinis uwyveti kanqveSa infu-
zia (CSII) efeqturi midgomaa Saqriani 
diabeti tipi 1-is mqone pacientebis 
samkurnalod. monacemebi Tu rogor 
moqmedebs CSII pacientis cxovrebis 
xarisxze literaturaSi sakmaod 
mwiria. 

kvlevis mizans warmoadgenda in-
sulinis uwyveti kanqveSa infuziiT 
mkurnalobaze myofi pacientebis 
cxovrebis xarisxis Seswavla, ris-
Tvisac SerCeuli iyo 80 Saqriani 
diabetiT tipi 1-iT pacienti (37  kaci, 
43 qali), mcxovrebi q. aTenSi. Catarda 
jvaredini kvleva. pacientebis saSua-
lo asaki Seadgenda 35.9±11.4  w., diabe-

tis xangrZlivoba - 24.2±10.3 w., sxeulis 
masis indeqsi - 24.6±3.5 kg/m2, insulinis 
tumbos moxmarebis xangrZlivoba - 
7.1±3.9 w., HbA1c - 7.7±1.1%. cxovrebis 
xarisxis Sefaseba xorcieldeboda sa-
berZneTisTvis damtkicebuli TviTSe-
fasebis kiTxvariT - EuroQol EQ 5D. ko-
relaciuri da regresiuli analizis 
meSveobiT Sefasda EQ indeqss,  EQ 
VAS skalas da diabetTan dakavSire-
bul faqtorebs Soris kavSiri. hipo-
glikemiis amocnoba moxda Clarke da 
Gold Score kiTxvarebiT; hipoglikemiis 
epizodebi aRiricxa, rogorc kviris 
manZilze hipoglikemiis raodenoba, 
xolo hipoglikemiis SiSis Sefaseba 
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ganxorcielda Hypoglycemia Fear Sur-
vey (HFS-W) skaliT: Gold score=2.8±1.5, 
Clarke score=2.8±2.1, Hypoglycemia Fear 
Score=20.6±11.2 qula. hipoglikemiis 
epizodebma kviris manZilze Seadgina 
4.3±2.9, VAS score=68.7±18.1, EQ indeqsi 
=0.79±0.24. univariaciuli analiziT 
gamovlinda uaryofiTi korelaci-
uri kavSiri cxovrebis xarisxsa 
da hipoglikemiis epizodebs, HbA1c, 
hipoglikemiis SiSis skalas da hi-
poglikemiis cnobierebis statuss 

Soris. regresiulma analizma ga-
moavlina, rom cxovrebis xarisxTan 
damoukidebel kavSirSi iyo mxolod 
HbA1c da hipoglikemiis epizodebi 
kviris manZilze. 

Catarebuli kvlevis Sedegad miRe-
buli monacemebi miuTiTebs hi po-
glikemiasa da glikemiaze mkacri kon-
trolis Catarebis aucileblobaze 
CSII-ze myofi Saqriani diabeti tipi 
1-iT pacientebis cxovrebis xarisxis 
gaumjobesebisaTvis.

THE ROLE OF PSYCHOLOGICAL FEATURES IN MANAGEMENT 
OF PATIENTS WITH TYPE 1 DIABETES (CASE REPORT)

Dunicheva M., Zagorovskaya T., Patrakeeva E.

Centre of family planning and reproduction, Russia

Diabetes management (and also self-man-
agement) is often associated with patient’s psy-
chological features. Sometimes patients do not 
want to follow doctor’s recommendations: inject 
insulin, measure blood glucose with sufficient 
frequency and keep measurements in the target 
range. Moreover, some psychological problems, 
including fear of hypoglycemia, fear of chronic 
complications, diabetes burnout syndrome, may 
interact with poor adherence [1,2].

Case presentation: A 45-year-old Caucasian 
male consulted our clinic with classic symptoms 
of diabetes, which appeared after significant 
stress. Patient had no familial history of diabetes 
mellitus and had been diagnosed with type 1 
diabetes at the age of 27. At the admission to the 
hospital the blood glucose value was 14 mmol/l, 
patient had normal vital signs, but he complained 
of severe weakness, excessive thirst, weight loss 
(almost 15 kilos per month) and dry mouth. The 
patient was put on basal-bolus insulin therapy. 
The first doctor who diagnosed the disease has 

advised the patient that high blood glucose will 
result in chronic complications and the most 
important in the management was to avoid hyper-
glycemia. Though, from the first day of diagnosis 
patient decided that glycemic control should be 
tough and blood glucose range can’t go above 
acceptable values. As a note, the patient did not 
get any structured education, nor at the onset of 
diabetes, neither subsequently.

