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Introduction: Renal dysfunction may lead to accumulation of
drugs and their metabolites. It may lead to toxicity of drugs.
Therefore many drugs need adjustment of doses in renal fail-
ure. Appropriate dose adjustment can optimize therapeutic ef-
ficacy and minimize toxicity of drug.

Material and methods: The study is retrospective and cross
sectional. Records of all patients with renal dysfunction in
any department where nephrology unit was consulted were
screened. Inclusion criteria were eGFR of < 60ml/minute,
age>16 years and administration of at least 1 antibiotic. Pre-
scribed dosage of the drug was compared with dosage rec-
ommended by guidelines to assess appropriateness of dose in
renal dysfunction. GFR was calculated by Cockcroft Gault
equation.

Results: Study group comprised of 242 patients. Gender ra-
tio was 1.23:1(male: female). Mean age of patients was 43.8+
11.3 years. Patients received 615 antibiotics. There was need
of antibiotic dose adjustment in 562(91.39%) antibiotic dos-
ages. Physicians did not do any dose adjustment for Amox-
icillin clavulanate, Ceftazidime and Vancomycin. There was
no adjustment of doses in 63.22% patients and partial dose ad-
justment was done in 23.96% cases. Only 31 patients (12.8%)
got appropriate doses as per GFR. Appropriate doses were
given in 31.49 % doses.

Conclusion: This study showed that there was no adjustment
done in drug doses in 63% patients with renal insufficiency
and 23.9% got adjustment for some drugs. 24 patients (9.9%)
developed adverse drug reaction attributable to excessive dos-
es. There is need to create awareness among physicians for
drug dose adjustment in renal dysfunction.
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INTRODUCTION

Kidneys have major role in excretion and metabolism of
many drugs. There is rise in patients with renal insufficien-
cy with aging population. Some kind of renal dysfunction
is observed in 10% patients.! Impairment of renal function
can lead to impaired excretion of drug and its metabolites.?
It may lead to accumulation of drug and its metabolites.
Chronic renal failure is also responsible for impaired ac-
tivity of drug transporters and drug metabolizing enzyme.?
Therefore many drugs need dosage adjustment in renal fail-
ure according to severity of renal dysfunction. Drug related
problems are commonly due to medication dosing errors in
renal failure.* Appropriate dosage adjustment for drugs in
renal failure can optimize efficacy and help in reducing tox-
icity and cost.’ Inappropriate dosing in patients with kidney
dysfunction can lead to either toxicity or ineffective therapy.
Renal elimination of drug correlates better with the glomer-
ular filtration rate (GFR) than serum creatinine level. It is

better to use eGFR (estimated GFR) or eCrCl (estimated cre-
atinine clearance) for drug dose adjustment in patients with
renal dysfunction.? There are two major approaches for dose
adjustment in renal failure i.e. either to lengthen the inter-
val between doses or to reduce the dose. Occasionally both
interval and dose adjustments are needed to adjust dose in
renal insufficiency.’

Objectives of the study were to determine the percentage of
antibiotics needed dosage adjustment in patients with renal
failure and to determine percentage of antibiotics with in-
appropriate doses whether high or sub therapeutic. We also
looked for adverse effects due to inappropriately high doses
of drugs.

MATERIAL AND METHODS

The study was retrospective descriptive study. The study was
done in at our institute a tertiary care center and teaching
hospital in uttarakhand. Hospital has all medical and surgical
departments with indoor beds more than 800. The study peri-
od was January 2013 to May 2015. Study sample comprised
of 242 patients, which was based on inclusion exclusion cri-
teria.
Records of all patients with renal dysfunction in any depart-
ment where nephrology unit was consulted were screened.
Serum creatinine of 1.4 mg% was kept as cut off. Inclusion
criteria were as follows.
1. Patients with eGFR < 60 ml/minute were included.
2. Patients with age of more than 16 years and of either sex
were included
3. Patients who received at least one antibiotic
Patients with eGFR > 60 ml/minute and who were not on any
antibiotic were excluded from the study. Data were collected
by investigators on the extraction of data from patient files.
Patient chart review was used to collect individual patient
data including age, sex, serum creatinine, blood urea nitro-
gen, and co-morbid condition, reason for admission, med-
ications prescribed during hospitalization and medications
that need dose adjustment. Actual weight was recorded and
for those who were critical and immovable patients, either
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the patient, if conscious, or the care giver was asked to pro-
vide the most recent weight of the patient. Any adverse event
which could be attributed to drug was also noted. There were
242 patients who fulfilled inclusion criteria.

