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ü Resume
Background. About 80% of kidneys insufficiency/ develops due to Diabetes Mellitus (DM). Patients with end

stage of renal disease (ESRD) presents wide range of biochemical abnormalities and requires hemodialysis. Glycemic
level is critical for hemodialysis outcome. We proposed that glucose fluctuation on hemodialysis linked to blood
biochemical abnormalities.

Material and methods. Total in 45 patients, 15 with DM1 and 21 with DM2, admitted to hemodialysis unit at the
Republican Specialized Scientific Practical Medical Center of Endocrinology were observed. Patient blood pressure,
body weight, MDRD, blood glucose, blood biochemistry had been assessed.

Results. 46 patients with ESRD on hemodialysis differs by average age (35.9 vs 64.6 years old), body weight
(70.32 kg vs 87.82kg), average DM duration were comparable (19.6 vs 20.79). There were not found any differences
in systolic and diastolic pressure, blood serum enzymes ALT, AST levels, serum creatinine and MDRD between DM1
and DM2 groups. About 40% of DM1 and 64% of DM2 patients with ESRD on hemodialysis have total Hb level
below 90 mg%. However, when patients distributed according to total hemoglobin level Hb<90 and Hb>90 there were
significant difference in blood serum albumin (in DM1 Hb>90 group 42.69±0.88 g/L vs DM2 Hb>90 group 39.5±1.29
g/L, p<0.05), blood serum sodium level (in DM1 Hb<90 group 128±2.4 mmol/L vs DM2 Hb<90 group 134.9±2.11
mmol/L), phosphates (DM1 Hb>90 group 2.03±0.07 mmol/L vs DM2 Hb>90 group 1.66±0.07 mmol/L) levels.
Comparing glycemia before and after hemodialysis were not showed any significant differences between DM1 and DM2
groups. However, distribution the groups according to Hb level showed lower glycemia in Hb<90 DM2 group before
(in 1.4 times, p>0.05) and after (in 1.4 times, p<0.05) hemodialysis, which were not seen in DM1 group. We
concluded that DM2 group especially those with Hb<90 should be aware hypoglycemia during hemodialysis. Since we
found relationship of some parameters with Hb level correlational analysis were performed with all studied parameters.
Interestingly, that total Hb showed well correlation link with glycemia before and after hemodialysis in both DM1 and
DM2 groups, whereas in DM1 patients Hb correlation were shown with DAD, AST, Potassium and sodium level,
whereas in DM2 group correlation Hb were shown with body weight and MDRD.

Conclusion. To determine risk of hypoglycemia and outcome in DM patients checking blood total hemoglobin
level is recommended, if it is lower than 90 mg% be aware hypoglycemia in DM2 patients.
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ü Ðåçþìå
Ïàöèåíòû ñ òåðìèíàëüíîé ñòàäèåé äèàáåòè÷åñêîé íåôðîïàòèåé (ÕÏÍ) èìåþò øèðîêèé ñïåêòð