For the next 11 years the patient tried to 
achieve constant glucose values less than 5 
mmol/l. It resulted in very frequent episodes of 
hypoglycemia, including severe hypoglycemia - 
sometimes more than 5-6 times per week (more 
than 15 per month) that required hospitalization. 
Last hospitalization was 7 years ago. 

For the last 6 years the patient has been try-
ing to achieve glucose values less than 6 mmol/l, 
the duration of levels higher than 7 mmol/l have 
lasted no longer than 3 minutes per year. Patient 
has been using only insulin syringes because he 
did not trust insulin pen and insulin pumps. He’s 
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been measuring blood glucose more than 40 times 
per day (since the onset of the disease) using 
usual test-strips and visual test-strips BetaCheck. 
Sometimes he used CGM Dexcom in cases when 
he wanted to check accuracy of insulin doses. 
He does not have family and is convinced that 
people with diabetes are disabled and shouldn’t 
have children. During the whole course of the 
disease his HbA1c level has been ≤5.2% (once), 
and the last HbA1c was 2.9%. He does not have 
any diabetes related long-term complications. 

Discussion and conclusions: Psychological 
state of patients with diabetes or any other chronic 
disease can influence management of the disease, 
but on the other hand can lead to asocialization, 
difficulties in establishing close relationships or 
starting a family and to the decreasing quality 
of life.

Impact of personal characteristics of this pa-
tient aggravated difficulties of late onset of the 
disease. It is more difficult to accept the disease 
when personality had been formed.

Not only the patient’s attitude to the management 
of the disease can play the role. It is very important 
to take into account doctor’s communication and 
counseling skills. Because of the doctor’s warning 
about the risk of long-term complications associated 
with high blood glucose levels, the patient chose to 
live in constant hypoglycemia.

Successful management of diabetes is also 
based on a regular structured education. Many 
studies have shown advantages of continuous 
education in diabetes control, maintaining blood 
glucose and HbA1c goals. Lack of education at 
the beginning of the disease, on the background 
of strict goals in blood glucose levels lead to un-
favorable behavior and restricted acceptance of 
any kind of education except the personal.

The fear of possible long-term complications 
of diabetes due to decompensated glucose levels 
can form obsessive-compulsive complex. The 
sequence of obsessive thoughts about the fear of 
long-term complications of diabetes is followed 
by compulsive actions of endless blood glucose 
measurement resulting in frequent episodes 
of severe hypoglycemia. It is well known that 
frequent episodes of severe hypoglycemia are 
life-threatening complication of diabetes, which 

can affect diabetes control, lead to unpredictable 
glucose levels, omitting of symptoms of hypogly-
cemia and recurrent hypoglycemia [4]. Moreover, 
it may cause mental disorders, cognitive impair-
ments and even abuse of low blood sugars.

Psychosocial environment and patient’s com-
munication skills also suffer because of overly 
stringent diabetes self management. The pa-
tients considers his contacting the other people 
as problematic opening up of close relationship 
connected with his beliefs about diabetes [5]. The 
examples are as follows: «People with diabetes 
are an encumbrance», «Nobody needs a partner 
with diabetes», «Healthy people will always 
prefer healthy partners for the family building 
and having children».

According to this patient’s psychological 
condition, he requires regular visits to doctor. At 
present, the main goal is to interrupt endless blood 
glucose measurements, shift the focus of atten-
tion from numbers to understanding the dynamic 
changes of blood glucose (trends) due to using 
continuous glucose monitoring more frequently. 
The doses of insulin should be corrected accord-
ing to his body weight and demands.

Moreover, the patient should get structured 
education course, perhaps individually or with 
the support of peers. He needs qualified psy-
chological help to improve the quality of life, to 
overcome the fear of possible long-terms com-
plications, as the key for resolving the obsessive-
compulsive complex, to relieve depression and 
diabetes burning out symptoms and, if necessary, 
to start antidepressant medications and to im-
prove socialization.

