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ABSTRACT

Type 2 Diabetes Mellitus (T2DM) with chronic kidney disease (CKD) stage I-lll is characterized by elevated blood
glucose and mild to moderate kidney function decline. Patients with this comorbidity are at risk of Drug-Related
Problems (DRPs). This study aimed to identify the characteristics and incidence of DRPs in T2DM patients with
CKD stage I-ll at the inpatient ward of Hospital X, Bandar Lampung, between January and March 2023. This
retrospective, descriptive study analyzed 36 medical records met the inclusion criteria. DRPs were identified
using Cipolle’s method (2021). Most patients were aged >60 years (75.00%), male (52.78%), had BMI <25 kg/m?
(55.56%), diabetes duration <5 years (77.78%), comorbidities (75.00%), and were treated with a combination
of oral antidiabetic drugs and insulin (41.68%). DRPs were observed in 27 patients (75.00%) with 41 total
incidents, including unnecessary drug therapy (7.31%), need for additional therapy (12.19%), ineffective drugs
(4.87%), insufficient dosage (24.39%), excessive dosage (46.37%), and adverse drug reactions (4.87%). The
most frequent DRPs were dosing problems. Regular DRP identification is crucial to optimize therapy safety and
effectiveness in T2DM patients with CKD.

Keywords: Chronic Kidney Disease (CKD); Cipolle Method; Drug-Related Problems (DRPs); Inpatient; Type 2
Diabetes Mellitus (T2DM)

INTRODUCTION

Diabetes Mellitus (DM) is a chronic disease characterized by hyperglycemia and is classified as a metabolic
disorder. The disease is categorized into type 1 diabetes, type 2 diabetes, gestational diabetes, and diabetes
due to other causes. Several etiologies of type 2 diabetes mellitus include impaired insulin secretion, impaired
insulin function, or both (1, 2). The development of diabetes can be accelerated by various risk factors, the most
common being unhealthy lifestyle habits (3, 4).

Prolonged hyperglycemia in type 2 diabetes patients can lead to the progression of complications, long-term
damage, and failure of various organs, including the kidneys (5). Globally, diabetes affects approximately 425
million people (6). In Indonesia, the prevalence of DM is 6.2%, equivalent to 10.8 million individuals, and
continues to rise annually (7). In Lampung Province, the prevalence reaches 1.37%, and in Bandar Lampung, up
t0 2.25% (8). Diabetes mellitus is the leading cause of chronic kidney disease (CKD) (9).

DM patients frequently develop kidney disorders, with about 20-30% of type 2 DM patients experience diabetic
nephropathy, which, if uncontrolled, may progress to kidney failure (5, 10). DM with CKD is commonly referred
to as Diabetic Kidney Disease (DKD). DKD is characterized by albuminuria and decreased Glomerular Filtration
Rate (GFR), both of which are independent risk factors for end-stage renal disease and are associated with
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complications such as cardiovascular events and mortality (11-13). DKD is the most common cause of CKD
and the leading cause of death in DM patients worldwide (9, 14).

The increasing global incidence and prevalence of CKD are largely attributed to the rising number of diabetes
cases. Appropriate pharmacological therapy plays a significant role in achieving treatment goals (1). Maximizing
therapeutic benefit with minimal side effects is a key responsibility of pharmacists in pharmaceutical care.
Another critical role is identifying Drug-Related Problems (DRPs), which can negatively affect patient outcomes
and hinder the achievement of therapeutic targets (15).

METHODS
Tool
This study used a structured data collection form validated through expert review by clinical pharmacists and

hospital formulary. Guidelines from PERKENI 2021, American Diabetes Association (ADA) 2023, KDIGO 2022,
Pharmacotherapy Handbook 11" edition (16) and the Drug Information Handbook (DIH), as well as digital drug
information platforms like Drugs.com and Medscape were employed to assist in classification and clinical
judgment of DRPs. The Cipolle et al. (2012) classification system was used to identify and categorize DRPs (17).

