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ABSTRACT:
Introduction: Lot of drugs cause renal dysfunctions. As renal patients are prescribed medications with outmost care and attention, and with dose modifications according to GFR, adverse drug reactions in renal patients are expected to be very low. 
Aim: To find out the incidence of adverse drug reaction (ADR), to ascertain the association of the offending drugs with the type of ADR, and to assess the severity of ADR, in indoor and outdoor renal patients.
Methods:  This is prospective observational case control study, which was conducted in 850 patients, who had either attended the Nephrology deptt. OPD or were admitted in the Nephrology ward of Guwahati Medical College hospital with various renal disease, from January to June 2012. 
Results: Out of the 850 patient, 72 (8.4%) patients were found to have one or more ADR, comprising of total 89 episode of ADR. Out of these Male were 40 and female were 32 in number. Commonest age group was 18- 60 years of age. Commonest ADR was Moon face (18.6%), followed by Allergic reactions (10.4%). In the causality assessment scale: most of the ADR were highly probable for offending drugs (65%). Regarding severity, most of the patients had mild ADR (51.6%), latent in onset, and only 12.3 % were preventable.
Conclusion: Even after careful monitoring, ADR is not uncommon in renal patient and most of them are not preventable.
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INTRODUCTION: 
Kidney is very sensitive organ. Almost all the antibiotic and analgesics, and most of the drugs can cause renal dysfunction. Therefore renal patients are prescribed medications with outmost care and attention, and with dose modifications according to GFR. So, there is a general perception that adverse drug reactions in renal patients are very low.
AIM  OF THE STUDY: To find out the incidence of adverse drug reaction (ADR), to ascertain the association of the offending drugs with the type of ADR, to assess the severity of ADR and preventability, in indoor and outdoor renal patients.
METHODS:  This is prospective observational case control study, which was conducted in 850 patients, who had either attended the Nephrology deptt. OPD or were admitted in the Nephrology ward of Guwahati Medical College hospital with various renal disease, from January to June 2012. The Renal diseases were comprises of Nephrotic Syndrome, Various Glomerulo-nephritis, Acute kidney Injury, Chronic kidney disease with or without requiring dialysis, Renal stone diseases, and post Renal transplant recipients.  
Inclusion criteria: All patient who either attended or were admitted in the nephrology ward with above mentioned renal diseases. Ages of the patient were ranges from 2 years to maximum 74 years.
Exclusion criteria: Those who were not willing to give a written consent for this study.
Incidence of ADR was determined by Chart Review method.  
The association of the offending drugs with the type of ADR, - causality was ascertained by Naranjo’s algorithim, using a questionnaires, with score ranging from -1 to + 2. Total score then calculated for an offending drug and association is termed as:
0 : Doubtful; 1 – 4 :  possible; 5 – 8 : Probable;  > 9 : Highly probable
Severity of ADR and preventability were assessed by Hartwig severity scale.
Mild: a reaction that does not require treatment. Moderate: a reaction that requires treatment or hospitalization. Severe: life threatening.
Onset of the ADR:  Acute: ADR occurring within 60 minutes after administration of the drug. Sub-Acute: ADR occurring within 60 minutes to 24 hours after administration of the drug. Latent: ADR occurring after 2 days of administration of the drug.
Preventibility of ADR was ascertained by seven point questionnaires of Schumton and Thomson preventability criteria. Answering “YES” to one or more questions will substantiate the preventability.
STATISTICAL ANALYSIS:
The descriptive data are represented by mean, standard deviation, and percentage. The differences between the groups were determined by the parametric t-test and non-parametric Fisher’s exact test or chi-square test. For data analysis Graph Pad InStat version 3.12 was used. Odd ratio and 95% confidence interval (CI) were calculated. P< 0.05 is considered to be significant.
OBSERVATION AND RESULTS:
Out of the 850 patients, 72 patients had ADR. Out these 40 /490 were male (8.16%) and   32 /360 were female (8.8%). In the t-test, it is found to be significant (p<0.042). Females were found to be more prone for ADR. 
According to age, the patients were analyzed in three groups:  Child (0 – 18 yrs),  Adult   (19 – 60 yrs) and Elderly (>60 yrs). 
In the child group: 9/96 had ADR (9.37%); Adult group 57/714 (7.9%) had ADR and Elderly group 6/40 had ADR (15%, p<0.001). In this study, elderly were more susceptible for ADR than the other group.
Types of ADR: A total of 37 different types of ADR were reported. Moon face (18%) was the commonest, followed by Allergic reaction (10.4%).
Table 1: Types of ADR   
	S No
	                                             ADR
	 Frequency

