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Article info Abstract

Introduction: Urinary stones are the third most common dise&skeourinary. Renal stones
may lead to some preventable complications. Thidystvas designed to investigation and
prediction ofthese complications.

Methods: In this cross-sectional study, 200 patients witinky stones were enrolled. Kidney
stone was confirmed and proven in all patientsrreeto Sina and Shaikh Al-Rais clinics.
Their demographic characteristics like gender, agge number, stone type, renal failure and
bio-chemistry data were evaluated.

Results: Of 200 patients, 130 cases (65.0%) were male Arch3es (35.0%) were female. The
mean age of patients was 41.30 + 16.06 years. Bypsgtone was (when evaluation was
possible) was mixed (11.5%). However, the type tohs was not analyzed in 112 cases
(56.0%). Among complications, recurrent infectioasaseen (16.0%), and staghorn stones
were seen in 2.5% of patients. Dialysis was pasitiv3 patients (1.5%). History of surgery
was positive in 3 patients (1.5%). Extracorpordelck wave lithotripsf{(ESWL) history was
positive in 8%. In evaluated patients, the meaelle¥ calcium was 8.83 + 0.27, phosphorus
was 4.60 + 0.33, parathyroid hormone (PTH) was @%24.22, uric acid was 4.98 + 1.57,
creatinine was 1.38 + 1.02 and blood urea nitrdgeal was 16.69 + 11.54 mg/dl. Staghorn
stones are significantly associated with progressio renal failure and subsequent
complications such as hemodialysis (P = 0.001gesyr(P = 0.001). Recurrent infection was
more frequent in calcium-containing stones (P =00)0and ESWL undergoing patients
(P = 0.030). Stone numbers were more than 3 in Hexlyzed (HD) patients (P = 0.001). Uric
acid stones were more seen in HD patients (P =00.17

Conclusion: According to results hemodialysis and recurrefedtions are seen in patients
with renal stones, and they may be detected iteeavith close periodic follow-up.
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Introduction hemodialysis was approximately  3.2%.°

Kidney stones and chronic kidney disease
(CKD) were reported in 5% and 13% of the
adult population.?2 CKD is a complication of
kidney stones as a result of rare hereditary
disorders.>> Kidney stones may be associated
with complications such as infection, acute
renal failure (due to obstructive uropathy), and
chronic kidney damage. The prevalence of the
end-stage renal disease (ESRD) due to kidney
stones among patients who start maintenance

Infection stones are the most frequent cause of
urolithiasis associated ESRD especially in
bilateral developing of stag horn stones
configuration.”8 Extensive stone development
has been observed with uric acid, calcium-
oxalate or cystine stones.® The exact mechanism
of progressive renal failure has not yet
completely recognized, even with well-known
obstructive and infections mechanisms of
kidney injury crystal deposition in the tubules
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Chronic renal failure in patients with nephrolitsig

and interstitium of both kidneys. The potential
risk of degradation of renal function justifies
the etiological investigation of all lithiasis
associated pathologies. Thus, calculus analysis
of the crystalline phases and morphological
characteristics is an important factor in the
etiological diagnosis of the disease. Hence, the
aim of this study was to investigate renal stones
complications in Tabriz, Iran.

Methods
In this cross-sectional study, 200 patients
referred to Sina Teaching Hospital or Shaikh
Al-Rais clinics with kidney stones that had
renal colic were examined during 2 years (June
2011-July 2013). Kidney stone was confirmed
and proven in all patients, and there were no
other known cause of renal failure, such as
diabetes or lupus glomerulonephritis.
Demographic data including age, gender,
type of stone, calcium, phosphorus,
parathyroid hormone (PTH), urine analysis
in terms of calcium, oxalate, uric acid,
sodium nitrate, uric acid and also the
sonographic details, including stone size,

number and location of the stones and finally
the patients symptoms, including renal colic,
urinary tract infection and hematuria were
evaluated and recorded (Table 1).

