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 Consequent to the extended use of intravenous iodinated contrast media, increased adverse effects have been 
recognized, with Contrast-Induced Nephropathy (CIN) constituting one of the most serious of these adverse 
effects. The purpose of the current study was to investigate a prophylaxis strategy for reducing the effect of 
intravenous contrast on the development of CIN. Data were collected from 120 patients who received intravenous 
iodinated contrast agents during CT procedures. CIN was defined as a relative increase of more than 25% or an 
absolute increase of ≥ 0.5 mg/dL (44 µmol/L) in serum creatinine levels within 48-72 hours post-CT. Our prophylaxis 
strategy involved intravenous administration of 500 ml normal saline within one hour before the CT procedure 
and 3 liters of oral hydration within 12 hours post-CT. Additionally, the volume of administered low osmolality 
contrast media was based on the weight of the patient. A paired t-test revealed no statistically significant 
differences in creatinine (t = 0.07, P = 0.942) or urea (t = 0.52, P = 0.608) pre-CT vs. post intravenous iodinated 
contrast media-enhanced CT. Use of low osmolality contrast media and good hydration pre and post intravenous 
iodinated contrast administration are effective approaches to the prevention of CIN. 

Keywords: contrast-enhanced computed tomography, contrast-induced nephropathy, hydration, low 
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INTRODUCTION 

Contrast-Induced Nephropathy (CIN) is defined as a 
deterioration of renal function as measured by an increase in 
serum creatinine of more than 25% or 44 µmol/L within three 
days of intravascular administration of contrast media (CM) in 
the absence of other etiology such as nephrotoxins, 
hypotension, urinary obstruction, or atheromatous emboli 
[1,2]. Several different definitions are used in the literature, 
most relying on the measurement of serum creatinine 
concentrations. Contrast-induced acute kidney injury (CI-AKI) 
has also been described in which injury or damage to the 
kidney has taken place, but is subclinical in that no measurable 
reduction in renal filtration is apparent [3]. The American 
College of Radiology suggests using the term postcontrast 
acute kidney injury (PC-AKI) rather than CIN as the literature 
points to an association but not causality [4]. 

Standardization of evidence-based best practices in 
nursing care may reduce the incidence of acute kidney injury 
due to contrast material by standardized fluid orders, patient 
education about oral hydration, and by limiting the volume of 
contrast material [5]. Several studies recommended that 
hydration is the intervention best supported by evidence for a 

preventive effect on CIN, though no randomized controlled 
trials directly compared hydration versus no hydration. 
Furthermore, intravenous hydration seems to be more 
effective than unlimited oral hydration [6-9]. An experimental 
study suggested that non-ionic contrast agents are less 
nephrotoxic than ionic alternatives. Consequently, the type 
and volume of contrast used correlate with the risk of CIN [10]. 

Comprehensive literature searches for randomized 
controlled trials of outpatient oral hydration treatment 
suggested that the oral fluid regimen might be regarded as a 
possible outpatient treatment option for CIN prevention in 
patients with normal to moderately reduced kidney function 
[11]. CIN is associated with adverse outcomes such as 
hospitalization, mortality, and dialysis. Unfortunately, there 
are no published reports from the Gaza Strip showed the 
incidence of CIN or the side effects of intravenous contrast 
injection during CT examinations.  

The purpose of our study was to investigate a preventive 
approach to control the incidence of CIN among patients 
undergoing CT procedures involving intravenous contrast. 
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MATERIALS AND METHODS 

The present work was designed as a pre-experimental 
study design with prospective data collection aiming to study 
the deterioration of renal function as a side effect of iodinated 
contrast administration. This study was conducted in the Gaza 
Strip-Palestine hospitals for three months and included 120 
hospitalized patients who underwent contrast-enhanced CT. 
The sample size determined by consecutive sampling in which 
every patient meets the criteria of inclusion is selected during 
the study period. The ethical approval was obtained from the 
human resource development general directorate in the 
Ministry of Health. Patients were evaluated by following their 
medical files. Pre and post-procedure urea and serum 
creatinine levels were recorded from the patients’ files. 