It is very important to remember that indi-
vidual approach should be applied to each patient 
[6,7]. Doctors should understand the value of 
conversation with patient. Doctor’s education 
during university or postgraduate course should 
include the course of psychological communica-
tions and counseling skills. Primarily, leading the 
patients (especially after diagnosis), recognizing 
patients’ psychological types, knowledge about 
cooperation with different patients, motivational 
interview and a subsequent professional burning 
out prevention.

An abundant amount of studies confirm advan-
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tages of structured education in diabetes control. 
In Russia there is a problem for the patients to 
obtain sufficient attainments. Schools of diabetes 
are organized but are not always available for 
patients with diabetes.

Compensation of diabetes can be improved 
meaningfully if we take into consideration 
psychological features of the patients and work 
in cooperation with psychologists, as a united 
diabetes team. Patients with diabetes need help 
in each special situation: at the beginning of the 
disease, during pregnancy, in case of difficulties 
in the family, after diabetic ketoacidosis, after 
episodes of severe hypoglycemia and etc…

Interestingly, we as specialists, know 
enough about fear of hypoglycemia [8,9] but 
we do not emphasize the fear of hyperglycemia 
or chronic complications, that, per se, can lead 
to frequent episodes of severe hypoglycemia, 
like in our case.
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SUMMARY

THE ROLE OF PSYCHOLOGICAL FEA-
TURES IN MANAGEMENT OF PATIENTS 
WITH TYPE 1 DIABETES (CASE REPORT)

Dunicheva M., Zagorovskaya T., Patrakeeva E.

Centre of family planning and reproduction, 
Russia

Studies have shown that effective diabetes 
management (and also self-management) can 
delay or prevent the micro- and macrovascular 
complications. But sometimes the way of achiev-
ing optimal glycemic control can affect quality of 
patient’s life resulting in different fears and other 
psychological problems.

Our clinical case demonstrates type 1 dia-
betes (T1D) patient with frequent episodes of 
hypoglycemia, including severe hypoglycemia, 
and various psychosocial problems. It confirms 
the importance of doctor’s communication skills 
and necessity of constant collaboration with psy-
chologist in organization of diabetes care. 
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РЕЗЮМЕ

РОЛЬ ПСИХОЛОГИЧЕСКИХ ОСОБЕН-
НОСТЕЙ ПАЦИЕНТА В МЕНЕДЖМЕН-
ТЕ САХАРНОГО ДИАБЕТА ТИПА 1 
(КЛИНИЧЕСКИЙ СЛУЧАЙ)

Дуничева М., Загоровская Т., Патракеева Е.

Центр репродуктологии и планирования се-
мьи, Россия

Множество исследований подтвердили, что 
эффективный контроль сахарного диабета (а 
также самоконтроль) может отсрочить или даже 
предотвратить развитие микро- и макрососуди-
стых осложнений диабета. Однако иногда способ 
достижения желаемого гликемического контроля 
влияет на качество жизни пациента, приводя 
к возникновению различных страхов и других 
психологических нарушений. Описан клиниче-
ский случай пациента с высоким показателем 
гипогликемии, в том числе тяжелой, и рядом 
психосоциальных проблем, которые являются 
как причиной, так и следствием сложившейся 
ситуации. Необходимо помнить, что не только 
успешная компенсация заболевания, но и пси-
хологическое здоровье пациента во многом за-
висит от навыков общения доктора с пациентом. 
Работа в команде «пациент-доктор-психолог» 
необходима как в дебюте заболевания, так и 
при возникновении сложных ситуаций в жиз-
ни пациента: при наступлении беременности, 
конфликтов в семье, после эпизода диабети-
ческого кетоацидоза, перенесенной тяжелой 
гипогликемии.

reziume

fsiqologiuri maxasiaTeblebis roli 
Saqriani diabeti tipi 1-iT pacientis 
menejmentSi (klinikuri SemTxveva)

m. duniCeva,  t.zagorovskaia, 
e. patrakeeva 

reproduqtologiis da ojaxis dageg-
marebis centri, ruseTi

kvlevebiT damtkicebulia, rom 
diabetis efeqturi marTva (da TviT-
marTva) aferxebs mikro- da makro-
sisxlZarRvovani garTulebebis Camo-
yalibebas. Tumca, garkveul pireb-
Si optimaluri glikemiis samizne 
maCveneblebis miRwevis gzam SesaZloa 
imoqmedos cxovrebis xarisxze da 
gamoiwvios sxvadasxva saxis fobiebis 
an rigi fsiqologiuri problemebis 
Camoyalibeba. 

