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@02
ABSTRACT
Background: Renal stone disease is very common in Iraq due to the hot environment, dehydration, eating habits,
and recurring urinary tract infections. Stone recurrence imposes a significant clinical and economic impact.
Identifying modifiable risk factors is critical for reducing recurrence and improving patient outcomes. Objectives:
Is to investigate clinical, metabolic, and lifestyle risk factors for recurrent kidney stone development among a
sample of Iragi patients. Methods: The study is case control retrospective study done at Al Salam and Al Bahthi
Teaching Hospitals in Mosul, Iraq from the 1% of June 2024 to the end of November 2025. The questionnaire
includes five parts, part one for sociodemographic information. The second part for relevant medical history
including previous urinary tract infection, diabetes, hypertension, gout. Anthropometric information was covered
in part three. While, lifestyle and environmental factors such as low daily water intake, high ambient temperature
exposure, high salt, high animal protein consumption and taking plenty of soft drink were covered in part four.
Lastly, stone composition was covered by part five. Results: The study includes 150 patients, 50 patients with
recurrent stones (cases) and 100 patients with primary stone (controls). The mean age + standard deviation of the
study patients was 33.82 + 11.71 years. Males represent 89 (59.33%) of the study patients and females represent
61 (40.67%) of the study patients, with male to female ratio equal to 1.45:1.Risky association and statistically
significant difference found for male gender (odds ratio = 1.525), those aged 18-25 (odds ratio = 2.647), aged 26-
35 (odds ratio = 2.275), family history of same condition (odds ratio = 16.128). Moreover, risky association and
statistically significant difference found for recurrent urinary tract infection (odds ratio = 10.919), hypertension
(odds ratio = 10.126), gout (odds ratio = 2.219). Additionally, risky association and statistically significant
difference found for overweight (odds ratio = 2.092) and obesity (odds ratio = 5.733). Furthermore, risky
association and statistically significant difference found for low daily water intake (odds ratio = 3.994), high
ambient temperature exposure (odds ratio = 2.051), high animal protein consumption (odds ratio = 1.826), high
salt intake (odds ratio = 2.196) and taking plenty of soft drink (odds ratio = 8.680). Lastly, Risky association and
statistically significant difference found for calcium oxalate (odds ratio = 1.859), calcium phosphate (odds ratio =
1.211), cystine (odds ratio = 1.531). Conclusion: The study revealed that many factors can cause recurrent renal
stones. Identification of these factors is mandatory for preventing the stone recurrence and management.

KEYWORDS: Calculi, Kidney, Mosul, Risky, Repeated.

1-INTRODUCTION

Renal stone disease is very common in Iraq due to the
hot environment, dehydration, eating habits, and
recurring urinary tract infections.) Stone recurrence
imposes a significant clinical and economic impact.

Identifying modifiable risk factors is critical for reducing
recurrence and improving patient outcomes.” Renal
stone disease affects around 1% to 15% of the global
population.®!
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Recurrent kidney stones are caused by a variety of
metabolic and genetic disorders. When a recurrence
occurs, the future relapse risk increases, and the intervals
between recurrences shorten.

To better understand the causes of stones, metabolic
assessment and stone analysis are necessary.”! Shin S et
al. conducted a global study in 2018 on the various
confounding factors for stone formation and discovered
that calcium oxalate stones account for 60% of recurrent
stones, followed by phosphate stones at 30%, uric acid
stones 5-10%, and cysteine stones 1-3%.!

Numerous studies have been carried out to identify risk
factors for stone recurrence. Chronic diseases such as
diabetes, hypertension, and chronic renal disease have
been identified as a risk factor for stone formation.["!
Further study is being conducted to determine their
influence on recurrence rates.">™ Diabetes has been
linked to Kkidney stones through insulin resistance,
hypergI?/cemia, and glycosuria, according to many
studies.'**® Hypertensive people are more likely to
develop kidney stones, especially if they are obese and
consume a lot of salt and animal protein. Hypertensive
individuals had greater levels of oxaluria and calcinuria
than those with normal blood pressure.™*!