	1
	Moon Face
	16 (18.6%)

	2
	Allergic reaction
	9 (10.4)

	3
	Constipation 
	8 

	4
	Fluid & Electrolyte balance
	4 

	5
	Hirsutism
	4

	6
	Tachycardia
	3

	7
	Melaena
	3

	8
	Tremor
	3

	9
	Cataract
	3

	10
	Blurred vision
	3

	11
	Acne
	2

	12
	High Blood Pressure
	2

	13
	Glucoma 
	2

	14
	Ulcer
	2

	15
	Thrombocytopenia
	2

	16
	Tinitus
	2

	17
	Pruritus
	1

	18
	Arthralgia
	1

	19
	Dry Mouth
	1

	20
	Hyperglycaemia
	1

	21
	Ototoxicity
	1

	22
	Nausea
	1

	23
	Vomiting
	1

	24
	Pancytopenia
	1

	25
	Diarrohea
	1

	26
	Dry Cough
	1

	27
	Hypotension
	1

	28
	Pain abdomen
	1

	29
	Chest Pain
	1

	30
	Dyspnoea
	1

	31
	Palpitation
	1

	32
	Hepatotoxicity
	1

	33
	Gum Hyperplasia
	1

	34
	Myalgia
	1

	35
	Necrosis of finger tips
	1

	36
	Depression
	1

	37
	Memory Loss
	1



CAUSALITY ANALYSIS:
Naranjo’s scale, with score ranging from -1 to + 2 was used to analyze the causality. Total score then calculated for an offending drug and association is termed as: 0 : Doubtful; 1 – 4 :  possible; 5 – 8 : Probable; > 9 : Highly probable. 
Majority of ADR were found to be highly probable (47/72, 65%), followed by Probable (18/72, 25%), then Possible 7/72 cases.
SEVERITY ASSESSMENT:
Severity of ADR was assessed by Hartwig severity scale. Mild: a reaction that does not require treatment. Moderate: a reaction that requires treatment or hospitalization. Severe: life threatening ADR.  
Majority of ADR were found to be mild (44/72, 51.1 %), followed by Moderate (38/72, 44.1%) , then Severe (4/72, 4.65%). 
ONSET OF ADR: ADR were grouped according to the onset into following three groups:  Acute: ADR occurring within 60 minutes after administration of the drug. Sub-Acute: ADR occurring within 60 minutes to 24 hours after administration of the drug. Latent: ADR occurring after 2 days of administration of the drug.
In this study, it was found that most of the ADR occurred in the Latent group (58.1%, 53/89), followed by Sub-acute group (33.7%, 30/89), and finally the acute group with 6.7% (6/89).
PREVENTIBILITY OF ADR
Preventability of ADR was ascertained by seven point questionnaires of Schumton and the preventability criteria. Out of these 89 episode of ADR, only 11 (12.3 %) were preventable and remaining 87.6 % (78/89) were non-preventable. These large numbers were non-preventable because susceptibility of these ADR is still not defined and they require further study.
DRUG CAUSING ADVERSE REACTIONS
About 450 medicines were prescribed in these patients with ADR.  Prednisonle was the most common offending drugs in 23 (26.7%) cases, followed by analgesics.
Table 2: Most commonly ADR causing Drugs
	DRUGS
	No (%)
	ADR

	Prednisolone
	23 (26.7%)
	Moon Face, Hyperglycaemia, Cataract, Glucoma, Hirsutism, Melaena, Acne, Depression

	Nimesulide (taken over the counter, outside the hospital)
	12 (13.9%)
	Melaena, Gastritis, Thrombocytopania

	Diclofenac (taken over the counter, outside the hospital)
	11 (12.7%)
	Melaena, Gastritis, Allergic reaction