Cockeroft Gault equation® was used to calculate glomerular
filtration rate from serum creatinine (SCr) as shown below
for men and women respectively:

Men: CrCl (ml/min)=[(140-age)xweight (kg)]SCr (mg/
d)x72

Women: CrCl (ml/min)=[(140-age)xweight (kg)]x0.85(SCr
(mg/dl)x72)

Prescribed dosage of the drug was compared with dosage
recommended by guidelines to assess appropriateness of
dose in renal dysfunction.’

STATISTICAL ANALYSIS

SPSS version 16.0 was used to analyze data. Description of
data was done with help of descriptive statistics like mean,
standard deviation and percentage

RESULTS

In the study group of 242 patients, there were 135 males and
107 females in the group. Mean age of patients was 43.8+
11.3 years (17-82 years). Demographic data for the patients
is shown in table 1. Patients received 615 antibiotics with a
mean of 2.54 per patient. Maximum number of patients were
in GFR 15-29 ml/ minute group. Chronic kidney disease
(CKD) was cause of renal insufficiency in in 77% patients
(n=202) and Acute kidney injury (AKI) was responsible in
33% (n=40) patients. Figure 1 shows different causes of
CKD in this cohort. Most commonly used antibiotics were
Piperacillin tazobactam, Meropenem, Amoxicillin clavula-
nate, Ceftriaxone, Imipenem, Teicoplanin, Levofloxacin and
Ciprofloxacin. Other antibiotics were Linzolid, Vancomycin,
Ceftazidime, Cefuroxime, Cefoperazone, Polymixin and
Colistin. Table 2 shows the frequency of different antibiotic
usage and dose adjustment done.

There was need of antibiotic dose adjustment in 562(91.39%)
antibiotic dosages and 8.59% doses did not need any adjust-
ment. Piperacillin tazobactam (120 doses) was most com-
monly used but adjustment of dose was done in 58.5% doses
only. Meropenem and Imipenem dose adjustment was done
in 49% and 21% doses. Levofloxacin and Ciprofloxacin
doses were not adjusted in 87.5% and 83.3% cases. Cefop-
erazone was used in appropriate dose in all cases. Linzolid
and Clindamycin doses were not appropriate in 41.6% and
31.25% cases as doses were reduced but no adjustment is
needed in renal failure. There was no adjustment of doses in
153(63.22%) patients and partial dose adjustment was done
in 58 (23.96%) cases. Only 31 patients (12.8%) got appro-
priate doses as per GFR. Appropriate doses were given in
31.49 % doses only while remaining 68.51% doses were in-
appropriate.

Most of the patients (88.63%) with GFR 30-60 ml/minute
got inappropriate doses and 67% patients with GFR 29-15
ml/minute got inappropriate doses. 70% of patients with
GFR<15 ml/minute got inappropriate doses and 71.4% pa-
tients on dialysis received inappropriate doses