Materials
Secondary data were collected from the medical records of Type 2 Diabetes Mellitus (T2DM) patients

diagnosed with chronic kidney disease (CKD) stages I-lll who were admitted to the inpatient ward of Hospital X,
Bandar Lampung, between January and March 2023. A total of 170 medical records were initially reviewed.
From this initial pool, 36 medical records met the following inclusion criteria: patients aged =18 years and
complete medical record data necessary for Drug-Related Problem (DRP) identification.

Procedure
This study employed an observational method with a descriptive design and a retrospective approach. Samples

were collected using a total sampling technique from T2DM patients with CKD stage |-lll who were undergoing
treatment in the inpatient ward of Hospital X in Bandar Lampung. Identification of Drug-Related Problems
(DRPs) was conducted based on the CIPOLLE 2021 classification, taking into consideration treatment
guidelines from the hospital formulary, PERKENI 2021, the American Diabetes Association (ADA) 2023, KDIGO
2022, Pharmacotherapy Handbook 11" edition. The data source for this study was inpatient medical records
from the period of January to March 2023. Data was analyzed using univariate analysis to describe the
characteristics of the studied variables.

RESULT AND DISCUSSION
A total of 36 out of 170 inpatients with T2DM and CKD stage I-lll during the period of January to March 2023 met

the predetermined inclusion criteria. This number meets the minimum sample size requirement of 30 samples,
as suggested by Sugiyono (2014) and Kerlinger and Lee (2000) (18, 19). The characteristics of these 36 samples
were analyzed based on the predefined research variables, namely age, sex, Body Mass Index (BMI), duration
of diabetes, comorbidities, types of medications used, and the occurrence of Drug-Related Problems (DRPs).

Characteristics of Research Samples Based on Age and Gender

Table 1 shows that most patients in this study were aged =60 years, totaling 27 individuals (75.00%), while
patients aged <60 years accounted for 9 individuals (25.00%). Similar findings were reported in other studies,
which also showed a predominance of patients aged =60 years, such as at Fatmawati Central General Hospital
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(93%), Yogyakarta City Regional Hospital (61.7%), Sewon 1 Bantul Health Center in 2017 (65.71%), and
Pahoman Health Center in Bandar Lampung (57.2%) (20, 21, 22, 23). Several studies have indicated that T2DM
with CKD is commonly found in the early elderly stage, particularly among those aged 60-69 years. A decline in
kidney function typically begins at the age of 40-45 years, with a reduction of approximately 8 mL/min/1.73
m?, and this decline progresses with increasing age (1, 24, 25, 26). In elderly patients, cellular to organ-level
changes lead to reduced insulin secretion, diminished physiological function in blood glucose regulation,
decreased tissue sensitivity to glucose uptake, and lowered blood glucose levels (27, 28, 29, 30).

Table 1. Distribution of research samples by age and gender

Variable Frequency (n) Percentage (%)
<60 years 9 25.00
Age

260 years 27 75.00

Total 36 100.00
Male 19 52.78

Gender

Female 17 47.22

Total 36 100.00

Among hospitalized T2DM patients with CKD stage I-lll at Hospital Similar results have also been reported in
other studies conducted at hospitals and primary healthcare centers, such as Bhayangkara TK Il Sartika Hospital
in Bandung (51.32%), the University of Medan Hospital in North Sumatra in 2021 (53.33%), and Rangkah Public
Health Centerin 2017 (52%) (31, 32, 33). Both males and females have an equal risk of developing T2DM with
CKD (1, 32, 34). However, men may experience a greater risk due to the tendency of abdominal fat
accumulation, which can trigger metabolic disorders and increase the risk of diabetes. A higher risk of CKD in
men is also associated with low testosterone levels in those with hypogonadism, reduced estrogen levels as a
protective factor for renal blood vessels, protein intake-related factors, and higher smoking prevalence.
Moreover, the decline in estimated glomerular filtration rate (eGFR) tends to be faster in men than in women
(35, 36,37, 38).

