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Urinary stones in Eastern Saudi Arabia
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Abstract

Introduction: Nephrolithiasis is a common problem worldwide especially in areas of the hot climate like
Saudi Arabia. The aim of this analysis was to study the characteristics of urinary stones in Eastern Saudi Arabia
and to report the following: Composition of urinary stones, age and gender distribution, seasonal variation of
stone development, comorbid conditions associated with stone development and the incidence of urinary stones.
Methods: All urinary stones that were submitted to the Johns Hopkins Aramco Healthcare, previously Saudi
Aramco Medical Services Organization for analysis from January 2011 through January 2013 were analyzed.
Results: A total of 384 urinary stones were collected and submitted for analysis from 347 patients. There
was a male predominance with a male: female ratio of 3.9:1. The average age was 48.5 + 12.8 years. Weight
abnormality was predominant in both genders, and especially females. Calcium-based stones constituted
the great majority (84.6%) followed by uric acid stones (12.8%). The other forms of stones were rare. More
stones were recovered during the hot season, May to September. The calculated annual incidence of
urolithiasis was 111/100,000 individuals.

Conclusion: Calcium based stones are the most common urinary stones observed in Eastern Saudi Arabia.
There is a clear association between the diagnosis of urinary stones and the hot season
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INTRODUCTION

Urolithiasis is a common problem with an increasing incidence
and prevalence worldwide.) There is a geographical variability
of urolithiasis with higher prevalence of stone formation in areas
of hot climate as compared to moderate climate.”*} Decreased
fluid intake, increased perspiration, and increased urinary
concentration could predispose to increased crystallization
and stone formation. Besides climatic conditions, there are
other factors that predispose to stone formation such as
genetic factors, dietary habits, water hardness, race, gender,
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chemical composition of urinary stones and the association
with metabolic abnormalities and climatic changes in Eastern

Saudi Arabia.

METHODS

We retrospectively analyzed the data of all urinary stones that
were submitted for analysis over a period of 25 months — from
January 2011 through January 2013. Information was extracted
from the computer database at Johns Hopkins Aramco
Healthcare (JHAH), previously Saudi Aramco Medical Services
Organization. The stones were either passed spontaneously or after
fragmentation by shock wave lithotripsy; or extracted surgically by
ureteroscopy or percutaneous nephrolithotomy. All stones were
submitted to the laboratory of JHAH. No distinction was made
between renal stones and urinary bladder stones.

Each stone was kept clean, dry, and transported in a
screw-capped plastic container to the Urolithiasis Laboratory
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in Houston, Texas. All stones were analyzed using infrared
spectrum analysis. In brief, representative specimens were taken
from all identifiable layers of the calculus. Each specimen was
Weighed and crushed into a fine powder. An infrared spectrum
of each specimen was recorded, and the resulting spectrum
compared against reference spectra of all known calculus
components including calcium, magnesium, oxalate, uric acid,

carbonate, phosphate, ammonia, and cystine.[gl

In addition to the chemical composition of the stones,
baseline variables including age, gender, weight, co-existence
of co-morbid conditions including diabetes mellitus (DM),
hypertension (HTN), dyslipidemia, and hyperuricemia were
collected. Time of the year was divided into two seasons, a
hot season beginning n May until the end of September, and
a moderate season eXtending from October until the end of
April. Meteorological data about the monthly temperature
for the city of Dhahran was obtained from the website of the
National Meteorology and Environment Center, a branch of
the Jiddah Regional Climate Center of South-West Asia located
in Jiddah, Saudi Arabia, for the years 1999-2010."'

Statistical analysis

Continuous variables were reported as means T standard
deviation, and categorical variables were reported as proportions.
Student’s t-test was used to compare the means. Pearson
correlation test was used to calculate the correlation coefficient
between the data sets. P values < 0.05 were considered to
be signiﬁcant. The statistical analyses were performed using

Microsoft Office Excel 2010.

The study was approved by the Institutional Review Boards
at JHAH.

RESULTS

The total number of individuals registered for medical
care at JHAH in 2011 and 2012 were 155, 169 and 153,
194, respectively. A total of 384 stones from 347 patients
were submitted for analysis between January I, 2011 and
January 31, 2013. Saudi citizens accounted for 307 of the
patients and 40 were expatriates, There were 259 males and
88 females, with a male to female ratio of 3.9:1. The mean
age was 48.82 £ 12.96 and 47.77 £ 11.2 years for male and
female patients, respectively, P=0.25.The majority of patients
were either overweight or obese. The mean body mass index
was higher in females compared with males (32.01 £ I1.65
and 29.87 £ 5.95 kg/m?, respectively, P = 0.013) [Table I].
Metabolic abnormalities including HTN, DM, dyslipidemia,
and hyperuricemia were found in a large proportion of patients
as shown in Table 1.
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Pure calcium oxalate stones were the predominant form
accounting for 74.2% of all stones followed by uric acid
stones (12.8%) and mixed calcium oxalate/phosphate/uric
acid stones (10.4%). There were only five calcium apatite
stones, two struvite stones, and three ammonium acid urate
stones [Figure 1]. More stones were obtained during the hot
season from May to September than during the moderate
season from October through April, P =0.0034 [Figure 2].
There was a positive correlation between the time of the year
when the stones were obtained and the monthly temperature,
correlation coefficient 0.599. The calculated annual incidence

of urolithiasis was 111/100,000 individuals.