Adverse drug reactions due to inappropriate doses were seen

Serial | Parameter value

No

1 Age (years) 43.8+11.3

2 Males 135

3 Females 107

4 Mean S.creatinine (mg %) 2.6+1.1

5 Mean Urea (mg %) 86+11.7

6 Mean eGFR(mi/min) 28.7+8.9

7 Hemoglobin (gm %) 9.2£1.9

8 Total Leukocyte count ( permm3) 12900+587
Table-1: Showing demographic data

Causes of CKD

Chronic interstitial
nephritis
10%

Chronic
glomerulonephritis
13%

Figure-1: Showing causes of CKD
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Figure-2: Showing drugs and dose adjustment
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in 24 patients. Seizures were noted in 5 patients on imipenem
and 2 patients on Ceftazidime. Encephalopathy could be at-
tributed to ceftazidime, Piperacillin tazobactam and Amox-
icillin clavulanate in 10 patients. Ototoxicity was seen in 4
patients on vancomycin. Hemorrhagic complications were
observed in 2 patients on ceftazidime.

DISCUSSION

Our study looked into the drug dose adjustment in hospi-
talized patients with renal insufficiency for various reasons.
There was no adjustment of doses in 153(63.22%) patients
and partial dose adjustment was done in 58 (23.96%) cases.
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In our study 153 patients received no dose adjustment while
it is reported 39.3% by Fahimi et al and 31% by Henok et
al.!*!" Fifty eight (23.96%) patients received adjustment for
at least one drug but Henok et al reported in 41% patients."
All drugs were adjusted according to GFR in 12.8% patients
in our study. Henok et al reported adjustment in all drugs
in 28 % patients and another study reported adjustment for
all drugs in 23.4 % cases.'"'> Study by Prajapati et al from
India also showed that adjustment was done in 18.89% pre-
scriptions only but prescriptions were adjusted in 31.49 %
prescriptions in our study.’* Similar rates of drug dose ad-
justment are described by Decloedst et al. (32 %) and Sweileh
et al. (26.42 %).'"*!* Prescriptions were adjusted in 43% in
another study.!® There was no adjustment was done for cef-
tazidime, vancomycin and Amoxicillin clavulanate. Fahimi
et al also reported that Vancomyin doses were least frequent-
ly adjusted.'® There has been description of least adjustment
of Amoxicillin, levofloxacin and ciprofloxacin.!> Authors
also described that antimicrobials needed drug adjustment
most commonly. Though it had not been reported by other
studies we found use of sub therapeutic doses of Linzolid
and Clindamycin in 41.6 and 31.25% doses used in patients
with renal failure. It may lead to poor control of infection.
We found that dosing errors were high in early stages of re-
nal failure. Doses were inappropriate in 88.63% in patients
with GFR 30-60 ml/minute while it was 70% in advance
stages of renal failure. Prajapati et al also observed same
finding in their study.'* There are higher chances of adverse
reactions due to use of higher doses of antibiotics. We found
association of seizures and encephalopathy with Imipenem,
Ceftazidime, Piperacillin tazobactam and Amoxicillin clavu-
lanate in our patients with inappropriately high doses. There
are several reports of neurotoxicity with use of imipenem,
cephalosporins and other beta lactam antibiotics in renal in-
sufficiency.!*!® We found bleeding complications in two pa-
tients on ceftazidime. Third generation cephalosporins and
beta lactum antibiotics can interact with function of platelet
membranes through interference with ADP receptors and can
lead to hemorrhagic complications in uremia.'

CONCLUSION

Current study showed that there was no adjustment done
in drug doses in 63% patients with renal insufficiency and
23.9% got adjustment for some drugs. Linzolid and Clin-
damycin doses were sub therapeutic in 41.6% and 31.25%
cases. 24 patients (9.9%) developed adverse drug reaction at-
tributable to excessive dose given according to GFR. Errors
in drug dosage could lead to toxic effects or sub therapeutic
doses. It would result increased financial burden due to high
dose of antibiotic and increased duration of hospitalization.
There is need to educate physicians about need of adjustment
of drug dosages in patients with renal dysfunction.

REFRENCES

1. Pillans PI, Landsberg PG, Fleming AM, Fanning M,
Sturtevant JM. Evaluation of dosage adjustment in pa-
tients with renal impairment. Int Med J. 2003;33:10-3.