The study included the non-urgent admitted patients who 
documented with normal kidney function. We excluded the 
patients at risks such as patients with a history of severing 
allergy CM, congestive heart failure (CHF), preexisting chronic 
kidney disease (CKD), patients with a renal transplant, 
oncology patients and patients with anemia. 

The flow diagram of the study is illustrated in Figure 1, 
which identifies the patient flow and the prevention strategy. 
The patients were given intravenous hydration of 500 ml 
normal saline (0.9%) by rate 2 ml/kg/hour before the CT 
procedure [12] prescribed by a consultant physician as 
hospitals policy for hospitalized patients. Pre-CT procedure 
serum creatinine and urea levels were obtained. During the 
procedure, the particular contrast material used, the dose of 
the contrast material, and the route of administration were 
documented. The volume of contrast media was administrated 
concerning a body weight-tailored CM dose of 1.0 ml/kg. During 
the 12 hours immediately following the CT exam, patients were 
instructed to drink three liters of water. Regardless of excluding 
the high-risk group, the consultant doctor performed a clinical 
judgment for the instruction of oral hydration. Hence, the 
volume of oral hydration was distributed within 12 hours to 
avoid hypervolemia. Furthermore, the commitment of patients 
for drinking oral hydration was followed and monitored by the 
patient’s family. Serum creatinine and urea levels were 
obtained at 48-72-hours post-procedure from the same 
reference laboratory where pre-CT levels were determined. 

Data analysis was done using SPSS version 25.0 software. 
The numerical variables are presented as mean and standard 
deviation. The categorical variables are shown as frequencies 
and percentages. A P-value of less than 0.05 was considered 
statistically significant. 

RESULTS 

 Gender distribution in the sample shows that there are 68 
(56.7%) male and 52 (43.3%) female. Concerning age, the mean 
age of all patients in the sample is 52.3 years with a standard 
deviation of 7.2 years. Medical histories of the study subjects 
are illustrated in Table 1. Ten (8.3%) patients had a history of 
heart disease, and 21 (17.5%) had a history of diabetes. 

All study subjects were administered Omnipaque (Iohexol) 
350, a non-ionic, low osmolality, water-soluble radiographic 
contrast medium with a molecular weight of 821.14 and an 
iodine content 46.36%. The injection flow rate was 4-5 per 
second, and the administered volume ranged from 80 to 120 
with an average of 96 ml. 

A paired t-test was used to identify differences in urea and 
creatinine levels pre- and post- contrast-enhanced CT. Results 
are shown in Table 2. The test revealed no statistically 
significant differences in urea pre- (mean= 35.3, SD = 15.2) and 
post- (mean= 33.9, SD = 25.4) CT, with t = 0.52 and P-value = 
0.608. Similarly, there were no statistically significant 
differences between pre- (mean = 0.96, SD = 0.27) and post- 
(mean = 0.95, SD = 0.48) CT creatinine, with t = 0.07 and P-value 
= 0.942. 

DISCUSSION 

A prevention strategy based on hydration and utility of low 
osmolality contrast media is effective, resulting in no 
significant changes in urea and creatinine. Consistent with 

 
Figure 1. Flowchart of the prophylaxis strategy 

Table 1. Medical history prior to the CT procedures 
Patients’ medical history Categories Frequency (%) 

History of heart disease Yes 10 (8.3%) 
No 110 (91.7%) 

Diabetes Mellitus Yes 21 (17.5%) 
No 99 (82.5%) 

 

Table 2. Paired t-test differences in creatinine and urea pre- 
and post- contrast-enhanced CT 

P-value t Mean ± SD Category Test 

0.942 0.07 
0.96 ± 0.27 Pre-CT Creatinine 
0.95 ± 0.48 Post-CT 

0.608 0.52 
35.3 ± 15.2 Pre-CT Urea 
33.9 ± 25.4 Post-CT 
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these results, a study conducted by Persson et al. [13] has 
recommended that hydration is the most effective treatment 
to prevent CIN through increased urine flow rates and dilution 
of the concentration of contrast media, which accelerates 
excretion. 

