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Dulaglutide using once-2 weeks for 
dialysis type 2 diabetes patients in 
Japan
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ABSTRACT
Object: Dulaglitide is one of glucagon like peptide-1 receptor agonist. It is ususally used once-
1 week. The efficacy of drug is easy to remain in the patients with impaired renal function. 
We evaluate the efficiency of once-2 weeks dulaglitide after switching from once-1 week 
injection in 5 out patients of type 2 diabetes undergoing hemodialysis in Japan. Methods: 
After changing dulaglutide treatment from once-1 week to once-2 weeks in dialysis type 2 
diabetes patients, the effect of glycemic control was evaluated by Glico albumin (GA). And 
mean blood glucose (mean BS), 24 h Area under the blood concentration-time curve (AUC), 
AUC>180 and the mean amplitude of glycemic excursions (MAGE) were evaluated by using 
continuous glucose monitoring (CGM). Results: GA was decrease from 20.3 ± 0.47% to 19.3 ± 
0.47% in case 1, from 24.5 ± 0.79% to 22.2 ± 2.18% in case 3, and from 20.3 ± 0.47% to 19.3 
± 0.47% in case 4 after changing of dulaglutide injection from once-1 week to once-2 weeks. 
CGM was examined in case 4 and case 5. Mean BS, 24 h AUC and AUC>180 were improved in 
case 4. MAGE and AUC>180 were improved by dulaglutide injection once-1 week to once-2 
weeks in case 5. Conclusion: Once-2 weeks dulaglutide treatment is useful for glycemic control 
in dialysis type2 diabetic patients.
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Introduction

Recently, glucagon-like peptide 1 receptor 
agonist (GLP-1 receptor agonist) is available, 
including exenatide, liraglutide, lixisenatide and 
dulaglutide [1] for type 2 diabetes treatment 
in Japan. These drugs have shown not only to 
improve glucose control but improve insulin 
secretion, decrease glucagon release and suppress 
appetite by decreasing of the rate of gastric 
emptying or by the regulating of hypothalamus 
signal [2]. It also promotes weight loss in type 2 
obese diabetic patients. GLP-1 receptor agonist 
has been suggested the effective therapy for 
blood glucose control of non fatty liver disease 
[3] and steroid therapy [4], which exist insulin 
resistance (IR). Biguanide and pioglitazone, 
which are useful treatment for insulin resistance, 
are difficult to use for end renal stage (ESRD) 
of type 2 diabetes patients even who are clear 
to be sufficient insulin secretion and insulin 
resistance. It is no way to choose dipeptidyl 
peptidase 4 inhibitors (DDP-4), α-glucosidase 

inhibiter (α-GI), glinide and insulin therapy for 
maintaining good blood glucose control in such 
cases. The advent of GLP-1 receptor agonist is 
given good blood glucose control and weight 
loss in sufficient secretion of insulin in dialysis 
type 2 diabetes patients. We have experienced 
good glycemic control after changing from 
insulin to GLP-1 receptor agonist. Dulaglutide 
is GLP-1 receptor agonist consisting of GLP-
1(7-37) covalently linked to an Fc fragment of 
human IgG4 [5]. It is used for the treatment of 
type 2 diabetes once weekly [6,7]. The effective 
blood concentration of dulaglutide is continued 
less than 10 days at 1 time injection, and the 
concentration is increased after 5 times injection 
[8]. We tried to use dulaglutide at once-2 weeks 
in 5 diabetes outpatients of ESRD treated with 
hemodialysis. 

Material and Method

We studied 5 outpatients of type2 DM in ESRD 
treat with dialysis at Fukuoka- Wajiro-hospital 
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in Japan (TABLE 1). They were undergoing of 
dialysis 3 times in a week. Sex is 3 males and 
2 females, age 52~79y, BMI 18.5~32.1kg/m2, 
and the duration of Diabetes mellitus (DM) 
is 7~29 years. The duration of dialysis was 
5~11years. 3 of 5 patients had proliferative 
diabetic retinopathy and multiple symmetrical & 
autonomic diabetic neuropathy. 1 of 5 patients 
did not have retinopathy and neuropathy, and 
was medicated by steroid therapy for glomerular 
nephritis. They were cared by insulin therapy 
before using GLP-1 receptor agonist, and had 
sufficient insulin secretion. Liraglutide was 
started from 0.3mg/day and was gradually 
increased 0.6mg/day to 0.9mg/day with using 
insulin. Insulin was gradually decreased and was 
stopped finally. 0.9mg liraglutide was changed to 
once-week of dulaglutide treatment. Informed 
consent was obtained from the patients orally 
before the changing from once-1week to once-
2 weeks injection of dulaglutide. We evaluated 
glucose control by GA. 2 of 5 patients also 
underwented 24 hours CGM with iPro2 
(Medtronic, Northridge, CA). Glycemic control 
was estimated maximal or minimal blood BS, the 
mean BS, MAGE, AUC>180mg/dl (AUC>180) 
and <70mg/dl (AUC<70).