Sample Characteristics Based on BMI

Obesity (BMI = 25 kg/m?) is a known risk factor for type 2 diabetes. The BMI characteristics of the study sample
are presented in Table 2. In this study, 44.44% of hospitalized T2DM patients with CKD stage I-lll were classified
as obese, while 55.56% were non-obese. These findings indicate that the majority of patients fell into the non-
obese BMI category. However, previous studies conducted at PKU Hospital Yogyakarta (53.5%), Dr. H. Abdoel
Moeloek General Hospital Lampung in 2014 (69.6%), and in 2023 (96.30%) reported that the majority of
patients were obese (39, 40, 41).

Table 2. Distribution of research samples based on BMI

Variabel Frequency (n) Percentage (%)
BMI Obesity 16 44.44
(Body Mass Index) Not Obese 20 55.56
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Variabel Frequency (n) Percentage (%)

Total 36 100.00

BMI-related risk factors for diabetes include reduced physical activity and excessive intake of carbohydrates,
protein, and fat. These conditions can lead to increased fatty acids in cells, potentially causing insulin resistance
if BMl increases significantly (1, 25, 42,43, 44, 45). Diabetic patients experience insulin deficiency that disrupts
protein and fat metabolism. T2DM patients with CKD are more likely to experience muscle protein breakdown
and fat mass loss, which can lead to more rapid weight loss compared to T2DM patients without CKD (46, 47).

Characteristics of Research Samples Based on Duration of Diabetes Mellitus (DM)

The characteristics of the research samples based on the duration of DM are presented in Table 3. The majority
of patients (77.78%) had T2DM for less than 5 years, while 22.22% of patients had DM for 5 years or more.
These findings align with studies conducted at Dr. Moewardi Hospital Surakarta (52.94%) and at Andalas and
Pauh Public Health Centers in Padang City (92.9%) (48, 49). The duration of diabetes is counted from the time
of diagnosis. It is closely related to the risk of various complications. The main contributing factors to diabetes-
related complications are the severity of the disease and how long it has been present (50). Persistent
hyperglycemiain type 2 diabetes patients can cause thickening of blood vessel walls, leading to increased blood
pressure, which over time may damage capillaries and nerve fibers. This condition increases the risk of nerve
cell damage, particularly in the kidneys (51, 52, 53). In this study, most patients with type 2 DM and CKD stages
I-ll had a disease duration of less than 5 years. This may be since the stages of CKD being studied were early
stages (I-lll). Several reports indicate that patients with CKD stages 3a and 3b may progress to stage 4 or 5 over
an average period of 10 years, regardless of the underlying disease, with varying outcomes (54, 55).

Table 3. Distribution of research samples based on duration of DM

Variable Frequency (n) Percentage (%)
. <5 tahun 28 77.78
Duration DM > 5 tahun 8 22.22
Total 36 100.00

Characteristics of Research Samples Based on Comorbidities

Based on the data in Table 4, the distribution of research samples based on comorbidities showed that 25.00%
of hospitalized type 2 DM patients with CKD stages I-lll at Hospital X Bandar Lampung had no comorbidities,
while 75.00% had comorbidities. These findings are consistent with studies conducted at Fatmawati Central
General Hospital (54%), PKU Muhammadiyah Hospital Yogyakarta (88%), and Dr. H. Abdoel Moeloek Regional
Hospital Lampung in 2023 (96.30%) (27; 56). The presence of comorbid conditions significantly complicates
the treatment of type 2 DM patients with CKD stages I-lll, necessitating proper adjustments to therapy,
especially medications aimed at controlling the progression of other coexisting diseases (57).

Table 4. Distribution of research samples based on comorbidities

Variable Frequency (n) Percentage (%)
o None 9 25.00
Comorbidity Present 27 75.00
Total 36 100.00
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Table 5. Distribution of comorbidity types among research samples

Variable Comorbidity Type Frequency (n) Percentage (%)
Hypertension (HT) 8 19.04
PresentDyspepsia 5 11.90
Anemia 4 9.52
Chronic Obstructive
Pulmonary Disease (COPD) 3 714
Heart Failure 3 7.14
Pulmonary Edema 3 7.14
Hyperuricemia 2 4.76
Atrial Fibrillation 2 4.76
Unstable Angina 1 2.38

o Pleural Effusion 1 2.38

Comorbidity Diabetic Ulcer 1 2.38

Myocardial Infection 1 2.38

Urinary Tract Infection (UTI) 1 2.38

Hypovolemia 1 2.38

Hypokalemia 1 2.38

Atrial Flutter 1 2.38

Dyspnea 1 2.38
Community-Acquired

Pneumonia (CAP) ! 2.38

Hyperthyroidism 1 2.38

Dyslipidemia 1 2.38

Total 42 100.00

*Note: Data is presented based on comorbidity types, thus one patient may have more than one comorbid condition.