áèîõèìè÷åñêèõ íàðóøåíèé. Óðîâåíü ãëèêåìèè ÿâëÿåòñÿ âàæíûì â óñïåøíîì ïðîâåäåíèè ãåìîäèàëèçà. Ìû
ïðåäïîëàãàåì, ÷òî êîëåáàíèÿ ãëèêåìèè âçàèìîñâÿçàíû ñ áèîõèìè÷åñêèìè íàðóøåíèÿìè. 45 ïàöèåíòîâ ñ
ñàõàðíûì äèàáåòîì (ÑÄ) ñ ÕÏÍ, 15 ñ ÑÄ1 è 21 ñ ÑÄ2, íàõîäèâøèåñÿ íà ñòàöèîíàðíîì ëå÷åíèè â îòäåëåíèè
ãåìîäèàëèçà Ðåñïóáëèêàíñêèé Ñïåöèàëèçèðîâàííûé Íàó÷íî Ïðàêòè÷åñêèé Ìåäèöèíñêèé Öåíòð Ýíäîêðèíîëîãèè
áûëè îáñëåäîâàíû. Ó ïàöèåíòîâ îïðåäåëÿëè àðòåðèàëüíîå äàâëåíèå, âåñ òåëà, MDRD, óðîâåíü ãëèêåìèè,
áèîõèìè÷åñêèå ïîêàçàòåëè êðîâè. Ðåçóëüòàòû ïîêàçàëè, ÷òî ïàöèåíòû ÑÄ1 è ÑÄ2 ðàçëè÷àëèñü ïî âîçðàñòó
(35.9 ëåò ïðè ÑÄ1 è 64.6 ëåò ïðè ÑÄ2), âåñó òåëà (70.32 êã ïðè ÑÄ1 è 87.82êã ïðè ÑÄ2), ïðîäîëæèòåëüíîñòü
çàáîëåâàíèÿ ÑÄ áûëà ñîïîñòàâèìà (19.6 ëåò ïðè ÑÄ1 è 20.79 ëåò ïðè ÑÄ2). Îêîëî 40% ïàöèåíòîâ ñ ÑÄ1
è 64% ñ ÑÄ2 íàõîäèâøèõñÿ íà ãåìîäèàëèçå èìåëè óðîâåíü îáùåãî Hb êðîâè íèæå 90 mg%. Ó ïàöèåíòîâ
óðîâåíü àëüáóìèíà ïëàçìû êðîâè (p<0.05), óðîâåíü íàòðèÿ (p<0.05), ôîñôàòîâ (p<0.05) ðàçëè÷àëñÿ â
çàâèñèìîñòè îò óðîâíÿ Hb êðîâè. Ñðàâíåíèå ãëèêåìèè äî è ïîñëå ãåìîäèàëèçà ïîêàçàëî íèçêóþ ãëèêåìèþ
òîëüêî â ãðóïïå ñ ÑÄ2 ñ íèçêèì óðîâíåì Hb êðîâè êàê äî (â 1.4 ðàçà, p>0.05), òàê è è ïîñëå (â 1.4 ðàçà,
p<0.05) ãåìîäèàëèçà. Ìû ïðèøëè ê âûâîäó, ÷òî ïàöèåíòû ñ ÑÄ2 íà ãåìîäèàëèçå îñîáåííî òå, ó êîòîðûõ
óðîâåíü Hb êðîâè <90 ìã% äîëæíû áûòü íàñòîðîæåíû ïî ïîâîäó ãèïîãëèêåìèè. Â òî æå âðåìÿ,
êîððåëÿöèîííûé àíàëèç ïîêàçàë çàâèñèìîñòü ìåæäó îáùèì Hb êðîâè è ãëèêåìèåé, êàê äî, òàê è ïîñëå
ãåìîäèàëèçà ïðè ÑÄ1 è 2 òèïà. Ïàöèåíòû ñ ÑÄ1 èìåëè ñèëüíóþ êîððåëÿöèîííóþ çàâèñèìîñòü Hb êðîâè ñ
óðîâíåì ÄÀÄ, óðîâíåì ÀñÒ, êàëèÿ, íàòðèÿ, òîãäà êàê â ãðóïïå ñ ÑÄ2 êîððåëÿöèÿ áûëà ïîêàçàíà ìåæäó
óðîâíåì Hb êðîâè è âåñîì òåëà, MDRD.

Êëþ÷åâûå ñëîâà: ñàõàðíûé äèàáåò, ãåìîäèàëèç.
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ü Ðåçþìå
Òåðìèíàë äàðàæàäàãè äèàáåò íåôðîïàòèÿñè (ÕÏÍ) á´ëãàí áåìîðëàð êåíã ê´ëàìäàãè áèîêèì¸âèé

