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Abstract :

The study objectives were to determine the effect of proton pump inhibitors on glycemic control in patients with
Type 2 DM by measuring the parameters like FBS, PPBS and HbAL1C. A Prospective Cohort study was
conducted in 80 patients at General Medicine Department of RIMS, Kadapa. Then, these patients were divided
into two group’s i.e., for one group, oral hypoglycemic agents along with proton pump inhibitors were
prescribed and for the second group, only oral hypoglycemic agents were given. Both the groups were followed
for two months and FBS, PPBS and HbA1C were measured. This procedure repeated with the new study
population for the second and third two months, as the study is for about six months. The present study shows
the incidence for type 2 DM is 0.017, and the prevalence is 0.06. Out of 80 study population, average base line
FBS for patients with PPI (40 patients) was 177.235 and average baseline FBS for patients without PPI (40
patients) was 176. And average FBS in follow up for the patients with and without PP1 was 149.425, 156.025
respectively. Out of 80 study population, average base line PPBS for patients with PPl (40 patients) was
254.125and average baseline PPBS for patients without PPI (40 patients) was 265.5. And average PPBS in
follow up for the patients with and without PPI was 216.275, 240.25 respectively. Our results suggest a role for
PPI as an adjunctive therapy for DM and glucose-insulin homeostasis and better glycemic control.
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. Introduction
Diabetes Mellitus is a group of metabolic disorders characterized by hyperglycemia. It is associated
with abnormalities in carbohydrate, fat, and protein metabolism and results in chronic complications including
micro vascular, macro vascular, and neuropathic disorders [1].
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Risk factors for type 2 DM

First degree of family history of DM (i.e. parents or siblings), Obesity, Habitual physical inactivity,
Hypertension (Blood pressure > 140/90 mm Hg), High-density lipoproteins (HDL < 35mg/dl or 0.91 mmol/l)
and / or Triglyceride level greater than 250mg / dl (2.83mmol/l), History of Gestational diabetes or delivery of
baby weighing greater than 4kgs or9 pounds, History of vascular disease, History of polycystic ovary disease

[2].

The most common form of diabetes is type-I1 diabetes. About 90 to 95 percent of people with diabetes
have type-Il. This form of diabetes is most often associated with older age, obesity, family history of diabetes,
previous history of gestational diabetes, physical inactivity, and certain ethnicities. About 80 percent of people
with type-Il diabetes are overweight or obese. When type-Il diabetes is diagnosed, the pancreas is usually
producing enough insulin, but for unknown reasons the body cannot use the insulin effectively, a condition
called insulin resistance. After several years, insulin production decreases. The result is the same as for Type-I
diabetes. Present estimates indicate that approximately 170 million people worldwide have diabetes (90% to
95% of diabetes cases are type2 diabetes), and that number is expected to increase approximately 366 million by
2030.Type2 diabetes is highly correlated with overweight/obesity and hypertension [3]. Diabetes and its
complications are major causes of early death in most countries. Cardiovascular disease is one of the leading
causes of death for people with diabetes and can account for 50% or more of deaths due to diabetes in some
populations [4].

Pathogenesis

These range from autoimmune destruction of the B-cells of the pancreas with consequent insulin
deficiency to abnormalities that result in resistance to insulin action. The basis of the abnormalities in
carbohydrate, fat, and protein metabolism in diabetes is deficient action of insulin on target tissues. Deficient
insulin action results from inadequate insulin secretion and/or diminished tissue responses to insulin at one or
more points in the complex pathways of hormone action [5].
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Diabetic complications

Untreated or improperly treated diabetes leads to complications. Diabetes is the only metabolic
disorder, which can affect almost every organ of the body. The organ most commonly affected are eyes,
kidneys, nerves and blood vessels. Statistics reveal that people with diabetes are 25 times more likely to develop
blindness, 17 times more likely to develop kidney disease, 30-40 times more likely to develop myocardial
infarction and twice as likely to suffer a stroke than non- diabetic [6].