As shown in Table 5, the three most common comorbidities in patients with type 2 DM and CKD stages |-l were
hypertension (19.04%), dyspepsia (11.90%), and anemia (9.52%). These findings are in line with studies
conducted at Esnawan Antariksa Air Force Hospital in 2021 and PKU Muhammadiyah Hospital in 2016, which
also found hypertension to be the most frequent comorbidity among patients with type 2 DM and CKD, with
respective prevalence rates of 54.61% and 87.3% (58; 59). Diabetes and hypertension are closely related to
kidney health. Elevated blood pressure can trigger kidney failure and vice versa. Increased intraglomerular
pressure in hypertension can lead to structural damage, functional impairment in glomerular tissues, and
afferent arteriole constriction. Hypertension also increases cardiac workload and damages kidney blood
vessels, resulting in impaired filtration and worsening hypertension severity (58; 59; 60).

Pattern of Antidiabetic Drug Use

The use of antidiabetic therapy among T2DM patients with stage |-l CKD in this study is presented in Table 6.
Based on data, the majority of patients (41.68%) received combination therapy of oral antidiabetic drugs (OAD)
and insulin. This was followed by insulin monotherapy (36.11%), OAD monotherapy (19.44%), and 2.77% of
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patients who did not receive any antidiabetic medication. These findings are consistent with previous studies
conducted in Pontianak City (39.13%) and RSUD Dr. Soehadi Prijonegoro Sragen (61.22%) 61, 62).

Table 6. Distribution of antidiabetic drug types used

Variable Frequency (n) Percentage (%)
Without Antidiabetic 1 2.77
Oral Antidiabetic Drugs (OAD) 7 19.44
Insulin 13 36.11
Combination of OAD and Insulin 14 41.68
Total 36 100.00

Table 7. Distribution of OAD and insulin combination regimens

Combination Frequency Total
Drugs
Type n % n %

Two-Drug Combination

3.03
6.06
6.06 7 24.24

Metformin 500mg + Glimepiride 3mg
Metformin 500mg + Gliclazide 60mg
Two OADs Vildagliptin 50mg + Gliclazide 60mg

1
2
2
Gliclazide 60mg + Pioglitazone 30mg 1 3.03
Gliquidone 30mg + Pioglitazone 3omg 1 3.03
OAD + Insulin Vildagliptin 50mg + Levemir 18U 1 3.03 1 3.03
Apidra 8U + Apidra 12U 1 3.03
Apidra 6U + Lantus 10U 1 3.03
Apidra 10U + Lantus 10U 1 3.03
Apidra 10U + Lantus 16U 1 3.03
Apidra 12U + Lantus 20U 2 6.06
Apidra 6 U + Levemir 10U 1 3.03
Novorapid 6U + Ezelin 10U 1 3.03
Novorapid 6U + Ezelin 14U 1 3.03
Two Insulins Novorapid 10U + Ezelin 8U 1 3.03 19 54.54
Novorapid 10U + Ezelin 14U 1 3.03
Novorapid 4U + Lantus 10U 2 6.06
Novorapid 5U + Lantus 18U 1 3.03
Novorapid 8U + Lantus 12U 1 3.03
Novorapid 8U + Lantus 22U 1 3.03
Novorapid 7U + Levemir 12U 1 3.03
Novorapid 7U + Levemir 10U 1 3.03
Novorapid 12U + Levemir 21U 1 3.03
Total combination 27 81.81

