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ABSTRACT

Introduction: Urolithiasis is a hard deposit of minerals and salts that form inside the kidney,
ureter, and bladder in the urinary system. Kidney stones are a common disease of the urinary
tract. Prevention of stones mainly depends on the mechanisms of the stone formation, daily water
intake, and food habits. Aim and Objectives: A prospective observational study was conducted
on risk factors, and prescription patterns in urolithiasis patients. Materials and Methods: The
study was conducted from August 2022 to February 2023 in Khammam, Telangana. Men and
women were included as a sample of subjects aged 18-60 years. The total number of samples
was 200. Results: Urolithiasis was more commonly observed in males than females aged 18-60.
Urolithiasis developed in individuals who consumed less water, frequently ate non-veg, and had
a family history of calculi. Out of 200 patients, only 27 patients had complications like AKI, and
abdominal pain and painful incomplete urination was the most reported symptoms. Conclusion:
The prevalence, risk factors, and prescription pattern of urolithiasis were observed in this study.
The Formation of Kidney stones may be due to diet, age progression, gender, obesity, genetics,
and lifestyle factors. A better understanding of the epidemiology of urolithiasis is further essential
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to plan effective treatment and preventive strategies.
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INTRODUCTION

Urolithiasis is the most common urological disease in human
beings in the world. It is the most painful and common urological
disorder of the urinary system.! Now a day, kidney stone formation
has significantly increased in all developed countries. Urolithiasis
is a hard deposit of minerals and salts that form inside the kidney,
ureter, and bladder in the urinary system.>? It is more critical to
analyze stones in treating metaphylaxis of residual and repeated
stones.* In India, mainly calcium oxalate crystals had formed in
living beings, and the composition of stones differs from Western
countries. In the productive age group, kidney stone affects
about 3% of the population.” The prevalence means the number
of calculi present in a masked population at a particular time.
The incidence of stones is described as the number of new stone
formations in patients in a given population in the same period.®

DOI: 10.5530/ijpi.13.4.112
OPEN
Copyright Information :

Copyright Author (s) 2023 Distributed under
Creative Commons CC-BY 4.0

Publishing Partner : EManuscript Tech. [www.emanuscript.in]

Males and females suffer from urolithiasis in their productive
age group.” Prevention of stones mainly depends on the
mechanisms of the stone formation, daily water intake, and food
habits.® Urolithiasis is mainly associated with several risks of
end-stage renal failure,” end-stage of chronic kidney diseases,'
cardiovascular diseases,* diabetes, and hypertension. Sometimes
kidney stones are considered a systemic disorder linked to
metabolic syndrome."! The common etiology of urolithiasis are
the patient's occupation, dietary and lifestyle habits, previous
medications history, family history of frequent attacks of UTI,
and some underlining disorders predisposing to renal calculi
formation."” Calcium is the main component of oxalate stone in
human beings. Supplemental calcium plays a more significant
function in kidney stone formation than high dietary calcium
intake.

A kidney stone may exist asymptomatically and painless until
they travel from the kidney to the ureter and bladder.”” Based on
the size and movement of stones through the urinary tract, signs
and symptoms are sudden onset of severe pain, sharp pains in the
back and side, lower abdominal pain, hematuria (red or brown
blood in urine), constant urination, painful urination, Inability to
urinate or a small amount of urine, and The urine looks cloudy,
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pain in the lower back, bad-smelling urine, nausea, vomiting,
fever, and chills.

MATERIALS AND METHODS

A prospective hospital-based observational study was conducted
from August 2022 to February 2023 in general surgery and
non-surgical departments of tertiary care hospitals in Khammam
region, Telangana, after obtaining IEC (Institutional Ethical
Committee). Cases of confirmed urolithiasis by ultra-sonogram
were included in the study after fulfilling the inclusion criteria.
Bellow 18 years and above 60 years patients were excluded.
Written informed consent was taken from the patients with
clinical features of urolithiasis and radiological confirmation of
calculus disease. USG (Ultra-Sonogram) of the abdomen test
was done further to confirm renal calculi and their size and exact
location. Based on ultrasound and KUB reports, the management
of urolithiasis was divided into surgical and non-surgical
treatment. Signs and symptoms of any infections were noted and
well documented. All data were recorded in a data collection form
specially designed for the study. The data collection form includes
the symptoms, site and number of stones, family history of
urolithiasis, any habit of alcohol, smoking, and tobacco chewing,
surgical history and post-surgical complications. Descriptive data
analysis was performed in percentage of demographic variables
using MS office.

RESULTS

We included 200 cases that met the inclusion and exclusion
criteria. Parameters we assessed in that study are - age, gender,
social habits, physical activity, water consumption, body mass
index, previous history of surgery, post-surgical complication,
site of stone, number of stones, risk factor, symptoms, diseases
diagnosed, complications, co-morbidities, category of drugs,
drug name, surgery.

