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Relevance

Currently, one of the pressing problems of humanity is diabetes mellitus (DM).
The number of patients with diabetes in the world doubles every 10-15 years. The
development of diabetes and its complications leads to disability of patients and a
deterioration in the quality of life. However, every year, thanks to the efforts of
scientists, new drugs and methods of treating this disease, based on modern scientific
achievements, appear. Today, there are enough publications reflecting modern aspects
of the diagnosis and treatment of type 1 diabetes. One of the most accessible and timely
documents 1s “Algorithms for specialized medical care for patients with diabetes,”
edited by I.1. Dedova, M.V. Shestakova from 2013*. This guideline is regularly updated
in accordance with new data and recommendations for the treatment of patients with
diabetes, based on international and domestic experience in providing care to these
patients, including recommendations from WHO (2011), International Diabetes
Federation (IDF, 2011), American Diabetes Association (ADA, 2013), American
Association of Clinical Endocrinologists (AACE, 2009), International Society for
Childhood and Adolescent Diabetes (ISPAD, 2009), Russian Association of
Endocrinologists (RAE, 2011, 2012), as well as on the results of completed
international ones (ADVANCE, ACCORD, VADT, UKPDS, etc.) and randomized
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clinical trials in patients with diabetes.[6] Based on the duration of action, modern
insulin analogues are divided into ultra-short and long-acting, as well as combined
preparations of analogues. The first include: Humalog (lispro), Novorapid (aspart) and
Apidra (glulisine). Long-acting ones include Lantus (glargine) and Levemir (detemir)
[9], combined ones (HumalogMix 25, NovoMix 30) [11]. The clinical use of ultra-
short insulins began in 1996. The first analog insulin is Humalog. In its structure, the
amino acids in the B-chain are located as follows: lysine is localized in the 28th
position, and the amino acid proline is located in the 29th position. A few years after
the start of the use of insulin Humalog, a new original analogue of insulin was
developed, in which in the 28th position of the B-chain the amino acid proline was
replaced by a negatively charged aspartic amino acid - Novorapid insulin [3, 10, 13].
One of the latest to be introduced into clinical practice is ultra-short analog insulin
Apidra (manufactured by SonofiAventis), produced using recombinant technology and
is a polypeptide. Unlike endogenous and genetically engineered human insulin, in the
Apidra insulin molecule, asparagine at position B3 is replaced by lysine, and lysine at
position B29 is replaced by glutamic acid [4, 17]. It differs from other ultra-short-acting
insulin analogues in the absence of zinc as a stabilizer that can reduce the rate of action
of the drug. This makes it possible to better simulate the physiological secretion of
insulin after a meal and more effectively control postprandial glycemia [8]. Apidra is
administered immediately before (0-15 minutes) or immediately after meals, which is
important not only for children, adolescents and people leading an active lifestyle, but
also for all patients with diabetes. Apidra has a rapid onset of action (5-15 minutes after
Injection). Peak concentration is reached 1-2 hours after injection, duration of action is
3-4 hours [4]. However, long-acting drugs that can maintain a stable basal
concentration of insulin in the blood help to completely imitate the physiological
secretion of insulin throughout the day. Insulin Levemir is a long-acting analogue of
human insulin. Its molecular structure differs from the structure of human insulin in
the absence of threonine at position B30 and the addition of myristic acid, a fatty acid
residue of 14 carbon atoms (C14), to lysine at position B29 [5,16].

Target: studying the importance of the rules of insulin injections in patients with
type 2 diabetes mellitus (DM-2) of elderly and senile age when monitoring patients
who attended the “School for Diabetes Patients” at the Samarkand Endocrinology
Center (age from 61 to 85 years).

MATERIAL, RESULTS AND DISCUSSION

According international experts, if insulin injection rules are not followed,
lipohypertrophy is formed, which increases the Hb Alc level by 0.55%, the insulin dose
by 10.1 units/day, the severity of glycemic variability and the frequency of
hypoglycemia. The formation of lipohypertrophy is associated with the lack of
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changing injection sites and changing needles (with the use of a needle 6 times, the
frequency of lipohypertrophy reaches 85%). During the initial examination and
guestioning of our patients with diabetes, it was revealed: 70% of patients do not
change injection sites, as a result of which they have pronounced lipohypertrophy in
the periumbilical region and on the shoulder; only 1-2% use a needle once, and more
than 20% use one needle with one cartridge (this is more than 15 times). The variability
of glycemia and the frequency of hypoglycemia significantly depend on the error when
injecting insulin with insulin entering intramuscularly: the needle must be long enough
to penetrate the skin (thickness from 1.5 to 2.5 mm) to the subcutaneous fat; but short
enough so as not to affect the muscle. The frequency of intramuscular insulin hits when
injected with a needle 8 mm long increases 14 times compared to a needle 4-5 mm
long. During the initial survey of our patients, almost 50% use needles longer than 8
mm and only 18.9% use needles 4-5 mm long. 2 months after school training, positive
dynamics were noted: 37.2% of patients used needles 4-5 mm long, 53.1% used
needles 6-8 mm long, and only 9.7% used needles longer than 8 mm. Example: patient
M., 83 years old; complaints of fluctuations in glycemia during the day from 4.2 to 15
mmol/l.; Type 2 diabetes — 35 years; insulin therapy since 1997, total insulin dose - 82
units/day: ICD 36 units (p/z, p/o and p/u) and Lantus 36 units. at 22.00; injection
technique — needle length 8 mm, number of injections per needle more than 10, does
not form a fold, both insulins are injected into the peri-umbilical region, where areas
of lipohypertrophy have already formed. 2 months after training the patient at school:
uses needles 4 mm long, changing the needle and rotating the injection sites before
each injection (does not inject into areas of lipohypertrophy). As a result:
hypoglycemia disappeared, glycemic variability from 6.4 mmol/l to 8.4 mmol/l; the
total insulin dose was reduced by 2 times to 38 units/day: the HBA1c level decreased
by 0.5%.

CONCLUSIONS

It is very important to pay attention to the technique of insulin injections during
an individual conversation with the patient and his examination, and to dwell in detail
on errors when administering insulin when conducting classes at the “School for
Patients with Diabetes.”
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