Three Drugs Combination
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Combination Frequency Total
Drugs
Type n % n %
Metformin 500mg + Vildagliptin 50mg +
Three OADs o 1 3.03 1 3.03
Pioglitazone 30mg
Metformin 500mg + Apidra 10U + Lantus 1 3.03
8u
Sitagliptin 100mg + Novorapid 10U + 1 3.03
Two Insulins + Ezelin 8U
— - 4 12.12
OAD Sitagliptin 100mg + Apidra 10U + Lantus 1 3.03
10U ’
Sitagliptin 100mg + Apidra 6U + Lantus
gip rAp 1 3.03
10U
Total combination 5 15,15

Four Drugs Combination

Two OADs + Two  Gliquidone 30mg + Pioglitazone 15mg +

) ) 3.03 1 3.04
Insulins Apidra 5U + Lantus 16U
Total combination 1 3.04
Total 33* 100.00 33 100.00

*Note: Data presentation is based on regimen type; a single patient may receive more than one type of combination.

As shown in Table 7, two-drug combinations were the most used regimen (81.81%), followed by three-drug
combinations (15.15%) and four-drug combinations (3.04%). These findings align with studies conducted at Dr.
H. Abdoel Moeloek Hospital (64.26%), Bogor District Hospital (54%), and Puskesmas X in Palembang City
(66.7%) (39, 63, 64). Among the two-drug combinations, the dual insulin regimen (basal and prandial) was the
most widely used, accounting for 54.54% or 19 cases out of the 27 two-drug therapies administered. Fasting
blood glucose levels or preprandial glycemic control can be effectively managed through a combination of long-
acting and rapid-acting insulins, or long-acting insulin therapy alone. Insulin administration, particularly the
combination of basal and rapid-acting insulins, can reduce the impact of fasting glucose levels on postprandial
blood glucose. Moreover, this combination mimics the body’s physiological insulin profile more closely, as it
provides both a quicker onset and a longer duration of action (65, 66).

Identification of DRP Incidents in the Research Sample

Based on the data in Table 8, a total of 27 patients, equivalent to 75.00% of the 36 patients experienced DRPs,
while the remaining 9 patients, or 25.00%, did not experience DRPs. This indicates that nearly all hospitalized
type 2 DM patients with CKD stage I-lll at Hospital X in Bandar Lampung during the period of January to March
2023 experienced DRPs. Consistent with findings from Hospital X in Yogyakarta, which reported 51.35%, and
at Toto Kabila Regional Hospital, with 67.16% (23, 67).

Table 8. Distribution of patient codes with DRP incidents
Variable Frequency (n) Percentage (%)

DRP InCidentS Wlth DRPS 1: 2, 3’ 4: 5’ 6’ 8: 1 1: 12: 13’ 27 75.00
14,15,16,17,18,19, 20, 21,
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Variable Frequency (n) Percentage (%)
22,27, 29, 30, 31, 32, 33, 34,
35
Without DRPs 7,9,10, 23, 24, 25, 26, 28, 36 9 25.00
Total 36 100.00

DRPs are categorized into seven types: unnecessary drug therapy, need for additional drug therapy, ineffective
drug, insufficient dosage, excessive dosage, adverse drug reaction, and patient non-compliance. DRPs can also
be caused by several other factors such as age, polypharmacy, comorbidities, decreased renal function, and
others (66, 68). The distribution of DRP categories is presented in Table 9.

Table 9. Distribution of DRP categories

No DRP Categiry Frequency (n*) Percentage (%)

1 Unnecesary Drug Therapy 3 7.31

2 Need for Additional Drug Therapy 5 12.19
3 Ineffective Drug 2 4.87
4  Insufficient Dosage 10 24.39
5 Excessive Dosage 19 46.37
6 Adverse Drug Reaction 2 4.87

Total 11 100.00

Note: Data is presented based on DRP incidents; hence, one patient may have more than one DRP.