Renal stones can form in the ureters, kidneys, or bladder,
causing damage to the kidneys by blocking urine flow,
impairing kidney function and eventually resulting in
renal failure.'® The symptoms of stones in the urinary
tract system may include obstruction, pain, hematuria,
and infection.™*”]

Renal stones are managed using surgical procedures such
as extracorporeal shock wave lithotripsy, transurethral
lithotripsy, and percutaneous lithotripsy.  These
operations are complicated and expensive, and they have
little effect on the recurrence of stones.*® Various
medications, such as thiazide as a diuretic and alkali-
citrate, are used to reduce the incidence of hypercalciuria

and hyperoxaluria, but they are not prorp!ging due to
1

their limited efficacy and tolerability. Various
medicinal herbs with antispasmodic, diuretic, and
antioxidant ~ properties  suppress  crystallization,

nucleation, and aggregation, making them effective in
the treatment of urolithiasis.*"!

The aim of study is to investigate clinical, metabolic, and
lifestyle risk factors for recurrent kidney stone
development among a sample of Iraqgi patients.

2-PATIENTS AND METHODS

The study is case control retrospective study done at Al
Salam and Al Bahthi Teaching Hospitals in Mosul, Iraq
from the 1% of June 2024 to the end of November 2025.
Ethical approval was given by Nineveh Health
Directorate. The study is confidential and did not include
any information that might be used to identify a specific
individual. To be eligible to participate in the study,

participants had to be at least eighteen years old with
confirmed renal stones by ultrasound. In contrast, those
with congenital renal anomalies, patients with chronic
renal disease (stage 4-5), patients who were younger than
18 and those whose questionnaires contained missing or
incomplete information were not included.

Recurrent stone formers were identified as having at
least two episodes of renal stone formation. The patient's
sociodemographic information, such as age, sex,
residence and family history of same condition were
asked in part one of the questionnaire. The second part
for relevant medical history which include previous
urinary tract infection, diabetes, hypertension, gout.
Anthropometric information was covered in part three.
While, lifestyle and environmental factors such as low
daily water intake, high ambient temperature exposure
(outdoor workers), high salt, high animal protein
consumption and taking plenty of soft drink were
covered in part four. Lastly, stone composition was
covered by part five.

The statistical software SPSS-30 (Statistical Packages for
Social Sciences, version 30) was used to analyze the
data. Data were interpreted in simple measures of
frequency, percentage, mean and standard deviation. The
association between recurrent renal stone and related
risk factors was investigated using the chi-Square test. P-
values less than 0.05 were regarded as statistically
significant.

3- RESULTS

The study includes 150 patients, 50 patients with
recurrent stones (cases) and 100 patients with primary
stone (controls). The mean age + standard deviation of
the study patients was 33.82 + 11.71 years. Males
represent 89 (59.33%) of the study patients and females
represent 61 (40.67%) of the study patients, with male to
female ratio equal to 1.45:1.

Table 1 shows comparison between cases and controls
regarding their demographic variables. Risky association
and statistically significant difference found for male
gender (odds ratio = 1.525), those aged 18-25 (odds ratio
= 2.647), aged 26-35 (odds ratio = 2.275) and family
history of same condition (odds ratio = 16.128). While
no significant association and difference found for
residence.
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Table 1: Comparison between cases and controls regarding their demographic variables (number= 150).

Variables Odds ratio (CI)

Genders:

-Male 33 66% 56 56% 1.525 (1.042-1.920) 0.044
-Female 17 34% 44 44% 0.655 (0.204-1.103)

Ages:

- 18-25 15 30% 17 17% 2.647 (1.506-3.391)

- 26-35 22 44% 29 29% 2.275 (1.290-2.530) 0.003
- 36-45 7 14% 34 34% 0.617 (0.332-1.039) '

- 46-55 4 8% 14 14% 0.857 (0.582-1.402)

- More than 55 2 4% 6 6% Reference

Residence:

-Urban 26 52% 57 57% 0.817 (0.389-1.239) 0.390
-Rural 24 48% 43 43% 1.223 (0.462-1.403)

Family history of same condition:

-Yes 37 74% 15 15% 16.128 (4.982-31.529) <0.001
-No 13 26% 85 85% 0.062 (0.028-0.112)

Table 2 shows comparison between cases and controls hypertension (odds ratio = 10.126), gout (odds ratio =
regarding their past relevant medical history. Risky 2.219). While no significant association and difference
association and statistically significant difference found found for diabetes.

for recurrent urinary tract infection (odds ratio = 10.919),

Table 2: Comparison between cases and controls regarding their past relevant medical history (hnumber= 150).
Cases Controls

Variables —~— T 7~ o, 0dds’ ratio (CI) P- value
Recurrent urinary tract infection:

-Yes 31 | 62% | 13 | 13% | 10.919 (5.891-15.782) <0.001
-No 19 | 38% | 87 | 87% | 0.091(0.013-0.301) '
Hypertension:

- Yes 29 | 58% | 12 | 12% | 10.126 (5.202-15.441) <0.001
- No 21 | 42% | 88 | 88% | 0.098 (0.029-0.188) '
Diabetes:

-Yes 7 |14% | 9 | % 1.645 (0.221-2.709) 0.309
-No 43 | 86% | 91 | 91% | 0.607 (0.382-1.130) '
Hyperuricemia:

-Yes 9 |18% | 6 | 9% | 2.219(1.341-3.495) 0.039
-No 41 | 82% | 94 | 91% | 0.450 (0.183-0.930) '

Table 3 shows comparison between cases and controls for overweight (odds ratio = 2.092) and obesity (odds
regarding their anthropometric  variables.  Risky ratio = 5.733). While no significant association and
association and statistically significant difference found difference found for underweight.

Table 3: Comparison between cases and controls regarding their anthropometric variable (number = 150).

Variables ﬁse(&):/o NC;c.)n‘trc())/lj Odds’ ratio (CI)  P- value

Body mass index:
- Underweight

1.307 (0.689-1.820)

- Normal Reference
- Overweight 2.092 (1.347-2.626)
- Obesity 5.733 (3.321-7.095)

Table 4 shows comparison between cases and controls protein consumption (odds ratio = 1.826), high salt
regarding their Lifestyle variables. Risky association and intake (odds ratio = 2.196) and taking plenty of soft drink
statistically significant difference found for low daily (odds ratio = 8.680).

water intake (odds ratio = 3.994), high ambient

temperature exposure (odds ratio = 2.051), high animal
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Table 4:
Cas

Variables

es
%

Comparison between cases and controls regarding their lifestyle variable (number = 150).

Controls

No. % P- value

Odds’ ratio (CI)

No. .

Low daily water intake:

-Yes 31 | 62% | 29 | 29% | 3.994 (1.996-7.025) <0.001
-No 19 | 38% | 71 | 71% | 0.408 (0.210-0.589) '
High ambient temperature exposure:

Yes 19 | 38% | 23 | 23% | 2.051 (1.104-2.729)

No 31 | 62% | 77 | 77% | 0.487 (0.199-0.821) 0.032
High animal protein consumption:

-Yes 17 | 34% | 22 | 22% | 1.826 (1.221-2.409) 0.041
-No 33 | 66% | 78 | 78% | 0.547 (0.098-0.908) '
High salt intake:

-Yes 17 | 34% | 19 | 19% | 2.196 (1.616-2.963) 0.017
-No 33 | 66% | 81 | 81% | 0.455 (0.382-0.632) '
Taking plenty of soft drink:

-Yes 39 | 78% | 29 | 29% | 8.680 (4.733-13.995) <0.001
-No 11 | 22% | 71 | 71% | 0.115 (0.083-0.230) '

Table 5 shows comparison between cases and controls
regarding their stone composition. Risky association and
statistically significant difference found for calcium

oxalate (odds ratio = 1.859), calcium phosphate (odds
ratio = 1.211), cystine (odds ratio = 1.531).

Table 5: Comparison between cases and controls regarding their stone composition (number = 150).
Controls

QOdds’ ratio (CI)

Variables | Geees
Stone type

- Calcium oxalate 17 | 34%
- Calcium phosphate 9 | 18%
- Cystine 7 | 14%
- Struvite 4 8%

- Unknown 13 | 26%

16%
13%

1.859 (1.307-2.277)

1211 (1.007-1.402) | o o0

8% | 1.531 (1.209-1.789)
7% Reference
56% | 0.406 (0.389-0.572)

4. DISCUSSION

In this retrospective case control study 150 patients with
renal stone were studies. Regarding patients’ gender,
males found to have risky association with recurrent
renal stone, this due to the effect of sex hormones, as in
male, testosterone is linked to increased oxalate
formation, whereas estrogen in females is hypothesized
to have a protective impact by suppressing oxalate
biosynthesis and raising citrate.”! Comparable results
was obtained from Daudon et al’?? and Ferraro et al®!
Moreover, the study found recurrent renal stone were
associated those of age categories of 18-25 and 25-35
years. This suggest that younger age patients had a
stronger underlying genetic predisposition or metabolic
disorder that could persist throughout life, consistent
results found in meta-analysis conducted by Wang et
al.”l Additionally, the study found strong link between
family history of same condition and recurrent renal
stone, due to sharing of both genetic and environmental
factors within the same family. Several studies showing
comparable results.? 2* %!