	 Furosemide
	10 (11.6%)
	Dry Mouth, Fluid & electrolyte imbalance

	Cyclosporin
	8 (9.3%)
	Tachycardia, gum hyperplasia, Hair Growth

	Atorvastatin 
	4 (4.65 %)
	Myelgia, hepatotoxicity, Memory loss



RELATIONSHIP OF MULTIPLE MEDICATIONS WITH ADR:
For analysis of the relationship, the patients were divided into 3 groups: Group1: that receiving 1 – 5 numbers of medications. Group2: those receiving 6 – 10 number of medications.  Group3: those receiving > 10 number of medications.
It was found that Group 3 patients had the highest number of ADR 48.6 % (35/72 cases; prevalence of ADR 9.45%, OR 1.06 (0.4-1.5), followed by Group 2, with 26.3 % (19/72 cases; prevalence of ADR 6.7 %, OR 0.73 (0.4-1.3), and finally Group 1 with 25% (18/72 cases; prevalence of ADR 9 %, OR 1.00 (reference). So it implies that patient receiving more than 5 medications are at higher risk of ADR.
DISCUSSION
An adverse drug reaction (ADR) is an undesirable effect of a medicinal drug.  ADRs may occur following a single dose or prolonged administration of a drug or result from the combination of two or more drugs. An adverse drug event (ADE) refers to any injury occurring at the time a drug is used, whether or not it is identified as a cause of the injury.  An ADR is a special type of ADE in which a causative relationship can be shown.
This was a prospective observational study, conducted in the Department of Nephrology, Guwahati medical College Hospital, to evaluate the incidence of ADR in OPD as well as Indoor patient. Total 850 patients were included in this study. Out of these, 72 (8.47 %) patients were found to have one or more ADR. Total numbers of ADR were 89. This is significantly lower than data reported from other countries, which ranges from 10% to 18% of cases. 
Out of these Male were 40 and female were 32 in number. In the t-test, it is found to be significant (p<0.042). Females were found to be more prone for ADR than male. Some other studies also have reported about higher ADR in female sex. This may be due hormonal influence or altered tissue sensitivity of female sex. Further studies are required with adequate number and strength in this regard.
Commonest age group of patient with ADR was 18- 60 years of age. Lot of other studies also has confirmed this. This is thought to be due to altered drug pharmacokinetics, less body area of distribution, less body fluid and with multiple co-morbidities.
Moon face was the commonest ADR (18.6%) in this study. As expected, Prednisonole is one of the most commonly used medications in Nephrology departments. Prednisonole (Steroid) has been the corner stone for most of the nephrological diseases and widely used for various Glomerulo-nephritis, Interstial Nephirtis and post renal transplant patients for a long duration. As Moon face is one of the commonest ADR of steroid, inspite of careful monitoring and stepwise reduction of steroid dose to bare minimum, moon face has turned out to be most common ADR, which is unpreventable. 
Second ADR in this study is found to be Allergic reactions (10.4%). The patients with Nephotic syndrome, or Glomerulonephritis, or renal failure or post renal transplant are in a hypo-immunity state, so they develop lot of infections. To prevent or treat these infections lot of antibiotics, antifungal or antiviral medications are often prescribed. These may be implicated for the high incidence of allergic reaction encountered in this study, 
Regarding severity, in this study, most of the patients had mild ADR (44/72, 51.1 %), which did not require hospitalization. These ADR responded quickly with either stoppage or modification of the offending drugs.
In this study, it was found that most of the ADR occurred in the Latent group (58.1%, 53/89), followed by Sub-acute group (33.7%, 30/89), and finally the acute group with 6.7% (6/89).
In this study, out of these 89 episode of ADR, only 11 (12.3 %) were preventable and remaining 87.6 % (78/89) were non-preventable. These large numbers were non-preventable because susceptibility of these ADR is still not defined and they require further study. 
Ii is also found that majority of ADR were highly probable (47/72, 65%) of a single or more than two medications, which are known to cause these type of ADR. But considering their proven efficacy or recommended status, these drugs had to be used.
Finally, poly-pharmacy, or use of more than five drugs in a patient was found to be significantly associated with higher incidence of ADR.
CONCLUSION:
Even after careful monitoring and timely follow up patients, ADR is not uncommon in renal patient.  Inspite of the known ADR of most of the nephrological drugs, and considering their proven efficacy or recommended status, these drugs had to be used, frequently and some time considerable duration of time. This may be the reason most of ADR recorded in this study are not preventable. But clinician should always remain alert and vigilant for these ADR in a renal patient.
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