´çãàðèøëàð áèëàí íàìî¸í á´ëàäèëàð. Ãëèêåìèÿ ãåìîäèàëèç ñàìàðàëè á´ëèøè ó÷óí ìóµèì àµàìèÿòãà ýãàäèð.
Ãåìîäèàëèç âà³òèäàãè ãëèêåìèÿíèíã ´çãàðóâ÷àíëèãè áèîêèì¸âèé ´çãàðèøëàð áèëàí áî²ëè³ äåá òàµìèíëàäèê.
£àíäëè äèàáåòè (£Ä) âà ÕÏÍ á´ëãàí 45 áåìîðäà, óëàðäàí 15 òàñèäà £Ä 1 âà 21 òàñèäà £Ä2 áèëàí
Ðåñïóáëèêà Èõòèñîñëàøãàí Èëìèé Àìàëèé Ýíäîêðèíîëîãèÿ Òèááè¸ò Ìàðêàçè ãåìîäèàëèç á´ëèìèäà íàçîðàòäà
á´ëäèëàð. Áåìîðëàðäà àðòåðèàë ³îí áîñèìè, òàíà âàçíè, MDRD, ³îíäàãè ãëþêîçà ìè³äîðè, áèîêèì¸âèé
ê´ðñàòêè÷ëàð àíè³ëàíäè. Íàòèæàëàð £Ä1 âà £Ä2 áåìîðëàð ãóðóµè îðàñèäàãè ôàð³ëàíèø áåìîðëàð ¸øè
(35.9 âà 64.6 ¸ø), òàíà âàçíè (70.32 êã âà 87.82 êã) äà ê´ðèëèá, êàñàëëèê äàâîìèéëèãè äåÿðëè òåíã á´ëäè
(19.6 âà 20.79 éèëëàð). £Ä1 ãóðóµäà 40% âà £Ä2 ãóðóµäà 64% áåìîðäà óìóìèé ³îíäàãè Hb ìè³äîðè 90 ìã%
äàí êàìëèãè ê´ðñàòèëäè. Áåìîðëàðäà ³îí çàðäîáèäàãè àëüáóìèí ìè³äîðè (p <0.05), íàòðèé (p <0.05),
ôîñôàòëàð (p <0.05) ìè³äîðè Hb ìè³äîðèãà ³àðàá ôàð³ëàíäè. Ãëèêåìèÿ ìè³äîðèíè ñîëèøòèðèø
ãëèêåìèÿíèíã ïàñòëàá êåòèøèíè ôà³àò £Ä2 äà Hb ìè³äîðè êàì á´ëãàí ãóðóµäà ãåìîäèàëèçäàí àââàë (1.4
ìàðòà, p>0.05) âà êåéèí (in 1.4 times, p<0.05) êóçàòèëäè. £Ä2 áåìîðëàðäà àéíè³ñà Hb <90 ìã% äàí êàì
á´ëãàíëàðäà ãåìîäèàëèç äàâðèäà ãèïîãëèêåìèÿ õàâôèäàí îãîµ á´ëèøëàðè çàðóð äåá õóëîñà ³èëèíäè. Øó
áèëàí áèðãà êîððåëÿöèîí òàµëèë ³îíäàãè óìóìèé Hb ìè³äîðè áèëàí ãåìîäèàëèçäàí àââàë âà êåéèíãè ãëèêåìèÿ
ìè³äîðè îðàñèäà ê´ðèëäè. £Ä1 ãóðóµäàãè áåìîðëàðäà óìóìèé Hb ìè³äîðè ÄÀÄ, ³îíäàãè ÀñÒ, íàòðèé, êàëèé
ìè³äîðëàðè áèëàí, £Ä2 ãóðóµäà ýñà òàíà âàçíè âà MDRD áèëàí êîððåëÿöèîí áî²ëè³ëèê ê´ðñàòèëäè.

Êàëèò ñ´çëàð: ³àíäëè äèàáåò, ãåìîäèàëèç.

Introduction]

Diabetes Mellitus is a worldwide pandemic [1] due to
chronic complications shortens life expectancy, worsens
peoples’ life quality, causes blindness, amputations, renal
failure, increases pain and suffer of peoples, dramatically
raises health care expenditure. One of the serious chronic
complications of DM is nephropathy causes renal failure,
which requires hemodialysis [10]. About 80% of kidneys
insufficiency develops due to Diabetes Mellitus (DM).

Glycaemia is a critical factor for the development and
progression of diabetes and its complications. Maintaining
its normal level is important for preventing of diabetes
complications and defines a clinical future. Diabetic
nephropathy (DN) is a one of the severe complications of
DM, develops about 40% patients with DM1 and in 5-10%
patients with DM2 whose have genetic predisposition and
poor glycemic control (5,6). Clinically DN presents in 5 stages
begins with mild microalbuminuria progress to overt
proteinuria towards kidney failure where people need in
hemodialysis (6,7,13). During the hemodialysis glycaemia level
may change even cause emergency situations like
hypoglycemia, hypoxia, provoke heart failure or stroke (3,4).
Patients during hemodialysis often have shown problems
such as myocardial infarction or stroke due to vessel and
blood coagulation [3,4,7]. Another main problem is
hypoglycemia and tissue hypoxia due to glucose fluctuation
[5,6]. People with renal failure addicted to hypoglycemia due
to alteration of insulin degradation by kidney in one side
and metabolic acidosis and uremia in another side [2,8].