warmodgenili klinikuri SemTxveva 
exeba Saqriani diabeti tipi 1-is mqone 
pacients, romelsac aReniSneboda hi-
poglikemiis da maT Soris mwvave hi-
poglikemiis xSiri epizodebi da aseve 
sxvadasxva saxis fsiqologiuri prob-
lemebi. misi fsiqo-emociuri foni-
dan gamomdinare, Seiqmna mkurnalobis 
sqemaSi fsiqologis mudmivi CarTvis 
aucilebloba.

mizanSewonilia rogorc daavadebis 
debiutSi, ise paicentis cxovrebaSi 
rTuli situaciebis Seqmnis dros 
mkurnaloba Catardes sqemiT „pacien-
ti-mkurnali-eqimi-fsiqologi“. 
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A 70-year-old right-handed woman with poor-
ly controlled type 2 diabetes and hypertension 
was referred to our hospital with sudden-onset 
left-sided weakness and difficulty with walking 
and balance. The patient was evaluated in the 
presence of her son, who provided most of the 
medical history. She was talking to her son at 
their home when her son noticed that her speech 
was slurred and balance was disturbed. She was 
not moving her left arm and leg properly. Her son 
has been concerned about her short-term memory 
problems for the past 10 months. The patient had 
a fall 10 months ago; after that, she started to 
ask the same questions over and over. There was 
another fall 4 months ago and also an episode of 
dizziness 2 months ago. Consequent to these in-
cidents, her son has noticed further decline in her 
cognition. She also developed mild speech and 
swallowing difficulty, emotional incontinence as 
well as urinary urgency and occasional urinary 
incontinence.

Her past medical history is notable for 10-year 
history of type 2 diabetes mellitus, uncontrolled hy-
pertension, and hyperlipidemia. There is no history 
of recent head trauma, stroke, intracranial surgery, 
spinal surgery, pericarditis, abnormal bleeding, or 
any other surgical procedures. She was not on oral 
anticoagulants. She does not smoke, drink alcohol, 
or use illicit substances. There is no family history 
of neurologic diseases, including stroke. On admis-
sion, her glucose level was 560 mg/dl, her blood 
pressure was 185/90, pulse was 90, and respiratory 
rate was 16. Her oxygen saturation on room air was 
99%. Her heartbeat was regular. No bruits were 
heard over her neck. 

Examination
Cranial nerve testing revealed PERRLA 

(pupils equal, round and reactive to light and ac-
commodation). She had a left facial asymmetry. 
Blink to threat was decreased on the left. Motor 
strength was mildly impaired in the left arm and 

leg. Reflexes were 2/4 on the right and 3/4 on the 
left. Plantar responses were flexor on the right and 
extensor on the left. Coordination and gait could 
not be tested. Sensation was intact. On the Mini-
Mental Status Examination the patient scored 
21/30 with abnormal clock drawing. 

Investigation and diagnosis
A brain MRI scan showed multiple lacunar in-

farcts in both cerebral hemispheres, leukoaraiosis 
and microbleeds, thus confirming the diagnosis of 
cerebral small vessel disease (CSVD). Leukoara-
iosis or white matter disease is a descriptive term 
to denominate the cerebral white matter lesions 
(WMLs) frequently seen on brain imaging, which 
are considered to be a radiological sign of tissue 
damage caused by diabetes and chronic ischemia. 
Leukoaraiosis and its severity are associated with 
cognitive decline and a higher risk of stroke. The 
extent of deep WML is generally rated as mild, mod-
erate and severe according to Fazekas classification. 
In this case moderate to severe form was reported.

Patients with type 2 diabetes mellitus have an 
increased risk of cardiovascular (CV) morbidity 
and mortality. The chronic deleterious effects 
of hyperglycemia are classically separated into 
microvascular and macrovascular complications. 
In addition to the classic target organs of micro-
angiopathy, such as the retina or the kidneys, the 
brain has also been described more recently as 
a target organ for diabetic microvascular com-
plications. In our case a brain MRI scan showed 
distinct lesions, which are mainly caused by and 
seen in long lasting diabetes and hypertension. 