In some patients, nephrolithiasis was

diagnosed accidentally during an ultrasound
or X-ray examination. All patients were
informed on research purposes, and written
consent was obtained from all of them. All
patient records data is kept completely
confidential. Blood biochemical examinations
were performed based on the type (Table 2)
and the number of stones (Table 3).
Obtained data are expressed as mean *
standard deviation, frequency and
percentage. Data were analyzed with the help
of SPSS for Windows (version 17, SPSS Inc.,
Chicago, IL, USA). Quantitative variables
were compared by using Student’s t-test, and
qualitative variables have been compared by
using the chi-square test. In all investigated
cases, the results have been known
statistically significant in the case of P < 0.05.
Univariate logistic analysis was done for risk
prediction for some variables.

Table 1. Demographic characteristics of studied patients (according to gender)

Gender

VerizalE Female (n = 70) (%
Age 41.07 + 16.46
Calcium 8.83+£0.27
Phosphorus 4.60 +£0.33
PTH 36.42 £ 13.63
Uric acid 4.94 +1.69
Recurrent infections 1(7.7)
Staghorn stone 0 (0)
Creatinine 1.21+0.45
BUN 14.57 £ 7.89
Hemodialysis 0 (0)
Surgery 0 (0)
ESWL 2 (12.5)

All
41.30 = 16.06

Male (n = 130) (%
41.42 + 15.92

8.83 +0.27 8.83 +0.27 0.770
4.61+0.33 4.60 + 0.33 0.990
34.54 + 14.53 35.20 + 14.22 0.330
5+ 1.50 4.98 +1.57 0.900
12 (92.3) 13 (100) 0.020

5 (100) 5 (100) 0.110
1.46+1.21 1.38+1.02 0.010
17.83 +12.98 16.69 + 11.54 0.010
3 (100) 3 (100) 0.270

3 (100) 3 (100) 0.270
14 (87.5) 16 (100) 0.030

Data are presented as mean + standard deviation

PTH: Parathyroid hormone; ESWL: Extracorporeal &heave lithotripsy; BUN: Blood urea nitrogen

Table 2. Comparison of the measured blood markers in patients based on the type of stone

Type of stone Calcium | Phosphorus

Calcium oxalate

PTH ' Uric acid
8.87+0.22 459+0.32 33.30+16.31 4.71+1.08 1.68+0.29 19.71+ 16.78

Creatinine BUN

Calcium phosphate 8.84 £0.29 4.60 £0.35 35.70+ 10.86 4.64£0.99 1.26+0.39 15.94 + 6.96

Uric acid 8.89+0.20 4.68+0.31 36.50+15.92 9.28+1.32 1.95+0.63 21.85+6.22
Struvite 8.75+0.35 465+049 28+1272 55+0.70 1.50+0.70 18.00 + 8.48
Mixed 8.79+0.29 4.61+0.33 37.04+12.70 43+1.02 1.27+0.51 15.17 +8.26

Not analyzed 8.81 £0.28 4.60 +0.33

352+14.32 4.68+0.99 1.26+0.50 15.58 +8.22

Data are presented as mean + standard deviation

PTH: Parathyroid hormone; BUN: Blood urea nitroge8V._: Extracorporeal shock wave lithotripsy
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Stone count Calcium Phosphorus

1 8.82+0.27 4.60+x0.32 3525+1440 4.97=*1.56

Table 3. Comparison of the measured levels of blood markers in patients based on the number of stone

Uric acid Creatinine

15.63 £8.11

1.26 £ 0.48
2 8.85+0.27 4.70+x0.29 34.20+10.96 5.40=+2.01 1.15+£0.14 13.80 £ 3.11
3 8.80+0.26 4.36+0.32 33.60+20.98 4.33+0.57 1.10 £ 0.10 12.60 +1.15
>3 9.01+0.03 4.51+041 36.10+12.26 4.85+1.46 4.81 + 3.63 49.50 + 33.56

Data are presented as mean * standard deviatidth; Parathyroid hormone; BUN: Blood urea nitrogen

Results

Of 200 patients, 130 (65%) cases were male and
70 cases (35%) were female. Demographic
characteristics are shown in table 1.

Comparison of the measured blood
markers in patients based on the type of
stones as shown in table 2. Type of stone was
(when evaluation was possible) was mixed
(11.5%). However, type of stone was not
analyzed in 112 cases (56.0%). Among
complications, recurrent infection was seen
(16.0%) and staghorn stones were seen in
2.5% of patients. In table 2 comparison of
blood markers based on the kind of Kidney
stone is demonstrated.

