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ABSTRACT

Article Type:

Introduction: The most common cause of mortality among chronic hemodialysis (HD)
patients is cardiovascular disease. Hypervolemia is an important risk factor for hypertension
and cardiovascular mortality in HD patients that include chronic volume overload and
interdialytic weight gain (IDWG).
Objectives: The objective of this study is to assess the role of blood glucose in IDWG.
Patients and Methods: In this cross-sectional study we enrolled 231 adult chronic HD
patients. Patients with congestive heart failure, hypoalbuminemia, cirrhosis, hypothyroidism
and recent blood transfusion were excluded. We weighted patients at the end of dialysis and
before initiation the next dialysis in midweek dialysis sessions. Glycosylated hemoglobin
(HbA1C) was measured in all patients. Patients were divided into three groups according
HbA1C levels (<6%, 6-7%, >7%). Additionally IDWG of three groups was compared using
analysis of variance (ANOVA) method.
Results: HbA1C was <6% in 158 (68%) patients (group A), 6-7% in 40 (17%) patients (group
B) and >7% in 33 (14%) patients (group C). Mean IDWG was 2.44 kg in group A, 2.25 kg in
group B and 2.71 kg in group C. In this study, no significant difference of IDWG in patients
with different values of HbA1C was detected (P = 0.206).
Conclusion: Our study showed that blood glucose level had no significant role in IDWG in
chronic HD patients.

Original

Article History:

Received: 10 August 2017
Accepted: 15 November 2017
Published online: 24 November 2017
Keywords:

Chronic hemodialysis
Interdialytic weight gain
Glycosylated hemoglobin
End-stage renal disease

Implication for health policy/practice/research/medical education:

In a cross-sectional study on 231 adult chronic hemodialysis patients, we found, blood glucose level had no significant role in
IDWG in chronic hemodialysis patients.
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Introduction
Chronic hemodialysis (HD) patients have chronic volume
overload and interdialytic weight gain (IDWG). In patients
with chronic volume overload before every dialysis time
(extra cellular volume ≥15% more than normal that is
equal with mean volume >2.5 L) mortality risk is two
times of other patients (1-4). IDWG was associated with
higher mortality risks. Additionally, high-risk mortality
only is seen with severe IDWG (1), however, there are
several other studies that showed, the association of even
less IDWG with increasing mortality. In these studies the

amount of IDWG that associated with increased mortality
was >4.8% body weight (5), >5.7% body weight (6) and
≥4% body weight (7). IDWG is associated with different
nutritional factors and dialysis variables. Increased IDWG
is an independent risk factor for mortality in diabetic endstage renal disease (ESRD) patients, while in non-diabetic
HD patients not shown this association. This result can be
due to association of IDWG with other risk factors such
as increased blood pressure, cardiovascular disease and
inadequate glycemic control (8).
In the study by Chazot et al, no association between
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hypertension and IDWG was detected (9) while several
studies showed various degrees of association between
volume overload and hypertension (10,11).
The most potent factor for IDWG is the amount of oral fluid
intake that results from oral sodium intake (1). However,
other factors such as dialysate sodium concentration,
intravenous (IV) fluid administration, hyperglycemia in
diabetic patients (12), hypokalemia, angiotensin II and
psychologic factors was also interacted (13). Ifudu et al
showed that diabetic patients have IDWG 20% more than
non-diabetic patients (14). In another study xerostomia
was an important factor in IDWG in both diabetic and
non-diabetic patients. In diabetic patients the percent
of increasing IDWG along with higher HbA1C was
associated with severity of xerostomia. It is possible that
insulin deficiency at HbA1C ≥9% has a synergistic effect
with xerostomia (15).
Objectives
There are several studies that showed increased mortality
rate in diabetic nephropathy and diabetic HD (patients
with HBA1C>8% (16). In this study we evaluated the
association of IDWG with HbA1C regardless the presence
or absence of past history of diabetes or use of glucose
lowering agent.
Patients and Methods
Patients
We studied 231 adult chronic HD patients (patients who
were under dialysis for at least 3 months). All patients
were weighted at the end of dialysis and before the
start of next dialysis with the same weight scale balance
(Omron) and the same person in the midweek session
of dialysis. HbA1C was measured in all patients with the
immunoturbidimetric method. Patients were divided into
three groups based on HbA1C level.
Group A (HbA1C<6%), B (6%< HbA1C <7%), C (HbA1C
>7%). Patients with hypoalbuminemia, congestive heart
failure, cancer, hypothyroidism, and recent transfusion
were excluded. We measured IDWG of each patient and
calculated mean IDWG.
Ethical issues
The proposal of this study was approved by the research
committee of Internal Medicine Department of Loghman
Hakim Hospital (Shahid Beheshti University of Medical
Sciences, Tehran, Iran). In all stages of research, the
provisions of the Declaration of Helsinki and the directives
of the ethics committee of the ministry of health were
observed. All participants signed an informed consent.
Statistical analysis
Data variable are summarized as mean ±standard deviation
(SD). We used the analysis of variance (ANOVA) method
to evaluate the association of IDWG and HbA1C. A P
value <0.05 was recognized statistically significant.
http://journalrip.com

Table 1. Demographic and clinical characteristics of patients
Group Total Female

Male

Age (y)

Weight (kg) BMI*(kg/m²)

A

158

91

67

58±15.4

66.6±14.5

25±4.3

B

40

22

18

62.3±10

67.7±8.2

26.6±2.7

C

32

19

14

60±15

69.2±12

28.1±5.8

0.06

0.036

P

Table 2. Association between IDWG and HbA1C
Group

HBA1C

Mean IDWG (kg)

A

<6%

2.44

B

6-7%

2.25

C

>7%

P value

2.71
0.206

Results
Demographic characteristics of patients are shown in Table
1. Mean IDWG was 2.44 kg in group A, 2.25 kg in group
B and 2.71 kg in group C. In this study, no association
between IDWG and HbA1C was detected (Table 2) (P=
0.206).
Discussion
IDWG is a risk factor for mortality in chronic HD patients
(6-8). Several factors such as nutritional state and dialysisdependent factors can increase IDWG such as excessive
fluid and mostly salt intake. Pre-dialysis hyponatremia
has been linked to overhydration and increases IDWG
(16). Higher dialysate sodium improves hemodynamic
tolerance to ultrafiltration; however, it may lead to
increase inter-dialytic weight gain (16,17). Hyperglycemia
and HbA1C in diabetic patients (12), hypokalemia,
angiotensin II, psychologic factor (13) and xerostomia
(15) are risk factors for increasing IDWG in different
studies. In our study no association between HbA1C and
IDWG was detected. It seems that other risk factors such
as intradialytic hypotension and IV fluid administration
or high salt intake are more important risk factors in our
patients. The difference of our study with the previous
can be the method of HbA1C measuring or the cut off for
HbA1C.
Conclusion
There is no association between inter-dialytic weight gain
and glycosylated hemoglobin in chronic hemodialytic
patients.
Limitation of the study
The main limitation of our study was the low proportion
of patients with HbA1C>6%. Moreover, this study is
observational. It seems that prospective studies with an
appropriate proportion of patients with different levels of
HbA1C should be conducted to evaluate the correlation
between blood glucose and IDWG.
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