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Abstract: 
Background: The therapeutic potential of cisplatin as the best anticancer treatment for solid tumor is limited by its potential nephrotoxicity. This study analyses the incidence of cisplatin induced nephrotoxicity in oncology patients through GFR estimation using 99mTc-DTPA Tc-99m renal scintigraphy.  (Reference method) and to compare with predicted creatinine clearance. Methods: The data was collected from 85 patients undergoing chemotherapy treatment, using renal scintigraphy, their mean age = 44.8±12.8 years, treated by cisplatin that was given a dose in average of 200 mg/cycle. Renal function was assessed by several methods: Glomerular filtration rate from plasma clearance of Tc99m (DTPA), predicted creatinine clearance using the serum creatinine and the serum creatinine. Renal function measured before and after cisplatin cycles. Results: The result showed that there was significant difference between the GFR level and creatinine clearance before and after chemotherapy which is 9.8 ml/min/cycle for GFR using Tc99m (DTPA) and for Creatinine clearance it was 3.6 ml/min/cycle. Conclusions: In the conclusion the Cisplatin produced an early nephrotoxicity which was manifested by a significant decline in GFR in each cycle. Tc-99m DTPA method for GFR estimation should be used periodically for the early detection of nephrotoxicity induced by Cisplatin.
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I. Introduction
Cisplatin, a heavy metal complex, remains a major antineoplastic drug for the treatment of solid tumors. Full therapeutic potential of cisplatin is limited by long-lasting and potentially debilitating toxicity, most notable and principal target organ for cisplatin toxicity is kidney, which evolves slowly and predictably after initial and repeated exposure. This toxicity is manifested by reduced renal function and leads to serum-electrolyte and pathological changes in the urine analysis (1-2). Doses of cisplatin which produce changes in renal function may cause no histopathological changes. Higher doses of the drug lead to interstitial nephritis.(3-5) Thus, the assessment of renal function of in patients being treated with cisplatin is necessary at the early stage to avoid permanent renal damage (6). Glomerular filtration rate (GFR) is considered to be a representative parameter for evaluating the functional status of the kidneys. Measurement of GFR is based on the renal clearance of a marker in plasma, expressed as the volume of plasma completely cleared of the marker per unit time. Markers used to measure GFR include creatinine and  urea substances (7-9). 
Nuclear medicine method is proved as the gold standard for GFR estimation. However, this method is not performed routinely in clinical practice, because of technical complexity and limited availability. The intrinsic creatinine clearance (CrCl) has been widely performed in routine practice. This method, however, is not as accurate when compared to the nuclear medicine method. (10)
Therefore, simple and accurate determination of the GFR is still a clinical challenge (11-12). Numerous formulae have been developed to estimate GFR or creatinine clearance from serum creatinine and other variables. In 99mTc- DTPA (Diethylene Triamine Pentaacetic Acid) renography, GFR is calculated without blood or urine sampling. This method (Gates Method) has been the most common in the routine setting, although the diagnostic accuracy of the gamma camera methods is debatable. Several formulae have been developed to estimate either CrCl or 51Cr-EDTA (Ethylene Diamine  Triacetic Acid) measurements of GFR including the Cockroft-Gault (CG), Jelliffe and Wright formulae. Plasma sample method following a single-injection of radioactive markers has been proved effective as an alternative to the continuous infusion method for the determination of GFR in clinical practice.(13-15)
The aim of this study was to detect cisplatin nephrotoxicity by using of 99 mTc DTPA scintigraphic GFR measurement and creatinine clearance measurement and comparison of various methods of GFR estimation. 
II. Material and Method:
Sample selection of the study was non hypertensive, non diabetic or unstable patient with adequate baseline renal status patient. 85 patients (31 female and 54 male ) with mean age of 44.8 years were included in the study .all patients were planned to received cisplatin therapy an average dose of 867.5 mg for carcinoma of head and neck, brest, testicular  and lung in different stages. All patients who came to the nuclear medicine department to do radionuclide renal scan with glomerular filtration rate (GFR) measurement and creatinine clearance requested by physician for follow up.
Patient preparation: -The information about patient would be identified and also identified the disease background (symptoms and signs) then explain the procedure, the reports would be taken from the previous study (lab investigation), Patient must be well hydrated and avoid before injection. -Patient details should be checked together with an assessment of the possibilities of pregnancy for women and - Note patient’s height and weight for determination of BSA.
Technique: 99mTc-DTPA was prepared by following the manufacturer's instructions; aseptically two to  5-mCi (185 MBq) aliquots using a 3-cc syringe with a 22-gauge needle were drawn. One aliquot was set aside as the standard and the remainder were used for patient dose. The standard and the dose were calibrated carefully in a way that the percent difference between standard and dose should exceed 5% not under any circumstances. The patient was injected under the gamma camera  for a dynamic renal study. The empty and full syringes counts were recorded by well counter and also under gamma camera. GFR was automatically calculated by the Gates method in ml/min/1.73 m2.
Statistics:  Data was entered and analyzed by using Microsoft Excel 2007 and, Statistical Programme for Social Sciences (SPSS) . Population distribution of sample was also normal. In order to observe statistical significance, patient's data including mean change in GFR from baseline, in response to each cisplatin cycle were compared using paired sample t-test. For the comparison of methods, standard linear least-squares regression analysis was used. A p-value of 0.001 or less was considered significant.