Studies that showed that oral hydration before the contrast 
exposures are parallel in term of CIN prevention compared with 
intravenous hydration [12,14]. A more systemic review 
recommended that oral hydration may be as effective as 
intravenous fluid for CIN prevention [15]. In addition to the 
timing and route of hydration, the fluid composition may also 
contribute to prevention of CIN. Consistent long-term studies 
to regulate the optimal hydration strategy are needed. Several 
potential mechanisms can contribute to the beneficial effect of 
volume expansion [16]. 

With respect to the type of contrast media, studies 
comparing high versus low osmolality contrast media 
indicated that low osmolality reduced the incidence of CIN 
[17,18]. Guidelines on the use of intravascular iodinated 
contrast material administration recommend intravascular 
volume expansion with isotonic saline as standard prophylaxis 
for those considered at risk of CIN [19-24]. Consequently, the 
burden of huge budget’s effects on patient and hospital 
because the pre and post CT procedural prophylactic 
treatment requires hospitalization for up to 24 h. 

Regarding CIN risk stratification, Davenport et al. [25] used 
estimated glomerular filtration rate (eGFR), which indicated 
that intravenous low-osmolality iodinated contrast (IV LOCM) 
does not appear to be a nephrotoxic risk factor in patients with 
stable renal function. Furthermore, non-confounded post-CT 
CIN is rare in hospitalized adults with a stable renal function 
[26]. In parallel to the use of LOCM, careful consideration of 
procedural technique can reduce contrast load. Thus, the 
medical imaging specialist should be familiar with low contrast 
volume dose CT. The use of lower contrast media doses 
significantly reduces CIN [27]. 

The present study has several limitations. First, selection 
bias may be present because the study did not adequately 
recruit from a high-risk group. Second, due to the logistic 
barriers to follow-up, the study excluded outpatients. This is an 
area needing further study, as the strategy is readily adaptable 
to this group. The IV fluid can be administered before the CT 
procedure in the preparation room. The post-CT oral hydration 
can easily be done at home and monitored by the patient’s 
family. Third, previous studies [28-30] investigated CIN by 
estimated glomerular filtration rate (eGFR), whereas the 
current study could not test the eGFR pre- and post-CT. Thus, 
further studies of outpatients and high-risk groups in Gaza 
Strip-Palestine are necessary. 

CONCLUSION 

The present investigation has attempted to investigate the 
preventive approach to control the incidence of CIN among 
patients undergoing CT procedures involving intravenous 
contrast in the Gaza Strip-Palestine hospitals. There is little 
evidence that IV iodinated contrast material is an independent 
risk factor for CIN when applying a preventive strategy 
involving good hydration pre- and post-CT together with the 
use of low osmolality contrast media.  

 

Author contributions: All authors have sufficiently contributed to the 
study, and agreed with the results and conclusions. 
Funding: No funding source is reported for this study. 
Declaration of interest: No conflict of interest is declared by authors. 
Acknowledgements: The author is grateful to Professor Thomas 
Foster from the University of Rochester for his careful reading of the 
manuscript, helpful suggestions, and English language editing. 

REFERENCES 

1. Thomsen HS. European Society of Urogenital Radiology 
guidelines on contrast media application. Curr Opin Urol 
2007;17(1):70-6. https://doi.org/10.1097/MOU.0b013e3280 
11c96f PMid:17143114 

2. Goldenberg I, Matetzky S. Nephropathy induced by 
contrast media: Pathogenesis, risk factors and preventive 
strategies. Can. Med. Assoc. J 2005;172(11):1461-71. 
https://doi.org/10.1503/cmaj.1040847 PMid:15911862 
PMCid:PMC557983 

3. Ronco C, Stacul F, McCullough PA. Subclinical acute kidney 
injury (AKI) due to iodine-based contrast media. Eur. Radiol 
2013;23(2):319-23. https://doi.org/10.1007/s00330-012-
2607-y PMid:22895617 

4. American College of Radiology Manual on Contrast Media, 
version 10.3. https://www.acr.org/Clinical-Resources/ 
Contrast-Manual (Accessed: 21 September 2020). 