Regarding the patients past relevant history, repeated
urinary tract infection found in the current study to risky
for recurrent renal stone formation, this is because
certain urinary tract infections (especially from urease-

producing bacteria) can directly form specific stones
(struvite), which runs with Ripa et al systemic review.?®!

Having hypertension found in this study to be risky for
recurrent stone formation, this might occur due to
common underlying physiological and metabolic factors
between recurrent stone formation and hypertension.
Kim et al showed similar results.”) In the same way, the
study found hyperuricemia had a risky association with
recurrent stone formation. This could be happened due to
the effect of wurate crystals which can trigger
inflammation and oxidative stress in the kidneys, leading
to impair the kidney's ability of managing stone-forming
substances.®! Arowojolu et al had parallel findings.?!

Overweight and obesity shown in this study to had a link
with recurrent stone formation. This due to the fact that,
obesity leads to several metabolic changes that promote
stone formation, such as increased urinary excretion of
calcium, oxalate, and uric acid, and lower urinary pH
level.B®% This agrees Chen et al study findings.*"

Different lifestyle factors were associated with recurrent
stone according to the study result. Low daily water
intake was shown to had a risky association with
recurrent stone formation, as increased intake of water
reduces the concentration of salts and minerals that cause
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stones in the urine. Which comparable to Khan et al
study findings.®? Moreover, the study found high
ambient temperature exposure found to had risky
association with recurrent stone formation primarily
through dehydration, which leads to reduced urine
volume and higher concentrations of stone-forming salts.
Fakheri et al had similar results.® Furthermore,
consuming high animal protein intake found in risky
association with recurrent stone, because animal protein
diets can promote stone formation. Montgomery et al.
had similar findings.* The study found the same with
high salt intake, which might occur because the salt
effect on excretion of calcium in urine, consistently with
Ticinesi et al study results.®® Lastly, taking plenty of
soft drink found in the present study to be risky with
recurrent stone formation. As these fluids containing
high concentration fructose (sweetener), which in turn
can raise calcium, oxalate, and uric acid levels in the
urine and most kidney stones consist mostly of these
components.'?®] Ferraro et al showed consist findings.!**!

Calcium and cystine stone composition found in this
study to have risky association with recurrent stone
formation, due to metabolic causes. This suggesting
aggressive treatment is need to decrease calcium and
cystine concentration urine, which agrees Alshehri et al
study findings."*®

The study had certain limitations. Its generalizability is
limited by the small sample size, requiring for additional
study with larger, more varied samples. Finally, this
study, when combined with other studies, may help
develop customized clinical practice guidelines for Iraqi
patients suffering from recurrent renal stones, which
could greatly enhance preventive measures.

5- CONCLUSION

In conclusion, this study revealed that among individuals
having recurrent renal stones. Male gender, younger than
35 years, having BMI of more than 25 Kg/ m?, family
history of same condition, low daily water intake, high
ambient temperature exposure, high animal protein
consumption, high salt intake, taking plenty of soft drink,
emerged as identified risk factors for recurrent stone
formation. To fully examine how many factors contribute
to the development of recurrent stone formation, more
researches are necessary.

ACKNOWLEDGEMENT

We appreciate the assistance offered by the medical staff
at Al Salam and Al Bahthi Teaching Hospitals and the
thorough attention the Nineveh Directorate of Health
gave to our study project. This study could not have been
done without the assistance of each of these people.

Conflict of intertest
About this study, the authors disclose no conflicts of
interest.

REFERENCES

1. Ismael NH. Patient's Awareness Regarding
Prevention of Recurrent Urinary Tract Stones in
Surgical Teaching Hospital in Sulaimani City, Irag.
Sulaimani Journal for Pure and Applied Sciences.
2021 Jun 20; 23(1): 17-26.

2. Wang K, Ge J, Han W, Wang D, Zhao Y, Shen Y,
Chen J, Chen D, Wu J, Shen N, Zhu S. Risk factors
for  kidney stone disease  recurrence: a
comprehensive meta-analysis. BMC urology. 2022
Apr 19; 22(1): 62.

3. Bhangu GS, Bansal D, Shah AS, Lubana PS.
Recurrent stone formers-metabolic evaluation: A
must investigation. Int Surg J. 2016; 3: 86-90.