Among 200 patients, we found 61 patients under the age group of
18-30 years, 74 patients under the age group between 31-40 years,
42 patients under the age group of 41-42 years, and 23 patients
under the age group between 51-60 years. Under the age of 31-40
years, we found the maximum number of urolithiasis patients
was 74 (Table 1).

Among 200 patients, 121 were males, and 79 were female. Male
patients were more prone to develop urolithiasis than females,
according to our study (Table 1).

Out of 200 patients, 46 patients were alcoholic, ten patients had
the habit of eating betel leaf, 82 patients did not have social habits,
67 patients were a smoker, and 18 patients had habits like eating
gutka (Table 1).

Among 200 patients, 117 drank 1-2 L water daily, and 23 drank
2.5-3.5 L water in our study. According to this study, those
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patients who drink less water are more prone to develop kidney
stones (Table 1).

One hundred ninety-two cases had BMI under 22-25, and 8 had
BMI under 26-32. The maximum number of patients had average
body weight, and fewer were overweight (Table 1).

Among 200 patients, 123 cases had undergone surgery, and the
remaining 77 patients had not done the surgery (Table 2).

Among 200 patients, 13 had done ESWL surgery technique, 57
had PCNL + DJS surgery technique, 62 had URSL + D]JS surgery
technique, and the remaining 68 had not done any surgery
(Table 2).

In our study, out of 200 patients, the maximum number of patients
(125) had post-surgical complications like frequent painful
and incomplete urination, difficulties and burning urination,
and fever. The remaining 75 patients had no post-surgical
complications (Table 2).

In this study, out of 200 patients, 121 patients had stones in the
kidneys, 74 patients had stones in the ureter, and only five had
urinary bladder stones (Table 2).

In our study, 57 had single stones, 90 patients had two stones, 45
patients had three stones, four patients had four, and only two
patients had five (Table 2).

In this study, 41 patients have symptoms like abdominal pain,
13 patients have lower back pain, 51 patients have loin pain, 97
patients have flank pain, 71 patients vomiting, 57 patients have
nausea, 31 patients have a fever, and 117 patients were very
weakness (Table 3).

In this study, the risk factors identified where 168 patients had
a family history, 149 patients had dehydration, 132 patients had
taken frequent non-veg, 50 patients had taken more salts in their
diet, and only 8 cases had overweight (Table 3).

Out of 200 patients, 122 had been diagnosed with renal calculi,
73 with ureteric calculi, and only five with urinary bladder stones
(Table 3).

Out of 200 patients, only 27 patients had complications like AKI,
and the remaining 173 patients did not have any complications
(Table 3).

Out of 200 patients, 91 patients have co-morbidities like
hypertension, 19 patients have diabetes mellitus, and the
remaining 95 patients do not have any co-morbidities (Table 3).

Out of 200 patients, a maximum number of patients prescribed
the category of drugs like Antibiotic (237, 15%), Analgesic (190,
20%), Proton pump inhibitor (115, 12%), Xanthine Oxidase
inhibitor (10, 1%), Anti-emetic (71, 7%), Multivitamin (77, 8.2%),
Antipyretic (27, 2%) and alkalinizer (145, 15%). In this study,
the maximum number of patients prescribed with following
drugs: Tramadol hydrochloride (85, 9.05%), Ceftriaxone (85,
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Table 1: Factors Associated with the Prevalence of Urolithiasis Patients.

Age (in yrs) N %
18-30 61 30.5
31-40 74 37
41-50 42 21
51-60 23 11.5
Gender N %
Male 121 60.5
Female 79 39.5
Social habits N %
Alcoholic 46 20.62
Betel leaf 10 4.48
Gutka 18 8.07
Smoking 67 30.04
Water intake (L) N %
1-2L 177 88.5
2.5-35L 23 11.5
BMI (kg/m2) N %
Normal weight 192 96
Over weight 8 4

Table 2: Surgical details classified based on the site of calculi.

Surgery N %
ESWL 13 6.5
PCNL + DJS 57 28.5
URSL + DJS 62 31
Post Surgical Complication N %
Abdominal pain 2 0.79
Difficulty burning urination 31 12.30
Stent discomfort 7 2.77
Fever 46 18.25
Frequent painful and 43 17.06
incomplete urination

Pain 48 19.04
Site of stone N %
Kidney 121 60.5
Ureter 74 37
Urinary bladder 5 2.5
Number of stone N %

1 Stone 57 28.5
2 Stone 90 45

3 Stone 45 22.5
4 Stone 6 3

5 Stone 2 1

9%), Nitrofurantoin (47, 5%), Piperacillin (42, 4%), Tazobactum
(68, 7%), Pantoprazole (100, 10.65%), Allopurinol (10, 1%),
Diclofenac sodium (44, 4.69%) and paracetamol (33, 3%) (Table
4).