Pathological mechanism is considered to 
mainly involve arteriosclerosis as a result of 
lipohyalinosis. Moreover lipohyalinosis, arte-
riosclerosis, vessel wall leakage and venous col-
lagenosis are recognized microvascular changes 
and as a small vessel disease.

Occasionally, asymptomatic small subcortical 
infarcts can be identified by chance on imaging, 

TYPE 2 DIABETES MELLITUS AND CEREBRAL SMALL VESSEL DISEASE 
(CASE REPORT)

Sopromadze S.

Pineo Medical Ecosystem, Department of Neurology, Tbilisi, Georgia
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and are referred to as silent cerebral infarcts. Si-
lent brain infarction (SBI) on magnetic resonance 
imaging has been proposed as a subclinical risk 
marker for future symptomatic stroke. In such 
cases Diabetes mellitus should be always con-
sidered. Early detection and treatment of diabetes 
favors good outcome. 

Our patient has developed lacunar syndrome, 
pure motor hemiparesis, before admission to the 
hospital, which is a manifestation of cerebral 
small vessel disease. Multiple Lacunar infarcts 
are more frequent in diabetes patients. Also, it 
has been reported that patients with diabetes and 
lacunar infarctions are associated with the high 
recurrence rate of ischemic stroke and worse 
clinical outcomes.

Moreover the patient had a cognitive impair-
ment, which is cortical-subcortical disconnection 
syndrome caused by the white matter damage; the 
latter is a result of cerebral small vessel disease. 
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SUMMARY

TYPE 2 DIABETES MELLITUS AND CE-
REBRAL SMALL VESSEL DISEASE (CASE 
REPORT)

Sopromadze S.

Pineo Medical Ecosystem, Department of Neurolo-
gy, Tbilisi, Georgia

Patients with type 2 diabetes mellitus have an 
increased risk of cardiovascular (CV) morbidity 
and mortality. Recently, brain has been described 
also as a target organ for diabetic microvascular 
complications. Cerebral small vessel disease 
(SVD) may cause lacunar infarcts and cognitive 
dysfunction. In our case a brain MRI scan showed 
distinct lesions, which are mainly caused and 
seen by long lasting diabetes and hypertension.

Keywords: Cerebral small vessel disease, 
type 2 diabetes mellitus.
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САХАРНЫЙ ДИАБЕТ ТИПА 2 И БО-
ЛЕЗНЬ МЕЛКИХ СОСУДОВ ГОЛОВНО-
ГО МОЗГА (КЛИНИЧЕСКИЙ СЛУЧАЙ)

Сопромадзе С.

Медицинская система Pineo, департамет нев-
рологии, Тбилиси, Грузия

Пациенты с сахарным диабетом  типа  2 
имеют повышенный риск сердечно-сосуди-

Fig. Brain MRI
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стых заболеваний и смертности. С недавнего 
времени головной мозг описан как орган 
- мишень микроваскулярных диабетиче-
ских осложнений. Болезни мелких сосудов 
головного мозга могут явиться причиной 

когнитивной дисфункции. В представлен-
ном клиническом случае МРТ головного 
мозга выявила поражения, причинами ко-
торых являются длительное течение диабе-
та и гипертония.

reziume

Saqriani diabeti tipi 2 da Tavis tvinis wvrili sisxlZarRvebis daavadeba 
(klinikuri SemTxveva)

s. sofromaZe

samedicino ekosistema Pineo, nevrologiis departamenti, Tbilisi, saqarTvelo

Saqriani diabeti tipi 2-iT paci-
entebs momatebuli aqvT gul-sisxl-
ZarRvTa daavadebebis ganviTarebis da 
sikvdilobis riski. arc Tu ise didi 
xania, rac Tavis tvini aRiarebulia 
diabetis mikrosisxlZarRvovani gar-
Tulebebis samizne organod. Tavis tvi-

nis wvrili sisxl-ZarRvebis dazianeba 
SesaZloa gaxdes kognitiuri disfun-
qciis mizezi. warmodgenil klinikur 
SemTxvevaSi mrt-m aCvena gamoxatuli 
dazianebebi, rac upiratesad gamowveu-
lia diabetis xangrZlivi mimdinareo-
biT da hipertenziiT. 

* * *