4. Bihl G, Meyers A. Recurrent renal stone disease—
advances in pathogenesis and clinical management.
The Lancet. 2001 Aug 25; 358(9282): 651-6.

5. Kourambas J, Aslan P, Teh CL, Mathias BJ,
Preminger GM. Role of stone analysis in metabolic
evaluation and medical treatment of nephrolithiasis.
Journal of endourology. 2001 Mar 1; 15(2): 181-6.

6. Shin S, Srivastava A, Alli NA, Bandyopadhyay BC.
Confounding risk factors and preventative measures
driving nephrolithiasis global makeup. World J
Nephrol. 2018 Nov 24; 7(7): 129-142.

7. TRINCHIERI A, OSTINI F, NESPOLI R, ROVERA
F, MONTANARI E, ZANETTI G. A prospective
study of recurrence rate and risk factors for
recurrence after a first renal stone. The Journal of
urology. 1999 Jul; 162(1): 27-30.

8. D’costa MR, Haley WE, Mara KC, Enders FT,
Vrtiska TJ, Pais VM, Jacobsen SJ, McCollough CH,
Lieske JC, Rule AD. Symptomatic and radiographic
manifestations of kidney stone recurrence and their
prediction by risk factors: a prospective cohort
study. Journal of the American Society of
Nephrology. 2019 Jul 1; 30(7): 1251-60.

9. Cheon YK, Lehman GA. Identification of risk
factors for stone recurrence after endoscopic
treatment of bile duct stones. European journal of
gastroenterology & hepatology. 2006 May 1; 18(5):
461-4.

10. Ferraro PM, Curhan GC, D’Addessi A, Gambaro G.
Risk of recurrence of idiopathic calcium kidney
stones: analysis of data from the literature. Journal
of nephrology. 2017 Apr; 30(2): 227-33.

11. Cheungpasitporn W, Rossetti S, Friend K, Erickson
SB, Lieske JC. Treatment effect, adherence, and
safety of high fluid intake for the prevention of
incident and recurrent kidney stones: a systematic
review and meta-analysis. Journal of nephrology.
2016 Apr; 29(2): 211-9.

12. Shen, Zhu Z, Bi X, Shen Y, Shen A, Deng B, He Y,
Wang W, Ding F. Association between insulin
resistance indices and Kkidney stones: results from
the 2015-2018 National Health and Nutrition
Examination Survey. Frontiers in nutrition. 2024 Oct
2; 11: 1444049.

13. Shin A, Shin JY, Kang EH. Risk of nephrolithiasis
associated with SGLT2 inhibitors versus DPP4

www.wjahr.com |  Volume 10, Issue 1, 2026

ISO 9001:2015 Certified Journal | 61



Ibrahim et al.

World Journal of Advance Healthcare Research

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

inhibitors among patients with type 2 diabetes: a
target trial emulation study. Diabetes Care. 2025 Feb
1; 48(2): 193-201.

Coello 1, Sanchis P, Pieras EC, Grases F. Diet in
different calcium oxalate kidney stones. Nutrients.
2023 Jun 2; 15(11): 2607.

Mirmiran P, Bahadoran Z, Azizi F. Dietary oxalate-
calcium balance and the incidence of hypertension
and chronic kidney disease: a prospective study
among an Asian population. Nutrition &
Metabolism. 2022 Nov 3; 19(1): 74.

Elgendy AM, Nabil ZI, Gad El-Hak HN, Nafie MS,
El-Shenawy NS. A review of types, mechanisms,
complications, and management of renal stone
formation. Egyptian Academic Journal of Biological
Sciences. C, Physiology and Molecular Biology.
2024 Apr 19; 16(1): 313-21.

Fard AM, Fard MM. Evaluation of office stones in
kidney patients and how to form and treat them.
Eurasian J Sci Tech. 2021; 2(2): 384-98.

Fankhauser CD, Weber D, Mintener M, Poyet C,
Sulser T, Hermanns T. Effectiveness of flexible
ureterorenoscopy versus extracorporeal shock wave
lithotripsy for renal calculi of 5-15 mm: results of a
randomized controlled trial. European Urology Open
Science. 2021 Mar 1; 25: 5-10.

Segall M, Mousavi A, Eisner BH, Scotland K.
Pharmacologic treatment of kidney stones: Current
medication and pH monitoring. Actas Uroldgicas
Espafiolas (English Edition). 2024 Jan 1; 48(1):
11-8.