2. Swan SK, Bennett WM. Drug dosing guidelines in pa-
tients with renal failure. West J Med. 1992;156:633-8.

3. Verbeeck RK, Musuamba FT. Pharmacokinetics and

11.

12.

13.

14.

15.

17.

18.

19.

dosage adjustment in patients with renal dysfunction.
Eur J Clin Pharmacol. 2009;65:757-73.

Yap C, Dunham D, Thompson J, Baker D. Medica-
tion dosing errors for patients with renal insufficien-
cy in ambulatory care. Jt Comm J Qual Patient Saf.
2005;31:514-21.

Falconnier AD, Haefeli WE, Schoenenberger RA, Surb-
er C, Martin-Facklam M. Drug dosage in patients with
renal failure optimized by immediate concurrent feed-
back. J. Gen. Intern. Med. 2001;16:369-75.

Munar MY, Singh H. Drug dosing adjustments in pa-
tients with chronic kidney disease. Am Fam Physician.
2007;75:1487-96.

Robert LT. Drug dosing in renal insufficiency. J Clin
Pharmacol. 1994;34:99-110.

Cockcroft DW, Gault MH: Prediction of creatinine
clearance from serum creatinine. Nephron. 1976;16:
31-41.

Aronoff GR, Berns JS, Brier ME, Golper TA, Morrison
G, Singer I, Swan SK, Bennett WM. Drug prescribing in
renal failure: dosing guidelines for adults. [2009 July 1
Fahimi F, Emami S, Farokhi FR. The rate of antibiotic
dosage adjustment in renal dysfunction. Iran J Pharm
Res. 2012;11:157-61.

Getachew, Tadesse Y, Shibeshi W. Drug dosage adjust-
ment in hospitalized patients with renal impairment Ti-
kur Anbessa specialized hospital Addis Ababa Ethiopia.
BMC Nephrol. 2015;16:158.

Pillans PI, Landsberg PG, Fleming AM, Fanning
M, Sturtevant JM. Evaluation of dosage adjustment
in patients with renal impairment. Intern. Med. J.
2003;33:10-3.

Prajapati A, Ganguly B. Appropriateness of drug dose
and frequency in patients with renal dysfunction in a
tertiary care center: A cross sectional study. J Pharm Bi-
oallied Sci. 2013;5:136-40.

Decloedt E, Leisegang R, Blockman M, Cohen K.
Dosage adjustment in medical patients with renal im-
pairment at Groote Schuur Hospital. S Afr Med J.
2010;100:304-6.

Sweileh WM, Janem SA, Sawalha AF, Abu-Taha AS,
Zyoud SH, Sabri IA, et al. Medication dosing errors in
hospitalized patients with renal impairment: a study in
Palestine. Pharmacoepidemiol Drug Saf. 2007;16:908—
12.

Abanades S, Nolla J, Rodriguez-Campello A, Pe-
dro C, Valls A, Farre M. Reversible coma second-
ary to cefepime neurotoxicity. Ann Pharmacother.
2004;38:606-8.

Campise M. Neurological complications during imipe-
nem/cilastatin therapy in uremic patients. Nephrol Dial
Transplant. 1998;13:1895-6.

Schliamser SE, Cars O, Norrby SR. Neurotoxicity of
beta-lactam antibiotics: predisposing factors and patho-
genesis. J Antimicrob Chemother. 1991;27:405-25.
Fass RJ, Copelan EA, Brandt JT, et al. Platelet-mediated
bleeding caused by broad-spectrum penicillins. J Infect
Dis 1987;155:1242-48.

Source of Support: Nil; Conflict of Interest: None
Submitted: 26-03-2016; Published online: 22-04-2016

I International Journal of Contemporary Medical Research

ISSN (Online): 2393-915X; (Print): 2454-7379 | ICV: 50.43 |

Volume 3 | Issue 5 | May 2016