DISCUSSION

Urolithiasis is a clinical condition with a high incidence of
recurrence. The difference in the incidence and prevalence of
urolithiasis is related to differences in climatic conditions, genetic
factors, and dietary habits. The site of stone development was
noticed with changes in the lifestyle. We had done a study among
200 urolithiasis cases in the area of Khammam, Telangana, and
the climate condition of this area is moderately hot. Our study
observed that 31 to 40 (37%) years™ patients were more prone to
develop urolithiasis. A previous study on urolithiasis was carried
out, and they mentioned that urolithiasis usually occurs between
the third and fourth decades of an individual's life."*

According to our study, males were more commonly suffering
from urolithiasis than females. Male cases were 121 (60.5%), and
female cases were 79 (39.5%). Both males and females are affected
by urolithiasis, which is more predominant among males in a
proportion of approximately 2:1. Social habits like smoking also
cause the formation of stones in the urinary tract, was reported by
Tamadon et al.® Sometimes serum cadmium level also increases
due to cigarette smoking and decreased urinary output in healthy
volunteers, leading to urolithiasis development.'® Therefore, out
of 200 patients, 177 (88.5%) had drunk less than 2 L of water
and developed urolithiasis. So, water intake also significantly
affects the formation of stones in the urinary tract. BMI (Body
Mass Index) also causes the development of urolithiasis. In our
study, those participants who had over body weight developed
urolithiasis. Similarly, Taylor et al. also reported that high BMI
causes the development of urolithiasis.*

In our study, major post-surgical complications reported
are frequently painful and incomplete urination and stent
discomfort. To avoid post-surgical complications like stent
discomfort, a surgeon should provide precautions to the patients,
like "Be always stable and do not move your body too much." The
right-sided kidney (upper pole) is our study's common site for
forming stones. Safarinejad MR et al. reported a similar, while
few studies mentioned both kidneys."”

In this study, the concerned data collection parameters such
as non-vegetarian food habits, dehydration, and obesity act as
significant risk factors in the formation of urolithiasis. Kidney
stone formation directly relates to non-vegetarian food habits."
We assessed a significant relationship between stone formation
and high dietary animal protein intake. This study suggests that
non-vegetarians were at greater risk for developing urolithiasis.

Out of 200 cases, 97 patients had symptoms like flank pain,
abdominal pain, fever, and nausea in our present study, similarly
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Table 3: Distribution of Urolithiasis Cases by Selected Variables.

Symptoms
Abdominal pain
Lower back pain
Loin pain

Flank pain
Vomiting
Weakness
Nausea

Fever

Risk factor
Non-Vegetarian
Dehydration
Family history
Heavy salt intake
Obesity

Disease diagnosed
Renal calculi

Ureteric calculi

Urinary bladder
Drug Name Dosage
form
Tramadol HCI Injection
Aceclofenac Tablet
Diclofenac Sodium Injection
Paracetamol Injection
Allopurinol Tablet
Magnesium Citrate Syrup
Droteverine HCI Tablet
Anti-oxidant Syrup
Betahistine Tablet
Levofloxacin Tablet
Dicyclomine HCI Injection
Potassium Tablet
Clavulanate
Amino acid Syrup
Disodium Hydrogen Syrup
Citrate
Cefuroxime Axetil Tablet
Flavoxate HCI Tablet
Metronidazole Injection
Montelukast Injection
Hydralazine HCI Injection
892

N
41
13
51
97
71
11
57
31
N
132
149
168
50

122
73

%
11.02
3.49
13.70
26.07
19.08
2.95
15.32
8.33
%
26.03
29.38
33.13
9.86
1.57
%

61
36.5
2.5

reported by Baker et al.'” The effect of calcium, renal handling
of ammonia, and insulin resistance on urine pH, clearly explains
that renal calculi had a relationship with diabetes.”® Our study
recorded that the prevalence of renal calculi in hypertensive
patients is higher, and it is a significant co-morbidity in the
development of urolithiasis.

According to the patient's condition and degree of illness, both
conservative medical treatment and surgical intervention had
given to each patient. At the beginning of treatment, pain control
is an essential intervention in each urolithiasis patient. For pain
management, oral and intravenous NSAIDs (Non-Steroidal
Anti-Inflammatory Drugs) are indicated as first-line drugs.

In our study, more frequently prescribed analgesics are Diclofenac
sodium 75 mg twice daily for seven days, Aceclofenac 100 mg
twice daily for seven days, Tramadol HCI 50 mg twice daily for
one week, and paracetamol 650 mg twice a day for one week.”!
To relieve the symptoms like nausea and vomiting, oral and IV
anti-emetic medications had prescribed, such as Ondansetron
4mg twice a day for four days. Some other drug prescribed in this
study, Allopurinol 100 mg BD for ten days. The mechanism action
of Allopurinol is to reduce uric acid formation by inhibiting the

Table 4: Prescription Pattern in Urolithiasis Patients.