Dialysis was positive in 3 patients (1.5%).
History of surgery was positive in 3 patients
(1.5%). ESWL history was positive in 8.0%. In
evaluated patients, the mean level of calcium
was 8.83 * 0.27, phosphorus was 4.60 + 0.33,
PTH was 3520 + 14.22, uric acid was
498 + 1.57, creatinine was 1.38 + 1.02 and
blood urea nitrogen level was 16.69 + 11.54.
In table 3 comparison of measured blood
markers regarding to the number of stones
are seen.

Stag horn stones are significantly
associated with progression to renal failure
and subsequent  complications like
hemodialysis (P = 0.001), surgery (P = 0.001).
Recurrent infection was more frequent in
calcium containing stones (P = 0.001) and
ESWL undergoing patients (P = 0.130). Stone
numbers were more than 3 in HD patients
(P = 0.001). Uric acid stones were more seen
in HD patients (P = 0.170).

HD was seen more frequently in males
than females and OR = 0.84, 95% CI
(0.44-0.95), P = 0.030. History of ESWL was a
positive predictor for future renal failure and
loges tic regression result was: OR = 6.48,

95% CI (1.74-24.14), P = 0.002.

Discussion

This study was performed to investigate the
prevalence and risk factors of renal failure
following nephrolithiasis in Tabriz, Iran.

Prevalence of urinary stones is estimated
to be about 3-2%. The probability that a white
person until age 70 experience at least one
renal stone is 1 in 8.10 Repeated renal stone
possibility without proper treatment was 10%
during the 1st year and35% during the first 5
years. Urolithiasis is a major health problem
in at least 20% of peoples that cause different
levels of renal insufficiency. Urinary stones
are found in men more than females (ratio of
3-1).10 Our study also confirms these results
and also staghorn form of renal stone was
seen more frequently in males, but the
difference was not statistically remarkable
(P = 0.110). In our study of 200 patients, 130
cases (65%) were male, and 70 cases (35%)
were female and there was a significant
difference (P = 0.001) like some other
studies.1!

Hemodialysis in men was needed more
than females and logistic regression result
was: odds ratio = 0.84, 95% confidence
interval (0.44-0.95), P = 0.030. Relative studies
reported that the mean common age for the
incidence of nephrolithiasis was in the 20-50
of age range,!! although it may occur at any
age. In a study on 183 patients by Oussama
et al. in Morocco in evaluation of correlation
between nephrolithiasis and renal failure,
mean age of patients was 60 years with a
significant prevalence in males!2 as it was
seen in our results. Coe et al. also reported
similar results.13

In our study, the mean age of patients was
41.3 +16.06 years, range of 18-70 years. Mean
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age in females and males was 41.07 + 16.46
and 41.42 + 15.91 respectively (P = 0.730). The
focus of the patients in our study was in the
range of 20-50 years, so that of 200 patients,
130 cases were in this age range. The mean
age in our study was much lower than
Oussama et al. 12 and Coe et al.’?® studies.
However, in confirmation of two above
studies, the male gender was the dominant
sex with 65.0%. In Oussama et al. of 183
patients, 15.3% had struvite renal stones,!2
that in our study was seen only in 1.0% of
cases. It is reported that the calcium oxalate
stones were the most common type of
urinary stones in men and women,314 we
showed that incidence of this kind of stones
is (68.7%).

Based on United States renal data system
information, among 228332 patients that
were candidates for renal transplantation
between the years 1993 and 1997, 1.5% of
patients candidate due to nephrolithiasis,
obstruction and gout, therefore, the estimated
incidence was 2.9 cases/year.* In our study
incidence of hemodialysis was 0.015 which is
really lesser than their results. It may be due
to small sample size. Similar studies with
larger sample sizes are recommended for
comparing the results.