5. Lambert P, Chaisson K, Horton S, et al. Reducing Acute 
Kidney Injury Due to Contrast Material: How Nurses Can 
Improve Patient Safety. Crit Care Nurs 2017;37(1):13-26. 
https://doi.org/10.4037/ccn2017178 PMid:28148611 
PMCid:PMC5557383 

6. Trivedi H, Moore H, Nasr S, Aggarwal K, Agrawal A, Goel P, 
Hewett J. A Randomized Prospective Trial to Assess the 
Role of Saline Hydration on the Development of Contrast 
Nephrotoxicity. Nephron Clin Pract 2004;93(1):c29-c34. 
https://doi.org/10.1159/000066641 PMid:12411756 

7. Marenzi G, Ferrari C, Marana I, et al. Prevention of Contrast 
Nephropathy by Furosemide with Matched Hydration. 
JACC Cardiovasc. Interv 2012;5(1):90-7. https://doi.org/ 
10.1016/j.jcin.2011.08.017 PMid:22230154 

8. Briguori C. Renalguard system: A dedicated device to 
prevent contrast-induced acute kidney injury. Int. J. 
Cardiol 2013;168(2):643-4. https://doi.org/10.1016/j.ijcard. 
2011.12.069 PMid:22236513 

9. Solomon R. Forced diuresis with the Renal Guard system: 
Impact on contrast-induced acute kidney injury. J. Cardiol 
2014;63(1):9-13. https://doi.org/10.1016/j.jjcc.2013.10.001 
PMid:24239195 

10. Solomon R. Contrast media: are there differences in 
nephrotoxicity among contrast media?. Biomed Res Int 
2014; 2014:1-8. https://doi.org/10.1155/2014/934947 
PMid:25157371 PMCid:PMC4135170 

11. Cheungpasitporn W, Thongprayoon C, Brabec B, Edmonds 
P, O’Corragain O, Erickson S. Oral hydration for prevention 
of contrast-induced acute kidney injury in elective 
radiological procedures: A systematic review and meta-
analysis of randomized controlled trials. N. Am. J. Med. Sci 
2014;6(12):618-24. https://doi.org/10.4103/1947-2714. 
147977 PMid:25599049 PMCid:PMC4290050 

12. Maioli M, Toso A, Leoncini M, et al. Bioimpedance-guided 
hydration for the prevention of contrast-induced kidney 
injury. J Am Coll Cardiol 2018;71(25):2880-9. 
https://doi.org/10.1016/j.jacc.2018.04.022 PMid:29929610 

https://doi.org/10.1097/MOU.0b013e328011c96f
https://doi.org/10.1097/MOU.0b013e328011c96f
https://doi.org/10.1503/cmaj.1040847
https://doi.org/10.1007/s00330-012-2607-y
https://doi.org/10.1007/s00330-012-2607-y
https://www.acr.org/Clinical-Resources/Contrast-Manual
https://www.acr.org/Clinical-Resources/Contrast-Manual
https://doi.org/10.4037/ccn2017178
https://doi.org/10.1159/000066641
https://doi.org/10.1016/j.jcin.2011.08.017
https://doi.org/10.1016/j.jcin.2011.08.017
https://doi.org/10.1016/j.ijcard.2011.12.069
https://doi.org/10.1016/j.ijcard.2011.12.069
https://doi.org/10.1016/j.jjcc.2013.10.001
https://doi.org/10.1155/2014/934947
https://doi.org/10.4103/1947-2714.147977
https://doi.org/10.4103/1947-2714.147977
https://doi.org/10.1016/j.jacc.2018.04.022