DISCUSSION

Urolithiasis is a common problem with increasing incidence and
prevalence worldwide. There are several factors that contribute
to the development of urolithiasis including genetic factors,

Table 1: Demographics of the study population

Total number Percentage
Stones 384
Patients 347 100
Male 259 74.7
Female 88 25.3
Male:female 3.9:1
Age (years) 48.5 (7-86)
Male age 48.8 (7-86)
Female age 47.8 (19-76)
Saudi 307 88.5
Non-Saudi 40 11.5
BMI-Female 32.01
BMI-Male 29.87
DM 85 25
HTN 108 31
Dyslipidemia 114 33
Hyperuricemia 17 5
DM + HTN 56 16
DM + HTN + dyslipidemia 42 12

BMI: Body mass index (kg/m?), HTN: Hypertension, DM: Diabetes mellitus
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Figure 1: Chemical composition of the urinary stones. Amm Acid:
Ammonium acid urate
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Figure 2: Monthly number of urinary stones in relation to the average
monthly temperature from 1999 to 2010. Temp C: Temperature in
celsius

dietary habits, water hardness, weather factors, race, gender, age,
occupation, and body weight.“’“’ﬂ Besides the adverse health
consequences of urolithiasis, there is a huge cost implication
related to providing medical care to the affected individuals
and loss of working hours. Identification of the chemical
composition of stones is an essential step in the metabolic

evaluation and treatment of urolithiasis.

Some earlier studies have investigated various aspects of
kidney stones in the central and western regions of the
country. Al-Hadramy looked at the seasonal variation of
renal colics in the western region of Saudi Arabia as reported
to the emergency department, and found more renal colic
presentations during the hot summer months."®! Khan et al.
looked at the epidemiological risk factors and composition of
urinary stones in the middle region of Saudi Arabia. In that
analysis, the authors found a high male: female predominance
of 5:1, and clear association with the hot months.['" Similar to
our report, calcium oxalate stones were found to be the most
common followed by uric acid and phosphate stones,

Eastern Saudi Arabia is known for its extreme hot climate
during the summer months with temperatures up to 50°C. We
have observed a higher passage of urinary stones during the hot
season. T his observation has been previously reported by several

[2510-13] The explanation is that

investigators in other areas.
dehydration—with the consequent concentrated urine-promotes
an increase in urinary supersaturation, crystallization, and stone

formation.!

Due to the changes n Iifestyle of the Saudi population, an
alarming increase in the prevalence of obesity in all parts of the
country has been observed.['* Weight abnormality has reached
an epidemic level, where, in some parts of the country, two-third
of the popuiation is either obese or overweight.[ls] Besides the
many health consequences associated with obesity, a rise in the
prevalence of urinary stones will be expected.

In addition to obesity, the metabolic syndrome has been
implicated as a risk factor for the formation of both calcium

16-18

oxalate and uric acid kidney stones.!1018] High urinary acid
excretion that results in lowering the urine pH was found to be
a feature of the metabolic syndrome and was associated with
the degree of insulin resistance."” In addition to the weight
abnormalities observed in our cohort, a substantial proportion
of the patients had one or more metabolic abnormality such

as HTN, DM, dyslipidemia or hyperuricemia.

This study has several limitations, mainly related to the retrospective
nature of the study. Since stones may pass spontaneously and may
be discarded by patients, the data presented herein may be biased
toward the stones that were submitted for analysis, and do not
necessarily represent the actual number of stones. Therefore,
the incidence of urinary stones reported in our study may
underestimate the true incidence of urolithiasis. The metabolic
abnormalities and comorbidities found in patients with urinary
stones were based on the recorded information in the digital data
system. Failure to update the patients’ significant data would
underestimate the true association between urinary stones and
the metabolic abnormalities. However, the reiatively Iarge number
of stones and patients included in the study would minimize
the effect of these variables and should give a fair assessment of
urinary stones and the associated comorbidities. A prospective
study will more accurately answer some of the questions related

to urolithiasis in this area.

CONCLUSION

This study is the first to address urolithiasis in Eastern Saudi
Arabia. Our finding confirms that pure calcium oxalate was
the dominant form of urolithiasis followed by uric acid
stones and mixed calcium stones. The other types of stones
were very rare. We also have observed a seasonal variation in
the development of urolithiasis with more stones diagnosed

during the hot season.
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