Jungers et al. also reported that the overall
contribution of nephrolithiasis lead to ESRD
was 3.2%.6 In a retrospective epidemiological
study of nephrology and dialysis departments
of Ile de France (including a population of
about 10.7 million people), of 1060 dialysis
patients, nephrolithiasis was responsible for
ESRD in 1.8%.15 In a cohort study involving
171 patients with severe idiopathic calcium
stones, 18% of patients had mild renal failure,
but no patients had reached ESRD during the
follow-up of 3.5 years.1

In Gupta et al. study on 2000 patients with
nephrolithiasis ~ (which  were  collected
sequentially and non-selective), only 33
patients (1.7%) had mild to moderate renal
failure.’” In our study only 0.08% of the
patients had impaired renal function (serum
creatinine level more than 1.5 mg/dl).
Jungers et al. reported that the prevalence of
nephrolithiasis lead to ESRD was

significantly reduced over time (decrease
from 4.7% during the 1989-91-2.2% during
the 1998-200).6

Potential degeneration of renal function,
the importance of exact analysis and
metabolic evaluation of stone in the early
diagnosis and treatment highlights the
possible situations leads to ESRD. In our
study, few patients had a history of surgery
or ESWL. So it seems that immediate
intervention is necessary in patients with
nephrolithiasis that showed symptoms of
renal failure.

In Ounissi et al., calcium stones were
responsible for ESRD in 26.7% of patients
while the prevalence of calcium stones is very
high.1® The ratio was 26.7% in Jungers et al.t
while this value was significantly high in
Oussama et al. (58.5%).12 In our study, calcium
stones are responsible for renal failure in
24.0% of cases (49 patients out of 200 patients)
which was lower than Ounissi et al.18 Among
the 12 cases reported with calcium stones in
Jugers et al., severe hypercalciuria in 33.0% of
cases, primary hyperparathyroidism in 16.7%
and medullary sponge kidney was reported in
41.7% of cases® In our patients who
needed hemodialysis we could not find
similar problems.

The prevalence of uric acid stones in
various studies has been reported in
7.2-15.3% of cases.1415 This value in Oussama
et al.’2 and Jungers et al.® was 17.8 and 18.0%
respectively. The prevalence of uric acid
stones in our study was 7.0% which was in
the reported range, but was lower than
Oussama et al.12 and Jungers et al.¢ It appears
that the prevalence of this type of stone in
North Africa was more than European or
American countries. This reflects the impact
of nutritional factors in the incidence of this
type of stones.

In Worcester et al. study on 3266 patients
with nephrolithiasis, non-progressive ESRD
and non-significant reduction in creatinine
clearance between the two cut points were
reported.® In our study, the mean creatinine
level was 1.38 + 1.02 that showed a wide
range (range 0.9-10). In Ounissi et al., patients
reached ESRD at an average period of 12
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months.!8 Furthermore, in Singh et al. study,
14 of the 20 patients with nephrolithiasis
have reached to the ESRD in less than a
year.1?

Ounissi et al.’¥ and Singh et al.?® reported
that age, gender and geographic origin had
no effect on progression to ESRD but we
found that in north earth of Iran the
incidence of ESRD is lower. They also
mentioned that disease progress towards
CRF may be prevented with rapid diagnosis
of renal stones etiology and appropriate
therapy. In all of our HD patients” diagnosis
was done so late because they were not
closely under observation. In our study, 180
patients had only one renal stone, thus low
stone count in patients should not prevent
the regular evaluation in order to progress
toward renal failure.

References

1. Stamatelou KK, Francis ME, Jones CA, Nyberg
LM, Curhan GC. Time trends in reported
prevalence of kidney stones in the United
States: 1976-1994. Kidney Int 2003; 63(5):
1817-23.

2. Coresh J, Selvin E, Stevens LA, Manzi J, Kusek
JW, Eggers P, et al. Prevalence of chronic kidney
disease in the United States. JAMA 2007; 298(17):
2038-47.

3. Frymoyer PA, Scheinman SJ, Dunham PB, Jones
DB, Hueber P, Schroeder ET. X-linked recessive
nephrolithiasis with renal failure. N Engl J Med
1991; 325(10): 681-6.

4. Leumann EP. Primary hyperoxaluria: an important
cause of renal failure in infancy. Int J Pediatr
Nephrol 1985; 6(1): 13-6.