4 / 4 Mansour et al. / ELECTRON J GEN MED, 2021;18(2):em281 

13. Persson PB, Hansell P, Liss P. Pathophysiology of contrast 
medium–induced nephropathy. Kidney Int 2005;68(1):14-
22. https://doi.org/10.1111/j.1523-1755.2005.00377.x 
PMid:15954892 

14. Dussol B, Morange S, Loundoun A, Auquier P, Berland Y. A 
randomized trial of saline hydration to prevent contrast 
nephropathy in chronic renal failure patients. Nephrol Dial 
Transplant 2006;21(8):2120-6. https://doi.org/10.1093/ndt/ 
gfl133 PMid:16611682 

15. Hiremath S, Akbari A, Shabana W, Fergusson D, Knoll G. 
Prevention of Contrast-Induced Acute Kidney Injury: Is 
Simple Oral Hydration Similar to Intravenous? A Systematic 
Review of the Evidence. PLoS One 2013;8(3):e60009. 
https://doi.org/10.1371/journal.pone.0060009 
PMid:23555863 PMCid:PMC3608617 

16. McCullough PA, Adam A, Becker CR, Davidson C, Lameire N, 
Stacul F, Tumlin J. Risk Prediction of Contrast-Induced 
Nephropathy. Am. J. Cardiol 2006;98(6):27-36. https:// 
doi.org/10.1016/j.amjcard.2006.01.022 PMid:16949378 

17. Pannu N, Wiebe N, Tonelli M, Alberta Kidney Disease 
Network FT. Prophylaxis Strategies for Contrast-Induced 
Nephropathy. JAMA 2006;295(23):2765-79. https://doi.org/ 
10.1001/jama.295.23.2765 PMid:16788132 

18. Calvin AD, Misra S, Pflueger A. Contrast-induced acute 
kidney injury and diabetic nephropathy. Nat. Rev. Nephrol 
2010;6(11):679-88. https://doi.org/10.1038/nrneph.2010. 
116 PMid:20877303 PMCid:PMC4476402 

19. National Institute for Health and Care Excellence. Acute 
kidney injury: prevention, detection and management. 
2013. Available at: https://www.nice.org.uk/guidance/ 
cg169 

20. European Society of Urogenital Radiology. ESUR guidelines 
on contrast media, version 9.0. 2014. Available at: 
http://www.esur.org/guidelines/  

21. Canadian Association of Radiologists. Consensus 
guidelines for the prevention of contrast induced 
nephropathy. 2011. Available at: https://car.ca/wp-
content/uploads/Prevention-of-Contrast-Induced-
Nephropathy-2011.pdf  

22. The Royal Australian and New Zealand College of 
Radiologists. RANZCR iodinated contrast guidelines. 
Available at: https://www.ranzcr.com/fellows/clinical 
radiology/professional-documents/  

23. Nederlandse Vereniging voor Radiologie. Guideline safe 
use of contrast media. Available at: https://www.radio 
logen.nl/kwaliteit/richtlijnen-veilig-gebruik-
vancontrastmiddelen  

24. Van der Molen AJ, Reimer P, Dekers IA, et al. Post-contrast 
acute kidney injury. Part 2: risk stratification, role of 
hydration and other prophylactic measures, patients 
taking metformin and chronic dialysis patients: 
recommendations for updated ESUR Contrast Medium 
Safety Committee guidelines. Eur Radiol 2018;28(7): 2856-
69. https://doi.org/10.1007/s00330-017-5247-4 PMid: 
29417249 PMCid:PMC5986837 

25. Davenport MS, Khalatbari S, Cohan RH, Dillman J, Myles J, 
Ellis J. Contrast material-induced nephrotoxicity and 
intravenous low-osmolality iodinated contrast material: 
risk stratification by using estimated glomerular filtration 
rate. Radiology 2013;268(3):719-28. https://doi.org/ 
10.1148/radiol.13122276 PMid:23579046 