Dose

40mg
100mg
75mg
150mg
100mg
200mL
80mg
200mL
16mg
500mg
20mg
625mg

200mL
200mL

250mg
100mg
400mg
4mg
20mg

N

85
15
44
33
10
47
25
15

13

%

9.05
1.60
4.69
3.51
1.06
5.01
2.66
1.60
0.21
0.21
0.32
1.38

1.60
0.53

0.11
0.11
0.11
0.11
0.11

Drug Name Dosage Dose N %
form

Ceftriaxone Injection Igm 85 9.05
Multivitamin Syrup 200mL 77 8.20
Tazobactam Injection 4.5mg 68 7.24
Piperacillin Injection 4.5mg 42 4.47
Amoxicillin Tablet 625mg 13 1.38
Ondansetron Tablet 4mg 71 7.56
Ranitidine Injection 150mg 30 3.19
Pantoprazole Injection 40mg 100 10.65
Omeprazole Capsule 20mg 15 1.60
Multiminerals Syrup 200mg 15 1.60
Nitrofurantoin Tablet 100mg 47 5.01
Potassium Citrate = Syrup 200mg 47 5.01
Metformin Tablet 500mg 0.21
Telmisartan Tablet 40mg 2 0.21
Rabeprazole Injection 20mg 2 0.21
Amlodipine Tablet 5mg 1 0.11
Meropenem Injection 500mg 1 0.11
Metoprolol Tablet 25mg 1 0.11
Domperidone Capsule 30mg 1 0.11
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enzyme Xanthine Oxidase which is responsible for the conversion
of oxypurinol to uric acid.?

Patients presenting with smaller size stones, either symptomatic
or asymptomatic, and not done surgery, had been given antibiotics
and alkalinizing agents. In this study, a frequently prescribed
Antibiotic for a non-surgery patient is Nitrofurantoin 100mg
twice a day for ten days, and the alkalinizing agent is syrup potato
MB6 or alkali B6, have a similar composition such as potassium
citrate + magnesium citrate + vitamin B6. The mechanism of
Nitrofurantoin involved in urolithiasis inhibits the citric acid
cycle and synthesis of DNA, RNA, and protein in bacteria,
preventing infection in urolithiasis patients. The mechanism of
syrup potato MB6 is involved; it reduces the further formation of
kidney stones by increasing urine pH and preventing the growth
and aggregation of crystals in the kidney.

Patients attended in hospital with large stone size moderate
to severe conditions with some other complications like AKI
were given surgical intervention, and frequently used surgical
technique was Ureteroscopic Lithotripsy (URSL) and D] stent.
A flexible ureteroscope passes the lower urinary tract into the
ureter and calyx. The surgical process requires visualizing the
urinary tract to retrieve an obstructing stone.”” Other surgical
procedures include Percutaneous Nephrolithotomy (PCNL) and
Extracorporeal Shock Wave Lithotripsy (ESWL). After surgery,
the most commonly prescribed medication, such as an Antibiotic
injection of Piperacillin + Tazobactum 4.5gm twice a day for
seven days. MOA is the inhibition of bacterial cell wall synthesis
and beta-lactamase enzyme. Therefore, prevent the infection
after surgery, some other drugs, such as Pantoprazole, Tramadol
hydrochloride, Ranitidine, and Paracetamol, were prescribed best
on the patient's symptoms.

CONCLUSION

Our study shows urolithiasis occurs mainly due to dietary habits
(frequent non-vegetarian, drinking significantly less water, high
salt intake), obesity, and family history. 31 to 40 years individuals
are more prone to develop urolithiasis. Males are at greater risk
than females in the case of renal calculi. The maximum number
of patients showed symptoms like flank pain and nausea.
Complication does not have a significant impact on urolithiasis,
but co-morbidities like hypertension can influence the happening
of renal calculi. Maximum patients were done surgery. URSL and
PCNL techniques were mainly used. Patients with larger calculi
than 5mm underwent surgical management and PCNL, URSL,
and ESWL techniques. Those patients with stones smaller than
5mm undertook non-surgical treatments followed by commonly
prescribed medication such as Allopurinol, Aceclofenac,
Tramadol HCI, Nitrofurantoin, Sodium citrate, potassium citrate,
and vitamin B-6. All cases were carefully managed till discharge
and routinely observed for any complications. The prescribed
medications for patients undergoing surgery are Piperacillin and
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Tazobactam, Ceftriaxone and Tazobactam, and Tramadol HCL
Prevention is better than cure, so we should avoid frequently
eating non-veg food items and drinking plenty of water.
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