A total of 27 patients who experienced DRPs were further analyzed based on DRP categories in Table 9. The
results of this study show a total of 41 DRP cases from 27 patients, indicating that one patient may experience
more than one type of DRP. The categories of DRPs in descending order based on frequency are excessive
dosage (46.37%), insufficient dosage (24.39%), need for additional drug therapy (12.19%), unnecessary drug
therapy (7.31%), ineffective drug (4.87%), and adverse drug reaction (4.87%). A similar study at Kendari
Regional Hospital reported 40.1%, and in Thailand, 39.31% of total DRPs were due to high dosages (69, 70).

Unnecessary Drug Therapy

Unnecessary drug therapy is one of the DRP (Drug-Related Problems) categories where a patient receives drug
therapy that is not needed for their current condition or without a clear medical indication. The causes of
unnecessary drug therapy in this study were therapeutic duplication, where the patient only required
monotherapy, and the use of medications without a clear medicalindication (17, 71). The details of unnecessary
drug therapy DRPs are shown in Table 10.
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Table 10. Details of unnecessary drug therapy DRP incidents

Case DRPs Cause Antidiabetic Therapy DRP Details
Code Administered
. L Newly diagnosed patients with
Vildagliptin 50mg dan .
12 . . HbA1c 6.2 should receive OAD
Gliclazide 60mg
monotherapy
Drug therapy given Newly diagnosed DM patient
20 without indication Lantus 15U with RBG <300 does not require
insulin
L RBG 91 mg/dL, OAD not
31 Gliquidone 30mg
necessary

In this study, there were 3 cases of unnecessary drug therapy DRPs, accounting for 8.44% of the total patient
sample. These cases were found in patients with case codes 12, 20, and 31. This result is consistent with a
study conducted at Toto Kabila Regional Hospital, where unnecessary drug therapy ranked fourth, accounting
for 4.57% of total DRPs (57). The use of insulin and ADO should follow proper principles and only be
administered when blood glucose levels are uncontrolled. Inappropriate use of insulin and ADO contrary to the
recommended treatment algorithm can result in hypoglycemic side effects (1).

Need for Additional Drug Therapy

The next DRP category is the need for additional drug therapy, which is defined as situations where type 2 DM
patients with CKD stage |-lll require an additional drug therapy to prevent worsening of their condition. This type
of DRP is caused by the need to initiate therapy to manage the patient's medical condition (17, 71). The details
are shownin Table 11.

Table 11. Details of additional drug therapy DRP incidents

Antidiabetic Therapy L
Case Code DRPs Cause . DRPs Description
Given
No antidiabetic givenon  Antidiabetic therapy
5 first day initiation needed
5 Lantus 10U onday 3,no RBG =300 mg/dL requires
Indication present without antidiabetic on day 4 antidiabetic therapy
14 therapy No antidiabetic givenon  Antidiabetic therapy
day2and 3 initiation needed
31 No antidiabetic therapy Antidiabetic therapy
ondays 1-3 initiation needed
33 Lantus 12U Prandial insulin required

The study identified 5 cases of DRPs related to the need for additional drug therapy, accounting for 13.88% of
the total patient sample. These DRPs were found in patients with case codes 5, 6, 14, 31, and 33. This finding is
consistent with a study conducted at Dr. Sitanala General Hospital Tangerang, which reported 13.16% of total
DRPs inthis category (72). The administration of antidiabetic therapy is aimed at controlling blood glucose levels

17 | Jurnal Sains dan Teknologi Farmasi Indonesia
Farqi, 2025



Vol.14 No.1 (2025), 9-25
P-ISSN: 2303-2138 | E-ISSN: 2830-201X

:
JSTFI

and preventing the worsening of comorbid conditions. According to the PERKENI 2021 guidelines, insulin
therapy can be initiated if RBG >300 mg/dL or HbA1c >9%, with basal insulin therapy initiated with or without
ADO (1, 73).

Ineffective Drug Therapy

Ineffective drug therapy as a DRP is defined as when type 2 DM patients with CKD stage I-lll receive antidiabetic
therapy that is not effective in achieving the desired therapeutic outcome. The details of this DRP category are
shown in Table 12.

