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PredictiON OF the stone recurrence rate in complicated pyelonephritis

Resume. In order to assess the significance of individual factors in the pathogenesis of recurrent kidney stone formation course and their complex consideration in predicting urolithiasis, analysis of medical histories of 197 patients with recurrent urolithiasis was conducted. On the basis of certain anamnestic and clinical data as well as instrumental and laboratory values, tabular method of predicting conditions, that characterize the course of recurrent urolithiasis, has been developed. The amount of assessed points allows to determine the necessary prognosticated event such as relapse or 5-year remission of the disease. Accuracy of the proposed method is 96%, and its use is reasonable in patients with urolithiasis at the stage of metaphylaxis.
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Introduction. Urolithiasis (UL, or kidney stone disease) complicated by calculous pyelonephritis is among the most common and often recurrent diseases, representing an important health and social problem [1, 4, 5].
At present, the causes of stone formation and the role of many stone promoters in the pathogenesis of recurrent nephrolithiasis are not studied enough. The lack of effective methods of the treatment and metaphylaxis of the recurrent UL make it necessary to repeat surgical interventions which lead to various complications in 20–30% of cases, 10–15% of cases result in nephrectomy and 3% – in fatal outcome 
[1, 3, 6].
The aim of the study was to assess prognostic significance of individual stone promoter factors, along with their complex consideration in the pathogenesis of recurrent urolithiasis.


Materials and methods. 197 medical histories of patients with recurrent urolithiasis treated in urology clinic of Donetsk National Medical University from 2000 to 2009 were analyzed. Of the total number of patients, 42,1% were male, 57,9% – female, 70% (138 patients|) aged 25–50 years, 30% (59 patients) aged 
51–65 |years. By the type of stones the patients were subdivided as follows:
Конец формы

1. Calcium stones: 
a) calcium oxalate  – 32.9%; 
b) calcium phosphate – 30.5%. 
2. Magnesium stones – 19.8%. 
3. Uric acid stones – 12.7%. 
4. Protein stones: 
a) cystine – 3%; 
b) xanthine – 1%.
All patients underwent general clinical examination: taking anamnesis, examination of the patient, laboratory analysis (clinical analysis of urine and blood, determination of blood biochemical values, coagulation, blood type, Rh factor), as well as instrumental, roentgenological, radioisotope, ultrasound methods. Spectral analysis was used to determine the type of stones. Bacteriological examination of urine and blood including the identification of isolated cultures of bacteria and antibiotic susceptibility testing were conducted according to standard methods [1, 6].
Pyelonephritis was detected in 86% of patients after the admission to clinics. All patients underwent complex treatment regimens including conservative methods (antibiotics, analgesics, spasmolytics, detoxification, intensive care) and surgical interventions (ureterolithotomy, nephrostomy, extracorporeal lithotripsy). All patients were discharged to outpatient aftercare where metaphylaxis was performed. 

Together with the doctors of policlinic that provided outpatient aftercare we conducted analysis of cases of UL recurrence in examined patients that were discharged more than 5 years ago. It was established that the number of such patients equaled 156. Of this total number, 65 persons (41.7%) had no recurrence and all of them were invited to the clinic and examined (general examination, clinical as well as biochemical analysis of urine and blood, roentgenological, ultrasound, bacteriological methods). Patients with five-year remission were included into the reference group. This group was not statistically different (p> 0.05) from the main group of patients by sex, age and type of stone formation. 
When developing a prediction method, two states taken as the prediction object such as "aggravation" and "state of long-term (5 year) remission" were chosen, according to the groups of patients with UL.
Assessment of disease signs in all patients was performed by the method of Wald [2] according to the formulas:
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DR – diagnostic ratio (expressed as a positive and negative scale values). Positive values ​​indicate a predominance of the signs of the first predicted event in the group that is aggravation; negative, on the contrary, indicate the prevalence of prolonged remission state. P1 – frequency of aggravation (in %) in the presence of sign (or sign criterion); P2 – frequency of remission (in %) in the presence of sign (or sign criterion); P3 – frequency of aggravation (in %) in the absence of sign (or sign criterion); P4 – frequency of remission (in %) in the absence of sign (or sign criterion). 
Ethiologically and pathogenetically significant signs of UL, confirmed by modern researchers, were analyzed in both groups of patients, such as "imbalance of components of consumed food", " disturbance of the water regimen", "visualization of residual calculi and (or) abnormalities of the urinary tract," "changes in urine composition and properties" (with a list of indicators), "presence of comorbidities" (with their list). Certain digital values of all signs of disease are given in the Table 1, the range of values is ​​specified, some concepts are explained in the note after the table of the estimated signs.
The survey results were statistically processed on a personal computer using the licensed software of applied statistics «Statistica for Windows» from StatSoft Inc.

Results and discussion. DR values in two prognostic groups of patients with UL, calculated according to formulas 1 and 2, are presented in Table 1. According to the general rule, that is a part of the predicting method [2], it is necessary to proceed from the indicators of the patient that is being tested and, after the evaluation of this indicators according to the table, to find their general sum. If the sum of all DR values exceeds 20, it indicates the relapse of UL with 95% probability. If, on the contrary, the sum of all DR values ​​is lower than -20, it is an evidence of a long-term remission with 95% probability. 
It is expedient to consider several examples of prediction of stone formation recurrence in patients with UL at the stage of metaphylaxis.
Example 1. Follow-up of the 38-year-old female patient A., was made 
8 months after the discharge of urology clinic as well as two courses of therapy with antibiotics, vitamins and diet concerning oxalate stone formation and pyelonephritis At the time of examination imbalance of components of the consumed food was not detected, water regimen was not disturbed. 