26. Moore A, Dickerson E, Dillman JR, Vummidi D, Kershaw D, 
Khalatbari S, Davenport M. Incidence of nonconfounded 
post-computed tomography acute kidney injury in 
hospitalized patients with stable renal function receiving 
intravenous iodinated contrast material. Curr Probl Diagn 
Radiol 2014;43(5):237-41. https://doi.org/10.1067/ 
j.cpradiol.2014.05.001 PMid:24909428 

27. Kane GC, Doyle BJ, Lerman A, Barsness G, Best P, Rihal C. 
Ultra-Low Contrast Volumes Reduce Rates of Contrast-
Induced Nephropathy in Patients with Chronic Kidney 
Disease Undergoing Coronary Angiography. J Am Coll 
Cardiol 2008;51(1):89-90. https://doi.org/10.1016/j.jacc. 
2007.09.019 PMid:18174044 

28. Solomon R, Barrett B. Follow-up of patients with contrast-
induced nephropathy. Kidney Int 2006;69:S46-S50. 
https://doi.org/10.1038/sj.ki.5000374 PMid:16612401 

29. McDonald, Jennifer S, Robert J. Postcontrast Acute Kidney 
Injury in Pediatric Patients: A Cohort Study. Am. J. Kidney 
Dis 2018;72(6):811-8. https://doi.org/10.1053/j.ajkd. 
2018.05.014 PMid:30041876 

30. Hossain MA, Costanzo E, Cosentino J, et al. Contrast-
Induced nephropathy: Pathophysiology, risk factors, and 
prevention. Saudi J Kidney Dis Transpl 2018;29(1):1-9. 
https://doi.org/10.4103/1319-2442.225199 PMid:29456202 

 

 

https://doi.org/10.1111/j.1523-1755.2005.00377.x
https://doi.org/10.1093/ndt/gfl133
https://doi.org/10.1093/ndt/gfl133
https://doi.org/10.1371/journal.pone.0060009
https://doi.org/10.1016/j.amjcard.2006.01.022
https://doi.org/10.1016/j.amjcard.2006.01.022
https://doi.org/10.1001/jama.295.23.2765
https://doi.org/10.1001/jama.295.23.2765
https://doi.org/10.1038/nrneph.2010.116
https://doi.org/10.1038/nrneph.2010.116
https://www.nice.org.uk/guidance/cg169
https://www.nice.org.uk/guidance/cg169
http://www.esur.org/guidelines/
https://car.ca/wp-content/uploads/Prevention-of-Contrast-Induced-Nephropathy-2011.pdf
https://car.ca/wp-content/uploads/Prevention-of-Contrast-Induced-Nephropathy-2011.pdf
https://car.ca/wp-content/uploads/Prevention-of-Contrast-Induced-Nephropathy-2011.pdf
https://www.ranzcr.com/fellows/clinicalradiology/professional-documents/
https://www.ranzcr.com/fellows/clinicalradiology/professional-documents/
https://www.radiologen.nl/kwaliteit/richtlijnen-veilig-gebruik-vancontrastmiddelen
https://www.radiologen.nl/kwaliteit/richtlijnen-veilig-gebruik-vancontrastmiddelen
https://www.radiologen.nl/kwaliteit/richtlijnen-veilig-gebruik-vancontrastmiddelen
https://doi.org/10.1007/s00330-017-5247-4
https://doi.org/10.1148/radiol.13122276
https://doi.org/10.1148/radiol.13122276
https://doi.org/10.1067/j.cpradiol.2014.05.001
https://doi.org/10.1067/j.cpradiol.2014.05.001
https://doi.org/10.1016/j.jacc.2007.09.019
https://doi.org/10.1016/j.jacc.2007.09.019
https://doi.org/10.1038/sj.ki.5000374
https://doi.org/10.1053/j.ajkd.2018.05.014
https://doi.org/10.1053/j.ajkd.2018.05.014
https://doi.org/10.4103/1319-2442.225199

	INTRODUCTION
	MATERIALS AND METHODS
	RESULTS
	DISCUSSION
	CONCLUSION
	REFERENCES