Mechanism of proton pump inhibitors in glycemic control

Proton pump (H+ K+ ATPase) is a membrane bound enzyme that plays an important role in the final
step of gastric acid secretion. The proton pump inhibitors will inhibit the enzyme H+ K+ ATPase, there by
inhibiting the acid secretion and strongly reduce the secretion of gastric acid. It is well known that PPls
indirectly elevate serum gastrin levels via a negative feedback effect8.Oral intake of food materials enters into
the stomach and stimulates gastric cells and release gastrin hormone into the blood and it binds to gastric
receptors and it stimulates release of histamine where it H2 receptors and release H2K+ATPase enzyme gastric
juice will secrete per day which will inhibited by PPI therapy indirectly elevates serum gastrin levels via
negative feedback mechanism. There elevated gastrin levels will increase B cell mass and therapy insulin
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secretion and controls glycemic levels. Interestingly, in type 2 diabetes mellitus, it has been reported that PPIs
improved glycemic control, through this negative feedback mechanism by augmenting serum levels of gastrin
which increases the B cell mass and thereby helps in better glycemic control. Along with oral hypoglycemic
agents, proton pump inhibitors (PPIs) as adjunctive therapy might improve diabetes control through increasing
serum gastrin and fasting insulin levels [7, 8, 9]

Il.  Materials and Methods
Study site; General Medicine Department of Rajiv Gandhi Institute of Medical Sciences (RIMS), Kadapa.
Study design; A Prospective Cohort study.
Study duration; 6 Months
Study population; Adults with Type Il diabetes mellitus.
Sample size; Patients (approximately 100) with type 11 DM.
Patient enrollment
Inclusion Criteria
» Patients with type Il DM, including newly diagnosed patients are eligible for the study.
» Both men and women of age > 30yrs.
» Patients having FBS > 126mg/dIl, PPBS >200mg/dl and HbA1C > 65
» Diabetic Patients with other co morbidities.
Exclusion Criteria
Patients were excluded if they were unable to comply with the protocol requirements.
Pregnant women were excluded from the study.
Type 1 DM patients.
History of drug or alcohol abuse.
Patients with haemoglobinopathies and uremia.

VVVVYYV

Method of study

Subjects with type Il DM were recruited into the study based on inclusion and exclusion criteria.
Patient related demographic details, past medical/medication history, lab investigations, patient medication chart
etc. were collected. After collection of the data, the baseline FBS, PPBS and HbAlc were monitored. Then,
these patients were divided into two groups i.e., for one group, oral hypoglycemic agents along with proton
pump inhibitors were prescribed and for the second group, only oral hypoglycemic agents were given. Both the
groups were followed for two months and FBS, PPBS and HbA1C were measured. This procedure repeated
with the new study population for the second and third two months, as the study is for about six months. The
results of both the control and treatment groups were compared and the effect of PPI on glycemic control was
determined by measuring the parameters like FBS, PPBS and HBAZ1C for both the groups.

Statistical analysis

The 2-sided t-test was used for the main analyses comparing mean HbAlc, FBS, PPBS levels for
patients receiving any hypoglycemic therapy of diabetes medications with versus without concomitant PPI
therapy.

I1l.  Results
A prospective cohort study was conducted in South Indian Tertiary Care Teaching Hospital, RIMS,
Kadapa for a period of 6 months. A total of 90 patients were recruited in the study. 10 patients were withdrawn
from the study as they failed to come for regular follow-ups. The remaining 80 patients were followed up to 6
months of the study duration. A total of 1152 patients were screened in a study period of 6 months. In that we
have recruited 80 patients into our study. Out of 80 patients, 20 patients were diagnosed as new cases during the
study period. The present study shows the incidence for type 2 DM is 0.017, and the prevalence is 0.06.

Patient distribution based on gender
Out of 80 patients, 45(56%) males were found to be more when compared with females 35 (44%).

Distribution of patients based on the age

We categorized the patient to their age groups. Out of 80 patient’s majority 28 (32.%) of them were
found in between the age group 51- 60 years, followed by 26 (30%) in between the age group 61-70 years,
16(18%) in between the age group 41-50 years, 15 (17%) in between the age group 31-40 years, then finally 3
(3%) in the age group > 70 years.
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Distribution of patients based on disease history

Out of 80 patients’, majority 34 (42.5%) of them were found to have disease history in between 6-10
years, followed by 28 (35%) in between 0-5 years, 14(21.25%) in between 11-15 years, then finally 4 (5%) in
between 16-20 years.

