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Abstract
Background: In spite of the development and availability of newer contrast media with reduced and enhanced safety profiles, 
certain patients remain at risk for serious adverse reactions. Creatinine clearance is widely used to assess at-risk patients. This is 
an acceptable practice for estimating the glomerular filtration rate.
Aim: The aim of the study was to find out whether creatinine clearance is determined before administration of intravenous iodi-
nated contrast medium (IICM) in some selected contrast-usage hospitals in Ghana.
Method: The research was a descriptive survey. The participants were selected through purposive sampling. Fifty-nine (59) ques-
tionnaires were sent to radiographers, radiologists and physicians from the respective imaging and urology departments of the 
selected hospitals. Fifty (n=50) completed questionnaires were received. Descriptive statistics was used to generate the results. 
Results: The study achieved a response rate of 85%. Most of the respondents (n=41; 82%); did not enquire or determine creati-
nine clearance of their patients before referring or performing procedures that involved the use of IICM. Reasons given for not 
doing so were as follows: cost involved (n=16; 32%), delay in booking (n=15; 30%), and booking disruptions (n=4; 8%). The test 
was considered to be cumbersome by eight (16%) of the respondents , whereas ten (20%) indicated they did not determine it 
because they relied on other staff (radiographers/radiologists relied on referring physicians and vice versa). 
Conclusion: Determination of creatinine clearance before IICM examinations by referring clinicians appeared lacking in the 
selected hospitals in Accra. The imaging departments also do not check their patients’ creatinine clearance or levels before per-
forming procedures. It is appropriate that the creatinine status is checked to avoid serious adverse reactions to at-risk patients. 
However, there are challenges in checking patients’ creatinine status, such as delays in booking patients, booking disruptions, 
high cost, the cumbersome nature of the test and communication gap.
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Introduction

Intravenous iodinated contrast media 
(IICM) are important water soluble agents 
administered intravenously to delineate 
the anatomical structures of interest for 
image visualisation. In view of the impor-
tant role of IICM in imaging, it has been 
mooted that approximately 60 million 
doses are administered worldwide each 
year.[1] IICM is becoming the most com-
monly prescribed drug in modern medi-
cal practice in view of its regular usage in 
most imaging examinations.[2] 

In spite of the crucial role it plays, and the 
availability of newer contrast media with 
reduced and enhanced safety profiles, 
there are idiosyncratic (anaphylactic) and 
non-idiosyncratic (chemotoxic) adverse 
effects that may arise from IICM admin-
istration.[3, 4] These adverse effects result 
in bradycardia, hypotension, neuropathy, 
convulsion, cardiovascular reactions and 
renal failure, a call for haemodialysis, and 
even mortality.[5-7] Studies have shown that 

contrast-induced nephropathy is the third 
most common cause of renal failure, oc-
curring in 1% to 20% of all patients and 
25% to 50% of those with baseline renal 
dysfunction.[8-10]

Since an adverse response to contrast 
media cannot always be predicted, it is 
internationally recommended that high 
risk patients should be screened before 
administration of IICM.[4, 6] The most effec-
tive and sensitive marker for measuring or 
predicting those at risk is by taking creati-
nine clearance.[11, 12] Creatinine clearance 
gives an estimation of patients who are at 
risk by comparing their creatinine levels 
in the blood and urine. This is an accept-
able practice for estimating glomerular 
filtration rate. The European Society of 
Urogenital Radiology (ESUR)[13] and the 
American College of Radiologists (ACR)[14] 
endorse screening of patients with unas-
certained renal function. They include a 
list of contrast procedures using question-
naires including measurement of serum 

creatinine in patients with high risk factors 
to rule out significant renal impairment. 
A study in the United States of America 
(USA) indicated that out of a 5.6 million 
civilian population 3.0% had high serum 
creatinine levels, and 70% were hyper-
tensive.[15]