III. Results and discussion 

Figure1. Shows the correlation between the total GFR in ml/min versus number of cycle for chemotherapy patient.

Figure 1 shows there was a linear regression between  the number of chemotherapy cycle and GFR values in general reduced by 9.787 ml/min per cycle; this reduction can be estimated by the following equation: GFR = (- 9.787 × cycles) +113.8




Figure 2 shows the correlation between the serum creatinine clearances in ml/min versus number of cycles for chemotherapy patient.
Figure 2 shows there was a linear regression between the numbers of chemotherapy cycle and Serum creatinine. The Serum creatinine level reduced by 3.655 ml/min per cycle, where it can be calculated as follows: Creatinine clearance = (- 3.655 × cycles) +94.2



Figure 3 shows the correlation between the GFR in ml/min values before chemotherapy versus GFR in ml/min values after chemotherapy.

Figure 3 shows there was a linear regression between the GFR before chemotherapy and GFR after chemotherapy. The reduction of GFR by a factor of 0.83 where it can be given by the following equation: GFR before = (0.833× GFR after) -1.378


Figure 4 shows the correlation between the creatinine clearances in ml/min before chemotherapy versus creatinine clearances in ml/min values after chemotherapy.

Figure 4 shows was a linear regression between creatinine clearances before chemotherapy and creatinine clearances after chemotherapy. The creatinine clearances level reduced by a factor of 0.4985 after chemotherapy and this reduction can be calculated by using the following equation: creatinine clearances before= (0.4985× creatinine clearances after) +28.68



Figure 5 shows the correlation between the GFR in ml/min before chemotherapy versus age in years.

Figure 5 shows was a linear regression between age and total GFR after chemotherapy the rate of change in GFR was - 0.2436 ml/min at each year from patient age.


Figure 6 shows the correlation between the total GRF in ml/min before chemotherapy versus age in years.
Figure 6 shows was a linear regression between age and serum creatinine clearance before chemotherapy the rate of change in creatinine clearance was -0.1928 ml/min at each year from patient age.



Figure 7 shows the correlation between the total GFR in ml/min before chemotherapy versus body mass index.
Figure 7 shows was a linear regression between BMI and GFR after chemotherapy the rate of change in GFR was -1.0892 ml/min at each kg/m2 from patient BMI.



IV. Conclusion  
This study carried out to compare the efficacy of 99 mTc DTPA scintigraphic GFR measurement with creatinine measurement gates in the detection of Cisplatin nephrotoxicity. There for the result indicates that chemotherapy alter the filtration rate by inducing nephrotoxicity. This toxicity mainly depend on the mount of dose which explained by the number of cycle; therefore the rate of reduction in the function in respect to cycle 9.8 ml/min/cycle for GFR using Tc99m (DTPA) and for Creatinine clearance it was 3.6 ml/min/cycle. And these changes also can effect according to the age and BMI before and after chemotherapy respectively for GFR was - 0.2436 ml/min at each year from patient age, in creatinine clearance was -0.1928 ml/min at each year from patient age and for GFR was -1.0892 ml/min at each kg/m2 from patient BMI.
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