Comorbidities associated with diabetes patients
Tablel.0: Patient distribution based on co morbidities

COMORBIDITES NO. OF PATIENTS PERCENTAGE
Hypertension 18 22.5%
Respiratory diseases 16 20%

Infections 7 8.75%

Peptic ulcer disease 10 12.5%

Others 5 6.25%

Comparison of baseline and follow up fbs values

Out of 80 study population, average base line FBS for patients with PPI (40 patients) was 177.235 and
average bhaseline FBS for patients without PPI (40 patients) was 176. And average FBS in follow up for the
patients with and without PPl was 149.425, 156.025 respectively.

Table 2: Comparison of baseline and follow up FBS values

S. No. With PPI’s Without PPI’s

Base line Follow up Base line Follow up
1. 229 173 408 346
2. 280 220 248 226
3. 290 230 220 210
4. 260 220 240 240
5. 335 245 209 200
6. 260 210 265 240
7. 219 184 275 255
8. 280 220 228 210
9. 240 200 240 210
10. 265 200 208 200
11. 208 180 280 240
12. 240 200 280 255
13. 352 290 275 260
14. 332 295 270 255
15. 246 192 289 260
16. 284 200 250 220
17. 250 210 220 200
18. 240 220 200 194
19. 295 230 275 250
20. 240 220 270 220
21 240 220 280 260
22. 222 216 282 250
23. 255 225 280 240
24. 219 208 408 350
25. 280 220 220 190
26. 243 239 200 190
27. 231 224 240 220
28. 256 249 280 265
29. 252 231 392 350
30. 281 270 352 310
3L 261 236 240 231
32. 170 160 368 320
33. 194 184 280 265
34. 190 190 210 180
35. 240 200 220 196
36. 182 180 280 246
37. 280 220 248 226
38. 290 230 220 210
39. 284 200 250 220
40. 250 210 220 200
Mean 254.125 216.275 265.5 240.25
SD 39.248 28.266 53.802 43.800
P value <0.0001 =0.0240
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Table 3: Mean comparison of PPBS values

‘With PPI’s Without PPI’s
Base line 254.12 265.5
Follow up 216.27 240.25

Comparison of baseline and follow up HbA1C values

Out of 80 study population, average baseline HbA1C for patients with PPI (40 patients) was 7.225 and
average baseline HbA1C for patients without PPI (40 patients) was 7.137. And average HbA1C in follow up for
the patients with and without PPI was 6.39, 6.88 respectively.

Table 4: Comparison of baseline and follow up HbA1C values

S. No. With PPI’s Without PPI’s
Base line Follow up Base line Follow up
1. 7.2 6.3 84 8.2
2. 7.6 6.6 7.1 6.9
3. 7.6 6.9 6.9 6.8
4. 7.5 6.1 74 7.2
5. 6.9 6.2 7.1 6.9
6. 7.3 6.4 6.8 6.7
7. 7.1 6.1 7.8 7.8
8. 6.8 6 6.2 6.2
9. 6.8 6.1 6.8 5.7
10. 6.9 6.2 6.7 6.6
11. 7.1 6.1 7.4 7.1
12. 75 6.3 75 7.1
13. 7.6 6.8 75 7.1
14. 7.9 6.2 6.5 6.4
15. 75 6.3 6.9 6.8
16. 6.9 6.3 7 6.8
17. 6.8 6.2 6.8 6.2
18. 6.8 5.9 6.7 6.2
19. 75 6.9 6.8 6.7
20. 6.9 6 6.7 6.1
21. 6.8 5.9 7.3 7.1
22. 6.9 6 7.6 7.5
23. 6.9 6.2 7.7 74
24, 7.1 6.9 7.6 75
25. 7.2 6.8 6.9 6.7
26. 7.2 7 7.3 7.1
27. 74 6.8 6.7 6.2
28. 74 6.3 6.9 6.8
29. 7.2 6.9 7.9 75
30. 7.9 7 7.1 6.8
31. 7.9 74 6.9 6.5
32. 7.6 6.2 7.2 7.1
33. 74 6.2 74 74
34. 7.5 6.6 7.2 6.9
35. 7.2 6.2 7.1 6.9
36. 7.3 6.4 6.8 6.5
37. 7.2 7 7.3 7.1
38. 6.9 6 6.7 6.1
39. 6.8 5.9 7.3 7.1
40. 6.9 6 7.6 7.5
Mean 7.225 6.39 7.137 6.88
SD 0.33459 0.38948 0.43186 0.51501
P value <0.0001 <0.0177
Table 5: Mean comparison of HbAlc values
With PPI’s Without PPI’s
Base line 7.22 7.13
Follow up 6.39 6.88