Result

GA was decrease from 20.3 ± 0.47% to 19.3 ± 
0.47% in case 1, from 24.5 ± 0.79% to 22.2 ± 
2.18% in case 3, and from 20.3 ± 0.47% to 19.3 
± 0.47% in case 4 after changing of dulaglutide 
injection from once-1 week to once-2 weeks 
(TABLE 2). Case 2 was slightly increased after 
changing dulaglutide therapy. GA was also 
improved in all cases by changing of the therapy 

from insulin therapy to liraglutide and from 
liraglutide to dulaglutide once-2 weeks’ injection 
(TABLE 2,FIGURE 1). CGM was examined 
in Case 4 and Case 5. Mean BS, 24h AUC and 
AUC>180 were improved in Case 5 (TABLE 
3). In Case 5, 24hr AUC was increased from 
3807 ± 573.2mg/dl.h to 4392 ± 337.2 mg/dl.h, 
but MAGE and AUC>180 were improved after 
changing dulaglutide therapy.

Discussion

We proved the improvement of glucose 
metabolism after modifying dulaglutide once-1 
week to once-2 weeks in patients with dialysis 
type 2 DM. HbA1c and the pharmacokinetics 
parameters of CGM analysis were reduced by 
changing the therapy. Plasma concentration of 
dulaglutide in ESRD is showed same as normal 
renal function [8]. Plasma dulaglutide and 
insulin concentration are also increased after 
five time’s injection. The insulin secretion was 
sufficient in 5 patients, but they were treated 
by insulin therapy before treating with GLP-1 
receptor agonist. IR is increased at lower GFR 
levels [9]. IR is thought to accelerate by insulin 
therapy for in insulin sufficient statement. High 
insulin concentration is shown to accelerate 
arteriosclerosis. IR, which is caused by oxidative 
stress, chronic inflammation, metabolic acidosis, 
Vitamin D deficiency, decreased erythropoietin, 
exist in renal failure patients [10,11]. Fasting 
plasma insulin concentration, the area under the 
curve for plasma insulin concentration and total 
insulin delivery are significantly correlated with 
insulin sensitivity [12].IR and hyperglucagonemia 
are caused bad glucose control. Fasting plasma 
glucagon concentration was increased in the 
patients with chronic renal failure [13,14]. 
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Table 2 GA (%) level following insulin, liraglutide, dulaglutide once a week and dulaglutide once 
2 weeks

Insulin Liraglutide 0.9 mg/day Dulaglutide 1/Week Dulaglutide 1/2 Week

1 24.6 ± 0.38 21.1 ± 0.69 20.3 ± 0.47 19.3 ± 0.47
2 26.1 ± 3.1 23.8 ± 0.98 19.2 ± 1.49 19.7 ± 1.17
3 23.9 ± 0.28 22.73 ± 0.70 24.5 ± 0.79 22.2 ± 2.18
4 24.6 ± 0.38 21.1 ± 0.69 20.3 ± 0.47 19.3 ± 0.47

Data are expressed mean ± SD

Table 1. Characteristics of patients

Age (y) Sex BMI (kg/m2) Duration of 
DM

Dialysis of 
DM Retinopathy Neuropathy

1 63 M 22.8 12 y 10 y Proliferative +
2 64 F 32.1 17 y 6 y Proliferative +
3 79 F 18.5 13 y 11 y Proliferative +
4 72 F 20.1 29 y 7 y Proliferative +
5 52 M 31 7 y 5 m - +

BMI body mass index, DM diabetes mellitus, M male, F female, y year, m month
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Figure 1. GA (Glycated aldumin) before and after changing of the treatment to dulaglutide 
injection

Table 3 Pharmacokinetics parameters of CGM analysis after treatment of dulaglutide
                                            Case 4 Case 5