5. Worcester EM, Coe FL, Evan AP, Parks JH.
Reduced renal function and benefits of treatment in
cystinuria vs other forms of nephrolithiasis. B |
2006; 97(6): 1285-90.

6. Jungers P, Joly D, Barbey F, Choukroun G, Daudon
M. ESRD caused by nephrolithiasis: prevalence,
mechanisms, and prevention. Am J Kidney Dis
2004; 44(5): 799-805.

7. Streem SB. Long-term incidence and risk factors
for recurrent stones following percutaneous
nephrostolithotomy or percutaneous
nephrostolithotomy/extracorporeal shock wave
lithotripsy for infection related calculi. J UroB®5;
153(3 Pt 1): 584-7.

8. Worcester E, Parks JH, Josephson MA, Thisted
RA, Coe FL. Causes and consequences of kidney
loss in patients with nephrolithiasis. Kidney Int
2003; 64(6): 2204-13.

Conclusion

Nephrolithiasis despite recent advances in
diagnosis, treatment and prevention of stone
formation in patients, remains as a
preventable cause of ESRD in many patients
but the incidence is lower in our region but
due to severity and importance of this
complication all of the physicians and also
patients must be aware about it and all of the
patients followed up regularly specially
when the patient is involved with staghorn
stones and history of surgery.

Conflict of Interests
Authors have no conflict of interest.

Acknowledgments

We thank Dr. Ramona Moloudi for her helps
and patience.

9. Gambaro G, Favaro S, D'Angelo A. Risk for renal
failure in nephrolithiasis. Am J Kidney Dis 2001;
37(2): 233-43.

10.Ramello A, Vitale C, Marangella M. Epidemiology
of nephrolithiasis. J Nephrol 2000; 13 Suppl 3:
S45-S50.

11.Pearle M, Lotan Y. Urinary lithiasis: Etiology,
epidemiology, and pathogenesis. In: Wein A,
Kavoussi L, Novik A, Partin A, Peters C, editors.
Campbell walsh urology. @ Philadelphia, PA:
Saunders Elsevier; 2007. p. 1451-5

12.OQussama A, Kzaiber F, Mernari B, Hilmi A,
Semmoud A, Daudon M. Analysis of urinary
calculi in adults from the Moroccan Medium Atlas
by Fourier transform infrared spectrophotometry.
Prog Urol 2000; 10(3): 404-10. [In French].

13.Coe FL, Evan A, Worcester E. Kidney stone
disease. J Clin Invest 2005; 115(10): 2598-608.

14.Foley RN, Collins AJ. End-stage renal disease in
the United States: an update from the United States
Renal Data System. J Am Soc Nephrol 2007;
18(10): 2644-8.

15.Jungers P, Choukroun G, Robino C, Massy ZA,
Taupin P, Labrunie M, et al. Epidemiology of
end-stage renal disease in the lle-de-France area:
prospective study in 1998. Nephrol Dial Transplant
2000; 15(12): 2000-6.

16. Marangella M, Bruno M, Cosseddu D, Manganaro
M, Tricerri A, Vitale C, et al. Prevalence of chion
renal insufficiency in the course of idiopathic
recurrent calcium stone disease: risk factors and
patterns of progression. Nephron 1990; 54(4):
302-6.

17.Gupta M, Bolton DM, Gupta PN, Stoller ML.

JARCM/ Autumn 2014; Vol. 2, No. 4 191



Chronic renal failure in patients with nephrolitsig

Improved renal function following aggressive
treatment of urolithiasis and concurrent mild to
moderate renal insufficiency. J Urol 1994; 152(4):
1086-90.

18.Ounissi M, Gargueh T, Mahfoudhi M, Boubaker K,
Hedri H, Goucha R, et al. Nephrolithiasis-induced

end stage renal disease. Int J Nephrol Renovasc Dis
2010; 3: 21-6.

19. Singh |, Gupta NP, Hemal AK, Aron M, Dogra PN,
Seth A. Efficacy and outcome of surgical intervemti
in patients with nephrolithiasis and chronic renal
failure. Int Urol Nephrol 2001; 33(2): 293-8.

192 JARCM/ Autumn 2014; Vol. 2, No. 4



