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Abstract— The aim of this study was to determine the number of medicines specified being meetly acclimated grounded on the
cases renal function according to the guidelines. Most important drug related problem in case with CKD is drug crimes.
Numerous drugs and their metabolites are excreted through renal route. Therefore, acceptable renal function is important to
avoid toxin. The materials and methods of this is a prospective observational study on medicine cure adaption study which was
grounded on the collection of data on the diurnal visit to department of medicine, HICU and nephrology department in tertiary
care unit. The study involves the analysis of specifics and cure adaption needed for CKD cases and compared with standard
guidelines (K/DOQI) The cases who meet the criteria were involved in this study. The result of this study is total of 1063 specified
medicines for 74 cases, 76(7%) medicines need a dosing adaption in renal failure and 989 (93%) medicines do not need. From
76 medicines that need a dosing adaption, the cure of 31(40%) medicines were acclimated and 45 (60%) medicines were not.
Medicines that need an adjustment are meropenem, amoxicillin clavulanate, piperacillin tazobactam, cefoperazone sulbactam,
amikacin, ranitidine and rosuvastatin. The finding of this study showed that the errors in dose of medications in CKD patients
were high. Many drugs needed to be adjusted depending on the patient’s kidney functions. A team work of physicians with a
pharmacist or a clinical pharmacologist is necessary for the detection and prevention of dose related medication errors which
will improve the therapeutic outcomes and reduced the toxicity and side effects in patients with CKD.
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I.INTRODUCTION
Kidney is the major organ for maintaining homeostasis of fluid and electrolytes and plays an important role in the disposition of
many medications. @ Chronic kidney disease (CKD) is one of the most common health issues which showed about 8% to 16% of
prevalence. Worldwide, hypertension and diabetes are the most prevalent cause of the kidney disease. CKD is simply defined as
kidney damage or Glomerular filtration rate (GFR) < 60 mL/min/1.73 m2 for >3 months which means abnormalities in pathological
condition or markers of deterioration, involving blood abnormalities or urine tests or imaging studies. The best way to measure
kidney function is by measuring the GFR rate. @ Patients with kidney failure show pharmacokinetic parameters (e.g. drug
absorption, distribution, protein binding, biotransformation, renal excretion) that are different from those of patients with normal
renal function. Many medications and their metabolites are eliminated via the kidneys; thus, adequate renal function is important to
avoid toxicity. ® Drugs excreted by kidney require dose reduction in patients with CKD. This adjustment depends on the severity
of the disease and what proportion of medication is eliminated by kidney. The requirement of dose adjustment in patients with CKD
should be considered at the point of prescribing. GFR is the key for the measurement of kidney function in a general way for the
drug that are excreted by the kidney. Decrease in GFR is associated with decrease in the clearance of drugs and so, dose must be
adjusted, so the estimate GFR is used to classify and maintain the severity of chronic kidney disease.
Formula used in estimating the GFR are;
Cockcroft-gault creatinine clearance (ml/min): (140-age) x weight <+ serum creatinine x 72 (x 0.85 if female)
De-indexed eGFR (ml/min): eGFR (ml/min/1.73m?) x patient’s body surface area + 1.73
Body surface area (m?): 0.007184 x weight 0.425 x height 0.725
Ideal body weight (kg): (height-152.4) x 0.9 + 45.5 (+ 4.5 if male)
Adjusted ideal body weight (kg): IBW =+ 0.4 x (weight — IBW)

Some dosing recommendations are based on eCrCl. So, it is important to understand how eGFR relates to eCrCIl. The eGFR and
estimated CrCl formula where applicable in patients older than 18-20 years and advanced aged. In obese patients the eGFR can
under or overestimate kidney function. So, it may need to adjusted by ideal body weight specially for drugs with narrow therapeutic
index or requiring minimum concentration for therapeutic effect. For short course of drug with wide therapeutic index, there is no
need of dose adjustment. ¥

It is important to select the proper drug and individualize doses to avoid the adverse event in CKD patients. Previous studies have
reported that almost 20-67% of prescription for patients with decline renal functions contain errors. ©

I1.METHODS AND MATERIALS
Study design:
This study design is prospective observational study.
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Study population:
This study population include patients who are previously or newly diagnosed with CKD based on the inclusive criteria.
Sample size:
A total of 74 patients from medicine, HICU and Nephrology Department of Bangalore Baptist Hospital.
Inclusion Criteria:

» All CKD patients admitted to hospital

» Patients above 18 years

» Inpatients only

» CKD patients on MHD and not on MHD
Exclusion Criteria:

» Pregnancy and Lactating women

» Patients who admitted with acute kidney injury.

» Patients underwent renal transplantation.
This is a prospective observational study of drug dosage Adjustment study in CKD patients based on the collection of data on daily
visit to the department of nephrology, medicine and HICU in tertiary care hospital. The patient who met the criteria were involved
in the study. Medication information (drug name, dose, frequency, route of administration) and patient demographic details (name,
age, gender, weight) along with patients’ past history, medical history, diagnosis, and laboratory parameter were collected. This
study also involved the comparison of medication prescribed for CKD patients with standard guidelines(K/DOQI). Standard
reference like Lexicomp, Micromedex, Medscape, Stanford health care antimicrobial dosing reference guide and standard book like
pharmacotherapy by JOSEPH DIPIRO were referred.

I1l. RESULTS

In this study a total of 74 CKD patients were analyzed during the study period.
Demographics:
A total of 74 cases of CKD were analyzed in this study of both inpatients and outpatients. Out of 74 patients, 56(76%) were male
and 18(24%) were female. In this study, there was a male predominance over the female patients.