We proposed that blood glycaemia level  has
fluctuations during hemodialysis, which would be not the
same in patients with DM1 and DM2. Moreover, this
fluctuation depends from blood biochemical markers.
Glycemic level is critical for hemodialysis outcome. We
proposed that glucose fluctuation on hemodialysis linked
to blood biochemical abnormalities.

Based on proposal on the above, the aim of our study
is to analyze the glycemic levels in patients with DN who

undergo hemodialysis. With this goal we analyzed the way
hemodialysis procedure changing glucose levels in patients
with DM1 and DM2 by analyze the patients with end-
stage renal diseases’ data by common blood test and
biochemistry marker in blood during a year.

Material and methods.

 Totally 45 patients were observed (Table 1). All patients
are suffered diabetic mellitus with end-stage of diabetic
nephropathy and received hemodialysis treatment at the
Republican Specialised Scientific Practical Medical Center
of Endocrinology after the name of academician Turakulov
Y.Kh., the Health Ministry of Uzbekistan. The patients is
divided into 2 main groups which is DM1 and DM2 to
compare each other for finding out any differences
between types of DM and in case, there is which one is
the main differences and cause and also divided into
subgroup which is blood total hemoglobin level (Hb) and
its derivatives red cell distribution width (RDW-CV).

Patients body weight weighed before hemodialysis in
the mechanical scale manually. Blood pressure measured
using automated BP meter "Omron 3" (Omron Health
Care, USA). Blood glucose level checked before and after
hemodialysis by glucometer Accu-Chek Instant Kit. Total
blood count, urine analysis, blood biochemistry i.e.
creatinine, ALT, AST, Sodium, Calcium, Potassium,
Phosphates, Iron, HbA1c level were performed at the
central laboratory unit of the hospital by standard methods
approved by the Health Ministry of Uzbekistan. Lab data
were taken from patient’s card in laboratory test results
part. Kidneys function estimated by Modification in Diet
Renal Disease (MDRD) equation (6,7).

All data were calculated by Microsoft Excel application
and expressed as M±m and considered as significant when
p<0.05 by Student (14). To show relationship between
parameters correlation analysis performed between the
groups and subgroups. Correlation were considered as
significant when r>0.3 (14).
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Results

As were shown in Table 1 DM1 and DM2 group
patients with ESRD on hemodialysis differs by average
age (35.93±2.03 vs 64.59±1.40 years old, P<0.05), body
weight (70.32 3.52 kg vs 87.82±2.48 kg, P<0.05) and related
with etiology and pathogenesis of these two diseases.
Interestingly, the average DM duration were almost the
same and were 19.60±1.47 and 21.24±1.33 years (P>0.05)
in DM1 and DM2 groups subsequently.

Moreover, MDRD were comparable between two
groups and suggested about renal insufficiency (table 1).

In addition, there were no any differences in systolic and
diastolic blood pressure, or blood serum enzymes ALT,
AST, and creatinine level between DM1 and DM2 groups
and suggested about comparable metabolic abnormalities
due to ESRD.

Although patients on hemodialysis were taken
erythropoietin regularly, about 40% of DM1 and 64% of
DM2 patients had total blood hemoglobin (Hb) level below
90 mg% (Fig.1). Moreover, RDW-CV were higher in
DM2 group by 10%, p<0.05 than in DM2 and together
with lower hemoglobin data suggested about severe impact
on tissue oxygenation in DM2 patients.

Blood serum albumin content were lower in patients
on hemodialysis and shown relationship with blood total
Hb level in type 1 DM, but not in type 2 DM (in DM1
with Hb>90mg% group 42.69±0.88 g/L vs DM2 Hb>90mg%
group 39.5±1.29 g/L, p<0.05). These results suggested about
better regeneration processes in type 1 DM, probably
related to pathogenesis of disease and younger age.

Blood serum sodium level is important for muscle
contractility, nerve conduction, heart rate, fluid retention
and body vitality. Interestingly, blood serum sodium level
(Fig.2) were higher in Hb>90mg% group in DM1
patients, but not in DM2, which probably related to better
capacity to renew and younger age in DM1.