In the pyelocaliceal system there were concretions found previously (residual stones), presence of erythrocytes (> 9 erythrocytes / HPF), presence of leukocytes (> 7 leukocytes / HPF), increased urine specific gravity, pH > 7.0, in urine there were > 15 microbial cells / HPF. The patient also suffered from obesity, arterial hypertension, chronic tonsillitis.

According to the present signs of disease, their evaluation according to the Table 1 was conducted and the general sum as the indicator "K" was found. 

К=∑DRi=-3-2+5+3+4+4+4+6+2+2-1+3-1=26

Conclusion: Since the data of the patient A. allow to obtain K = 26 exceeding the number 20, which indicates the prognosticated event with 95% probability, metaphylaxis carried on prehospital stage should be considered as insufficient and the relapse is possible in the near future. At the time of examination the patient had exacerbation of chronic pyelonephritis.
Table 1
Assessment of risk factors for recurrent urolithiasis course
	№ 
	Risk factors
	DR (points)

	1
	2
	3

	1
	Imbalance of components of the consumed food1

	
	detected
	5.0

	
	not detected
	-3.0

	2
	Disturbance of the water regimen 2:

	
	detected
	4.0

	
	not detected
	-2.0

	3
	Visualization of residual calculi and (or) abnormalities of the urinary tract:

	
	detected
	5.0

	
	not detected
	-1.0

	4
	Changes in urine composition and properties:

	
	a) presence of erythrocytes (> 9 erythrocytes / HPF)

	
	detected
	3.0

	
	not detected
	-3.0

	
	b) presence of leukocytes (> 7 leukocytes / HPF)

	
	detected
	4.0

	
	not detected
	-3.0

	
	c) increased urine specific gravity ( > 1026)

	
	detected
	4.0

	
	not detected
	-3.0

	
	d) urine рН beyond the normal range ( < 5.5; > 7.0)

	
	detected
	4.0

	
	not detected
	-4.0


Table 1, continued
	1
	2
	3

	
	e) infection process in urine (> 15 of microbial cells / HPF)

	
	detected
	6.0

	
	not detected
	-2.0

	5
	Comorbidities:

	
	a) ischemic heart disease and (or) arterial hypertension

	
	detected
	2.0

	
	not detected
	-2.0

	
	b) obesity and (or) diabetes mellitus

	
	detected
	2.0

	
	not detected
	-1.0

	
	c) diseases of the gastrointestinal system in acute stage
(peptic ulcer, cholecystitis, pancreatitis, colitis etc.)

	
	detected
	2.0

	
	not detected
	-1.0

	
	d) nidi of chronic infections in otorhinolaryngological organs|

	
	detected
	3.0

	
	not detected
	-1.0

	
	e) joint diseases and (or) gout

	
	detected
	1.0

	
	not detected
	-1.0


Note: 1 – надмірне the intake of purines or oxalates as part of plant foods, use of vitamin D3 and calcium in therapeutic doses, use of ascorbic acid at doses over 3 g per day.
2 –water consumption less than 1.5 L/day, physically demanding jobs.
Example 2. 26-year-old male patient B. had a recurrent type of stone formation and chronic pyelonephritis and was discharged from clinic 1 year ago. Metaphylaxis was held 6 months before the examination. At the time of examination imbalance of components of the consumed food was not detected, water regimen was not disturbed. There were no changes in the pyelocaliceal system according to ultrasound data.  There were no erythrocytes in urine, single leukocytes were present in urine but no bacteria were found, the properties of urine were within normal range. In anamnesis there were peptic ulcer and duodenal ulcer with no exacerbation at the time of examination. 
According to the present signs of disease, their evaluation according to the Table 1 was conducted and the general sum as the indicator "K" was found.
К=∑DRi=-3-2-1-3-3-3-4-2-2-1-1-1-1=-27

Conclusion: Since the data of the patient B. allow to obtain K = -27, which is less than the number of -20, that indicates the event "prolonged (over 5 years) remission" with 95% probability, metaphylaxis carried on prehospital stage should be considered as effective and the exacerbation of UL is not expected during 5 years. However, in order to prevent the relapse in future, the patient should be registered in the policlinic and be under the supervision with the necessary metaphylaxis being performed.
The accuracy of the method was tested on a control sample of 50 medical histories of patients treated at the clinic in 2000–2003 and patients re-admitted for the treatment during 2001–2007, which were not included in the study group, taken as a basis for the development of predicting method. 96% accuracy of the method has been shown. In 2 patients the forecast was uncertain (data in the range 20 > K > -20).
Overall, the prediction of conditions that characterize the course of recurrent UL at the stage of metaphylaxis allows to substantiate the terms of early prevention of stone formation and pyelonephritis in a patient and to assess the quality of metaphylaxis (or its individual components) that has already been held.

Thus, the results of this study have shown that on the basis of assessment of individual clinical, instrumental and laboratory values it is possible to predict events associated with exacerbation and remission of stone formation in patients with UL . The results of the proposed method are characterized by high accuracy, and the method is expedient at the stage of metaphylaxis in patients with UL.

CONCLUSIONS
1. At present, the role of numerous stone promotion factors in the pathogenesis of recurrent stone formation in urolithiasis is studied insufficiently.
2. The recurrence of urolithiasis occurs when the cumulative effect on the body is caused by a number of reasons and factors, including imbalance of components of consumed food, typical disturbances of the water regimen, certain anomalies of the urinary system, negative changes in physical and chemical properties of urine, appearance of residual calculi. The recurrence is significantly facilitated by comorbidities (arterial hypertension, obesity, certain diseases of the gastrointestinal system).

3. Mathematical evaluation of the aforementioned signs of the disease by the proposed method allows to predict the recurrence of stone formation at 96% accuracy. 
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