= MALE = FEMALE

| Fig 1: Gender distribution of CKD patients |

The age of the patients varies from 20-100 years and majority of the patients were falling under the age of 60-80 years were as the
least number of patients were falling under the age of 80-100 years. The mean age calculated was 58.8.
The following figure describe the age distribution of study population.
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| Fig 2: Age distribution of CKD patients
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Comorbidities:
The study population is also having comorbidities along with CKD in which HTN was the highest among CKD with 78% followed
by DM (64%), CVD (38), Anemia (22%), Respiratory Disorder (15%), Thyroid disorder (11), and UTI (5%).

PERCENTAGE DISTRIBUTION |
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COMORBIDITY ASSOCIATED WITH CKD

| Fig 3: Comorbidities along with CKD |

CKD stage distribution:
The CKD stages of the patients according to the creatinine clearance at the time of data collections are as follows:

STAGE 5
8|
8 |sTAGE 4
(&)
S
> [sTAGE 3
=
S
=
iSTAGE 2
STAGE 1 ‘ ‘ ‘
0 5 10 15 20 25 30 35 40 45
|NO.OF PATIENTS(n) |

Fig 4: STAGES OF CKD PATIENTS

ADHERENCE TO (K/DOQI) GUIDELINES:
After analysis all cases it was concluded that 37(50%) of the cases were adhered to guideline whereas 37(50%) of the cases were
not adhered to guideline.

| Table 1: Adherence and non-adherence |

Details Number (n) Total
Adherence 37 37
Non adherence Dose adjustment 31 37
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Contraindication 6

DOSE ADJUSTMENT:

Total of 1063 specified medicines for 74 cases, 76(7%) medicines need a dosing adaption in renal failure and 989 (93%) medicines
do not need. From 76 medicines that need a dosing adaption, the cure of 31(40%) medicines were acclimated and 45 (60%)
medicines were not. Medicines that need an adjustment are meropenem, amoxicillin clavulanate, piperacillin tazobactam,
cefoperazone sulbactam, amikacin, ranitidine and rosuvastatin.

However, dose adjustment of some medications was required based on their creatinine clearance. The adjusted medications
were as follows:

Table 2: list of doses adjusted medications

Drugs No. of cases/patients Prescribed CrCl Adjusted
dose Range dose to
CrCl
Total Dose adjustment
prescribed | Required
Meropenem 9 5 1gm BD 10-25 500mg BD
ml/min
Amoxicillin+ 6 2 1.25gm BD 10-30 625mg
Clavulanate ml/min BD
Bisoprolol 19 7 5mg BD 10-50 2.5mg BD
ml/min
Piperacillin+ 21 7 4.5gm g6h <20 2.25gm
Tazobactam ml/min Q6h
Cefoperazone+ 11 6 3gm g12h 5-15 1.5gm
sulbactam ml/min Q12h
Ranitidine 1 1 150mg BD <50 50mg BD
ml/min
Rosuvastatin 6 1 20mg OD <30 ml/min 10mg OD
Amikacin 3 2 15mg/kg <20 ml/min 750mg g48h

IV. DISCUSSION
CKD patients are the high-risk population for medication related problems, in that medication dosing errors are the more prevalent
in CKD patients. ® Many drugs are extensively excreted by the kidney, and therefore, they will accumulate in patients with poor
renal function and cause profound adverse effects. For these drugs, dosage adjustment according to renal function is indicated to
avoid overdosage and iatrogenic risk of renal impairment or its aggravation.

Sociodemographic details: A total of 1063 drugs in 74 patients were investigated in the current study with an average of 14 drugs
in per patient. The mean age of these patients calculated was 58.8 with 76% male and 24% female. All patients have comorbidities
with the highest percent having multiple diseases including hypertension, diabetic mellitus, CVD, and other diseases. The highest
number of patients was in stage 5.

Pakhrin S et al conducted a study in which the mean age of the CKD patients was58.90. the highest number of patients was in stage
of V (66.3%), CKD is higher in this study which may be due to the absence of symptoms in stage I and 11. @ Hammad M et al study
founded that out of 500 patients the mean age of 63.5, more than half of them were female, 325 and 175 were males. () The study
conducted by Hassan Z et al, a total of 1537 CKD patients where 231 patients were males and 47 were females with mean age of
46.14. ©®

Drug dosage adjustment: In this study from total of 1063 prescribed medicines, 76(7%) medications need a dose adjustment and
989 (93%) drugs do not require dosage regimen changes in CKD patients. From 76 drugs need dose adjustment 31 (40%)
medications were adjustment and 45 (60%) were not adjusted. The medications required a readjustment in this study are
meropenem, amoxicillin clavulanate, piperacillin and tazobactam, cefoperazone and sulbactam, amikacin, ranitidine, and
rosuvastatin.

A study conducted in Saudi Arabia found that out of 502 medications, 196 required dose adjustment were 92 adjusted and 104 were
not adjusted. The current study showed also that most of the drugs required dose adjustment were antibiotics. (" Another study
conducted by Pakhrin S et al out of 81 prescribed drugs 27 required for dose adjustment. Among them 11 were appropriately
adjusted drugs and the remaining 16 drugs were inappropriately adjusted.
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Hassan Z et al performed a study with 1549 drugs prescribed. Of total 480 medications orders needed dose adjustment. Where of
40 .42% were adjusted and 59.58% were not adjusted. Emami S et al evaluated 830 orders written for 142 patients in which 193
orders required dose adjustment according to patient’s renal function. ©
V.CONCULSION

The finding of this study showed that the errors in dose of medications in CKD patients were high. Many drugs needed to be
adjusted depending on the patient’s kidney functions. A team work of physicians with a pharmacist or a clinical pharmacologist is
necessary for the detection and prevention of dose related medication errors which will improve the therapeutic outcomes and
reduced the toxicity and side effects in patients with CKD.
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