Table 12. Details of ineffective drug therapy DRP incidents
Antidiabetic Therapy

Case Code DRPs Cause Given DRPs Description
Lantus 20U and Apidra Despite dual insulin
19 More effective drug therapy 12U therapy, RBG continued to
was available increase
Metformin 500mg dan RBG >300 mg/dL, insulin
32 Fonylin MR 60mg should have been given

Two cases were identified of ineffective drug therapy DRPs, accounting for 5.55% of the total patient sample,
found in patients with case codes 19 and 32. This finding is consistent with a study at Hospital X in Samarinda,
which also reported 2 cases of ineffective drug therapy DRPs, representing 4.12% of total DRPs (Helmidanora
etal.,, 2018). According to the PERKENI 2021 guidelines, insulin therapy can be optimized by adding ADOs up to
the maximum dose, and newly diagnosed type 2 DM patients with RBG = 300 mg/dL or HbA1c = 9% should be
treated with a combination of three agents, namely two ADOs and insulin (1, 73).

Insufficient Dosage

This study found 10 cases of DRPs related to drug dosages being too low, which accounts for 27.77% of the
total patient sample. These cases were identified in patients with case codes 1, 11, 12, 14, 15,17, 18, 21, 27,
and 30. The findings are consistent with a 2024 study conducted at a hospital in Jakarta, where this DRP
category ranked third with a percentage of 17.00% (16). In this study, the administered doses were lower than
those recommended based on the patient's body weight. Administering antidiabetic therapy at doses below
those recommended in the treatment guidelines will not achieve the desired therapeutic outcomes and may
result in uncontrolled blood glucose levels (16, 71). Details of DRPs related to drug dosage being too low are
shown in Table 13.

Table 13. Details of DRPs: Insufficient Dosage

Type of Medication Patient Body Guideline-Based Dosage in Remarks
mar
and Dosage Code  weight (kg) Dosage Medical Record
Basal Insulin (Levemir, 12 50 kg 10U 7U Underdose
Lantus, Ezelin) 14 78 kg 15-16U 8u Underdose
Initial dose:10U/0,2U x 17 65 kg 13U 8U Underdose
Kg/BB. 21 75 kg 15U 12U Underdose
Frequency: once daily 27 110 kg 22U 18U Underdose
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Type of Medication Patient Body Guideline-Based Dosage in Remarks
and Dosage Code  weight (kg) Dosage Medical Record
(PERKENI, 2021)

Insulin Prandial . Dose frequency
. 1 71 kg 7-8U 8U once daily .

(Novorapide dan too infrequent
Apidra) (| 65 kg 6-7U 5U Underdose
Initial dose: 4U /0.1 x 15 80 kg 8uU 5U Underdose
body weight / 10% of 18 66 kg 6-7U 5U Underdose
basal dose
Frequency: 3x daily 30 84 kg 8-9uU 6U Underdose

(PERKENI, 2021)

Excessive Dose

This study identified 19 cases of excessive dose DRPs, which account for 52.78% of the total patient sample.
These DRPs were found in patients with case codes 1, 2, 3, 5, 8,11, 13, 14, 15, 16, 17, 18, 19, 20, 22, 29, 33,
34, and 35. These results are consistent with a study conducted at Dr. Sardjito Hospital Yogyakarta in 2016,
where the excessive dose DRP category ranked first with a percentage of 35.46% among all DRP categories
(74). This category is defined as a condition where patients with type 2 DM and CKD stages I-lll receive
medications that are appropriate based on treatment guidelines but at doses exceeding recommended levels,
which can lead to toxicity or undesirable effects (16, 71). In this study, patients who received antidiabetic
therapy exceeding usual and maximum recommended doses were at risk of hypoglycemia and worsening of
CKD stages (1, 24, 73). Details of DRPs due to excessive dosing are shown in Table 14.