1/W 1/2 W 1/W 1/2 W
Maximal glucose 

level (mg/dl) 323 241 379  301

Minimal glucose 
level (mg/dl) 40 44 70  88

24 h mean glucose 
level (mg/dl) 161 ± 53 137 ± 44 164 ± 60 183 ± 39

MAGE (mg/dl) 104.6 ± 32.2 67.3 ± 24.0 104 ± 37.8 102.5 ± 32.0
AUC(24 h) (mg/dl.h 3831.1 ± 260.6 3225.4 ± 820.4 3807 ± 573.2 4392 ± 337.2
AUC>180(mg/dl.h) 905.7 ± 523.1 494.3 ± 150.0 1224.8 ± 574.3 781.0 ± 309.2
AUC<70(mg/dl.h) 0 0 525.1 321.8

There was shown the positive correlation 
of serum creatinine with plasma glucagon 
concentration. Alogliptin, is one of dipeptidyl 
peptidase-4 (DDP-4), improves steroid-induced 
hyperglycemia by decrease of glucagon levels 
through an increase in plasma GLP-1 levels [15]. 
GLP-1 was also showed to inhibit glucagon in 
fasting state and postprandilal state of type1 DM 
[16]. Dulaglutide is superior effect for glycemic 
control compared with sitagliptin which is one of 
DDP-4 [17]. Glucagon receptor knockout mice 
prevented hyperglycemia after β -cell destruction 
by streptozotocin [18]. Inhibition of glucagon 
was key factor for regulation of glucose control, 
and GLP-1 receptor agonist was effective for 
glucose control by suppress of glucagon in 
ESRD of type 2 DM. GLP-1 receptor agonist 
is also suggested to decrease cardiovascular 
death, cardiovascular event, nonfatal stroke and 
the progression of diabetic kidney disease in 
SUSTAIN [19] and LEADER [20]. HbA1c was 
more decreased and hypoglycemia was reduced 
in the patients treated with GLP-1 receptor 
agonist compared with insulin therapy [21-23]. 
Unconscious hypoglycemia is easy to occur in the 
patients of ESRD by the progressing of diabetic 
autonomic neuropathy. Strict glucose lowering 

control is increased the risk of cardiovascular 
disease and total mortality in Accord study [24]. 
Cyrus showed that hypoglycemia induced chest 
pain and ECG abnormality [25]. Cardiovascular 
event by severe hypoglycemia might be increased 
mortality. Hypoglycemia also induced the 
thickness of carotid artery [26], the damage of 
peripheral neuron [27], renal impairement [28] 
and the risk of dementia [29]. Body weight 
loss was appeared in the patients treated with 
GLP-1 receptor agonist, and weight gain was 
showed in the patients treated with insulin [30]. 
Insulin resistance, induced by obesity, accelerate 
atherosclerosis. Diabetic complications are 
progress in the patients of ESRD, but glucose-
lowering treatment of ESRD is limited. GLP-
1 receptor agonist may be useful treatment to 
inhibit small & large vessel complication in 
ESRD compared with insulin therapy. 0.75mg 
dulaglutide was showed to be superior than 
0.9mg liraglutide in HbA1c reduction [31,32]. 
Dulaglutide was showed to be more efficacy 
than insulin glargine, metformin, exenatide and 
metformin in HbA1c reduction and BW loss in 
spite of low rates of hypoglycemia [33]. Daily 
insulin or daily GLP-1 receptor agonist injection 
is sometimes stressful for diabetic patients. We 

MAGE mean amplitude of glycemic excursion, AUC area under the blood concentration-time curve, Data  
are expressed mean ± SD.
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have clinically experienced cases to become good 
glucose control after switching from once daily 
GLP-1 receptor agonist to once weekly GLP-
1 receptor agonist. Once-weekly dulaglutide 
is useful treatment in glucose metabolism 
and in specific simplified procedures.Plasma 
concentration of dulaglutide in ESRD is 
showed same as normal renal function. Plasma 
dulaglutide concentration was increased after 
five-time injection [8]. Plasma liraglutide 
concentration was increased in dialysis type 
2 DM patients compared with control [33]. 
Plasma dulaglutide concentration was probably 
increased in dialysis type 2 DM patients after 

few injections. Dulaglutide injection is used the 
same dose for a week, but the concentration of 
dulaglutide might be too much for dialysis type 2 
DM patients. Some dialysis type 2 DM patients 
were experienced to complained gastrointestinal 
sufficient. The plasma dulaglutide concentration 
might be high for glycemic control, and the 
complaint was released after changing dulaglutide 
injection from once-a week to once-2 weeks. 

Conclusion

We resulted the good glycemic control could be 
maintained after changing dulaglutide injection 
from once-1 week to once-2 weeks for dialysis 
diabetic patients. Our cases were few, and further 
study will be hoped.
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