IV.  Discussion
Patients with type 2 diabetes have reduced beta cell function and mass. Therefore, new and better
treatments targeting regeneration of functional beta cell mass are needed. Gastrin is a hormone that stimulates
secretion of gastric acid as well as growth and maturation of the gastric mucosa. There is a negative feedback
loop between gastric acid and gastrin release; therefore gastrin secretion is inhibited if the level of gastric acid is

DOI: 10.9790/0853-1802106773 www.iosrjournals.org 71 | Page



Proton pump inhibitors may improve glycemic control in patients with Type 2 DM- A prospective

high. Conversely, if the secretion of gastric acid is inhibited by for instance proton pump inhibitors (PPIs),
plasma gastrin levels will increase due to the lack of feedback inhibition. This could potentially affect beta cell
mass and function and thereby improve glycemic control. The findings of the study provide support for that
PPIs may be a useful adjunctive therapy for type 2 diabetes. The postulated mechanism for this effect is PPI
causing elevation of serum gastrin, enhancing pancreatic 3 cell function, and stimulating insulin secretion [10].

In our study we found 45(56%) males are more when compared with females 35 (44%) which is
supported by Karin D. Hove, et.al study reveals that males are more than female by 2%. Out of 80 patient’s
majority 28 (32. %) of them were found in between the age group 51- 60 years, which is supported by Karin D.
Hove, et.al followed by 26 (30%) in between the age group 61-70 years which is supported by Karin D. Hove,
et.al, 16(18%) in between the age group 41-50 years, 15 (17%) in between the age group 31-40 years, then
finally 3 (3%) in the age group > 70 years[11].

We found that majority 34 (42.5%) of study population have disease history in between 6-10 years,
followed by 28 (35%) in between 0-5 years, 14(21.25%) in between 11-15 years, then finally 4 (5%) in between
16-20 years. Out of these 80 patients, 56 patients were with co morbidities, patients with hypertension were
18(22.5%), patients with respiratory disease were 16(20%), patients with peptic ulcer were 10(12.5%), patients
with infections were 7(8.75%), and patients with other co morbidities were 5 (6.25%). This is supported by
Michael A. Crouch, Ivan N. Meffordet.al, (2012) in their study hypertension (42.1%) was found to be higher
among the other co morbidities [12].

We have compared FBS of patients with PPI (40 pts) and without PPI (40 pts) at baseline and follow
up. We found that there was slight decrease in the FBS values in patients with PPl when compared to without
PPI at follow-up. An extremely statistical significant difference was observed between baseline Vs follow-up
(p<0.0001) with 95% CI in patients with PPI and without PPI (p<0.0001) we have compared PPBS of patients
with PPI (40 pts) and without PPI (40 pts) at baseline and follow up. We found that there was slight decrease in
the PPBS values in patients with PPl when compared to without PPI at follow-up. An extremely statistical
significant difference was observed between baseline Vs follow-up (p<0.0001) with 95% CI in patients with PPI
and inpatients without PPI statistically significant different was observed between baseline and follow up (p
=0.0240) with 95% CI.

We have compared HbAL1C of patients with PPI (40 pts) and without PPl (40 pts) at baseline and
follow up. we found that there was slight decrease in the HbAL1C values in patients with PPl when compared to
without PPI at follow up. An extremely statistical significant difference was observed between baseline Vs
follow-up (p<0.0001) with 95% CI in patients with PPl and in patients without PPI, statistically significant
different was observed between baseline and follow up (p < 0.0177) with 95% CI. This was supported by F.
Inci et.al they found significant statistical association between FPG and HbAlc in those who are under
Pantoprazole therapy. The P-value equals to 0.007, 0.0017 respectively. The described association needed for
the investigation with clinical trials measuring gastrin, insulin and HbAlc levels for patients with type 2 DM
[13].

V.  Conclusion
PPI treatment was found to be associated with better glycemic control in patients with type 2 Diabetes
Mellitus. Our results suggest a role for PPI as an adjunctive therapy for DM and glucose-insulin homeostasis. It
may open a new scenario for diabetes therapy even though further clinical study is needed to evaluate this data
and to determine the potential for PPIs to become a new class of anti-diabetic agent.
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