Table 14. Details of DRPs due to excessive dose

Type of Medication Patient Body Guideline-Based Dosage in Remarks
and Dosage Code weight (kg) Dosage Medical Record
OAD Maximum dose of 50mg twice Exceeds
Maximum dose of 5 68 ke \ggdagyztm daily Maximum Dose
Vildagliptin 50mg/day me/day
Maximum dose of Maximum dose of 50ms twice Exceeds
Sitagliptin 50mg/day 17 65 kg Sitagliptin g' .
50me/d daily Maximum Dose
(KDIGO, 2022) mg/day
1 71k 14U 22U High D
Basal Insulin (Levemir, g 'gh Lose
Lantus, Ezelin) 2 50 kg 10U 16U High Dose
3 68 kg 13-14U 20U High Dose
Initial dose: 10U/ 0.2U 5 68 kg 13-14U 18U High Dose
xbody weight (kg) 8 51kg 10-11U 14U High Dose
11 65 kg 13U 18U High Dose
Frekuensi once daily -
16 50 kg 10U 12U High Dose
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Type of Medication Patient Body Guideline-Based Dosage in Remarks
and Dosage Code weight (kg) Dosage Medical Record
(PERKENI, 2021) 19 56 kg 11-12U 20U High Dose
20 60 kg 12U 15U High Dose
29 71 kg 14-15U 21U High Dose
1 71 kg 7U 8u High Dose
3 68 kg 6-7U 8u High Dose
Insulin Prandial 8 51kg 5-6U 10U High Dose
(Novorapide dan
Apidra) 13 66 kg 6-7U 12U-8U-12U High Dose
14 78 kg 7-8U 10U High Dose
Initial dose: 4U/ 0.1 x 15 80 kg 8u 10U High Dose
i 0,
body weight (kg) /10% — ¢ 66 kg 6-7U 10U High Dose
of basal dose

19 56 kg 5-6U 12U High Dose

22 k High D
Frequency: 3x daily S0kg SU 6u 'gh Lose
(PERKENI, 2021) 29 71 kg 7-8U 12U High Dose
33 61 kg 6-7U 8u High Dose
34 60 kg 6uU 7U High Dose

Adverse Drug Reactions

The overview of DRPs related to adverse drug reactions is presented in Table 15. There were 2 cases (5.56%) of
adverse drug reaction-related DRPs identified in cases 1 and 4. These findings are consistent with a study
conducted in a Malaysian hospital in 2013, where the adverse drug reaction DRP category ranked fifth with a
percentage of 8.0% of total DRP cases (70). Interactions between levofloxacin and other antidiabetics affect
glucose homeostasis in pancreatic beta cells, which regulate insulin secretion. This interaction can lead to

either hyperglycemia or hypoglycemia, ultimately posing a risk to kidney function (75, 76). Management of this

interaction includes strict blood glucose monitoring, especially in elderly patients and those with renal disease,
and discontinuing quinolone therapy if hypoglycemia occurs (70).

Table 15. Details of DRPs due to andverse drug reactions

Case DRPs cause Medication Given DRP Description
code
Maijor interaction between
1 Drug-drug interaction Levofloxacin _ tab  500me, e Levofloxacin and Lantus
lantus 22U, and novorapid 8U
e Levofloxacinand Novorapid
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Case DRPs cause Medication Given DRP Description
code
4 levofloxacin ~ 500mg  dan Major interaction between
glimepirid 3mg Glimepiride dan levofloxacin
CONCLUSION

The characteristics of hospitalized type 2 diabetes mellitus (T2DM) patients with chronic kidney disease (CKD)
stage I-lll at Hospital Xin Bandar Lampung showed that most were over 60 years old (27 patients, 75.00%), with
a higher incidence in males (19 patients, 52.78%). Most patients were not obese, with a Body Mass Index (BMI)
below 25 kg/m? (20 patients, 55.56%), had been diagnosed with DM for less than 5 years (28 patients, 77.78%),
and had at least one comorbidity (27 patients, 75.00%). The most frequently used therapy was a combination
of oral antidiabetic drugs (ADO) and insulin (14 patients, 41.68%). Drug-Related Problems (DRPs) identified in
the study based on the CIPOLLE 2021 classification included unnecessary drug therapy (7.31%), need for
additional drug therapy (12.19%), ineffective drug (4.87%), insufficient dosage (24.39%), excessive dosage
(46.37%), and adverse drug reactions (4.87%).
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