Allam AT, El-Dessouki AM, EI-Shiekh RA, Abou-
Hussein D, Mahmoud MA, Marcus WH, Ruby HA.
A holistic guide to effective prevention and
treatment for kidney stones: a systematic review
exploring anti-urolithiasis approaches. Naunyn-
Schmiedeberg's Archives of Pharmacology. 2025
Oct 20: 1-50.

Gillams K, Juliebg-Jones P, Juliebg S&, Somani BK.
Gender differences in kidney stone disease (KSD):
findings from a systematic review. Current urology
reports. 2021 Oct; 22(10): 50.

Daudon M, Jungers P, Bazin D, Williams JC Jr.
Recurrence rates of urinary calculi according to
stone composition and morphology. Urolithiasis.
2018 Oct; 46(5): 459-470.

Ferraro PM, Taylor EN, Curhan GC. Factors
associated with sex differences in the risk of kidney
stones. Nephrol Dial Transplant. 2023 Jan 23; 38(1):
177-183.

Koyuncu HH, Yencilek F, Eryildirim B, Sarica K.
Family history in stone disease: how important is it
for the onset of the disease and the incidence of
recurrence? Urol Res. 2010 Apr; 38(2): 105-9.

Unno R, Taguchi K, Hosier G, Usawachintachit M,
Sui W, Yang H, Hamouche F, Bayne D, Stoller M,
Chi T. Maternal family history of urolithiasis is
associated with earlier age of onset of stone disease.
World J Urol. 2023 Jan; 41(1): 241-247.

26.

27.

28.

29.

30.

3L

32.

33.

34.

35.

36.

Ripa F, Pietropaolo A, Montanari E, Hameed BMZ,
Gauhar V, Somani BK. Association of Kidney
Stones and Recurrent UTIs: the Chicken and Egg
Situation. A Systematic Review of Literature. Curr
Urol Rep. 2022 Sep; 23(9): 165-174.

Kim YJ, Park MS, Kim WT, Yun SJ, Kim WJ, Lee
SC. Hypertension influences recurrent stone
formation in nonobese stone formers. Urology. 2011
May; 77(5): 1059-63.

Leslie SW, Sajjad H, Murphy PB. Bladder stones.
InStatPearls [internet] 2025 Mar 27. StatPearls
Publishing.

Arowojolu O, Goldfarb DS. Treatment of calcium
nephrolithiasis in the patient with hyperuricosuria. J
Nephrol. 2014 Dec; 27(6): 601-5.

Hsu CJ, Hung JH, Lin IH, Tseng SH, Lin SH, Huang
YH. Overweight and Obesity as Risk Factors for
Recurrent Herpetic Stromal Keratitis during Long-
Term Antiviral Prophylaxis. Viruses. 2022 Dec 16;
14(12): 2812.

Chen W, Man S, Hong Y, Kadeerhan G, Chen L, Xu
Q, Xiong L, Xu T, Wang B, Huang X. Association
between metabolically healthy obesity and kidney
stones: results from the 2011-2018 National Health
and Nutrition Examination Survey. Front Public
Health. 2023 May 25; 11: 1103393.

Khan SR, Pearle MS, Robertson WG, Gambaro G,
Canales BK, Doizi S, et al. Kidney stones. Nat Rev
Dis Primers. 2016; 2: 16008. doi:
10.1038/nrdp.2016.8.

Fakheri RJ, Goldfarb DS. Ambient temperature as a
contributor to kidney stone formation: implications
of global warming. Kidney international. 2011 Jun
1; 79(11): 1178-85.

Montgomery TA, Nair HR, Phadke M, Morhardt E,
Ludvigson A, Motamedinia P, Singh D, Dahl NK.
Protein Intake and High Uric Acid Stone Risk.
Kidney Med. 2024 Jul 25; 6(9): 100878.

Ticinesi A, Nouvenne A, Maalouf NM, Borghi L,
Meschi T. Salt and nephrolithiasis. Nephrology
Dialysis Transplantation. 2016 Jan 1; 31(1): 39-45.
Alshehri M, Alsaeed H, Alrowili M, Alhoshan F,
Raheem AA, Hagras A. Evaluation of risk factors for
recurrent renal stone formation among Saudi
Arabian patients: Comparison with first renal stone
episode. Archivio Italiano di Urologia e Andrologia.
2023 Jul 3; 95(3).

www.wjahr.com

|  Volume 10, Issue 1, 2026

ISO 9001:2015 Certified Journal 62