However, blood serum phosphorus level (Fig.2) were
differs in Hb>90 DM1 group. High blood phosphorus level
in patients on hemodialysis related with insufficient
kidneys function. Interestingly, in DM2 blood hyper-

Groups DM1 DM 2 P (DM1 to DM2) 
Total 15 30 - 
Man 5 21 - 
Woman  10 9 - 
Average age 35.93±2.03 64.59±1.40 P<0.05 
DM duration 19.60±1.47 21.24±1.33 P>0.05 
Body weight 70.32±3.51 87.86±2.48 P<0.05 
MDRD 6.48±0.53 8.05±0.77 P>0.05 

Table 1.
Patients characteristics by groups

Fig.1 Blood hemoglobin level Hb<90mg% and Hb>90
mg% in DM1 and DM2 patients on hemodialysis.

Fig.2. Blood serum sodium and phosphorus level depending from Hb level in patients on hemodialysis. Notes: * -
when P<0.05 between groups
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phosphatemia state shown tendency to lower in Hb>90
mg% and supposed about relationship between blood Hb
level and kidneys function.

We compared kidney function between the groups.
Blood serum creatinine and MDRD were not differs
between the groups and indicated decline of kidneys
function in all patients on hemodialysis.

Blood glucose level before and after hemodialysis
showed that no changes in DM1 group, whereas final
glycemia in DM2 group were significantly lower than in
DM1 (Fig.3). Normally, body should maintain glucose level
by gluconeogenesis and glycogenolysis. That mechanisms
are too weak in people with DM, especially in those with
ESRD. During hemodialysis dextrose solution usually
prevents hypoglycemia in patients with DM. Our results
showed that during hemodialysis DM2 patients should be
in tight control to prevent wide glucose fluctuations and
hypoglycemia episodes. Moreover, lower blood Hb level
promotes lower glycemia in DM2 patients. That means
red blood cells hemoglobin level should been corrected in

DM2 patients on hemodialysis. This may be related
erythrocytes functions such as insulin binding and insulin
delivery as were proposed in patients with DM in other
studies (12).

In the next step we did correlational analysis
between total Hb and other parameters (Fig.4). It was
surprising that total blood Hb level had mild correlation
link with hematocrit in DM1 (r=0.4) and were in strong
correlation in DM2 (r=0.9). These results may be
explained by red blood cell distribution width RDW-
CD data which was significantly differ between the
groups (13.37 0.3 in DM1 vs 14.64 0.47 in DM2) and
was in agreement with data about erythrocytes functional
activity in DM (15,16).

Blood total hemoglobin level were found in correlation
with ACT (r=0.4), blood sodium (r=0.35), calcium
(r=0.43), phosphates (r=0.38) in DM1 group and with
body weight (r=0.57) and blood iron (r=0.38) in DM2
group. In patients with ESRD due to kidneys damage
filtration and concentration functions were altered.

Fig.3. Glycemia level before and after hemodialysis in groups according to Hb level. Notes: * - when P<0.05
between Hb<90 and Hb>90 groups

Fig.4. Relationship between blood Hb and metabolic parameters in patients on hemodialysis (HD).
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Interesting data were shown in DM2 group by
correlation between total blood Hb with glycemia level both
before (r=0.49) and after (r=0.7) hemodialysis, whereas
no any correlation shown in DM1 group. These results
were in agreement with RDW-CD data and suggested about
importance of blood hemoglobin level in glycemia
fluctuations in DM2 patients on hemodialysis.

Based on obtained data we composed an algorhithm
of awareness of glycemia fluctuations in DM patients on
hemodialysis (Fig. 5).

According that algorhithm doctors can easily check
blood count and blood biochemistry data. If Hb is <90mg%
or if blood serum albumin, sodium, calcium, phosphates
level will out of normal ranges glycemia fluctuations should
be checked to avoid hypoglycemia episodes.

Conclusion

To determine risk of hypoglycemia and outcome in
DM patients checking blood total hemoglobin level and
insulin treatment regime are recommended, if it is lower
than 90 mg% be aware hypoglycemia in type 2 DM patients.
In DM patients on hemodialysis in those with total
hemoglobin lower than 90 mg% frequently check sodium
and phosphates in blood biochemistry is recommended.
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Fig.5. Algorhithm of awareness of glycemia fluctuations in DM patients on hemodialysis.