The practice of identifying patients at risk 
of contrast medium induced nephropathy 
significantly differs among organisations. 
It is crucial to recognise such patients in 
order to put in place required safety meas-
ures.[16] Although serum creatinine is not 
a perfect indicator of renal function [16], 
it is largely utilised in clinical medicine  
to check the glomerular filtration rate 
(GFR).[17] A current serum creatinine level 
is required in patients who have had a 
recent intake of nephrotoxic drugs which 
predisposes a high likelihood of an elevat-
ed serum creatinine level. In addition it 
is required in patients with renal disease, 
proteinuria, diabetes mellitus, hyperten-
sion, and gout.[16] Other risk factors, which 
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Table 1: Questionnaire

SECTION A (Please tick the appropriate box) DEMOGRAPHIC DATA

Profession Physician  [    ]          Radiologist  [    ]          Radiographer  [    ]

SECTION B (Please tick and answer appropriately where necessary) 

Do you know patients at risk for undergoing intravenous iodinated contrast me-
dium (ICM) examination? Yes  [    ]          No  [    ]

KNOWLEDGE ASSESSMENT

Has any patient complained of reaction after referral / after performing intrave-
nous ICM examination before? Yes  [    ]          No  [    ]

Do you know of any adverse (serious) reaction that results from intravenous 
ICM administration? Yes  [    ]          No  [    ]

Have you heard of creatinine clearance test? Yes  [    ]          No  [    ]

If yes, what was your source of information?

Course of practice  [    ]

Internet  [    ]          Books  [    ]          Friends  [    ]          

Training  [    ]          Conference  [    ]          

Other........................................................................................

What is the purpose of creatinine clearance test? (Tick appropriate ones)

Renal function  [    ]          Cardiac function  [    ]          

Glomerular filtration rate  [    ]          Asthmatic  [    ]          

Contrast-induced nephropathy  [    ]

SECTION C: APPLICATION AND ATTITUDE CREATININE CLEARANCE (Please provide appropriate answer)

PhysiCiAn

How often do you refer patients for examinations that involve the use of intrave-
nous iodinated contrast medium (ICM)?

Everyday  [    ]          Once a week  [    ]          

Twice a week  [    ]          Three times a week  [    ]          

Four times a week  [    ]          None  [    ]

Do you determine creatinine clearance test before referring patients for intrave-
nous iodinated contrast media examination? Yes  [    ]          No  [    ]

if nO, then go to the last two questions.

REsiDEnT & COnsULTAnT RADiOLOGisTs, RADiOGRAPhERs

How often do you perform examinations that involve the use of intravenous 
iodinated contrast medium (ICM)?

Everyday  [    ]          Once a week  [    ]          

Twice a week  [    ]          Three times a week  [    ]          

Four times a week  [    ]          None  [    ]

What type of ICM do you use for the examination? .................................................................................................

Do you enquire about your patient’s clearance test before you perform intrave-
nous iodinated contrast media examination? Yes  [    ]          No  [    ]

if nO, go to the last two questions.

What factors prevent the practice of determining creatinine clearance before 
administering ICM?

Cost involved  [    ]          Cumbersome test  [    ]          

Delays examination  [    ]          Disrupt booking  [    ]          

Not necessary  [    ]

Should creatinine clearance before administration of intravenous iodinated con-
trast media be practiced?

Agree  [    ]          Disagree  [    ]          

Strongly agree  [    ]          Strongly disagree  [    ]          

Neutral  [    ]

Is there any other test you prefer in place of creatinine clearance? Yes  [    ]          No  [    ]

If yes, what test? .................................................................................................
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require such checks include dehydration; 
congestive heart disease; and patients >70 
years.[18] Patients who have had renal sur-
gery are also considered at-risk.

Identifying or measuring high risk pa-
tients through creatinine clearance before 
administration of IICM at the study sites 
seemed to be a grey area. Hence this study 
focused on finding out whether creatinine 
clearance is determined before admin-
istration IICM in some selected contrast-
usage hospitals in Ghana.

Methodology

A descriptive survey design using a self-
administered semi structured question-
naires was adopted for the study. The 
questionnaire was in three parts: part one 
collected information on the respondents’ 
status; part two consisted of closed ended 
questions which gathered information and 
knowledge of risks associated with IICM 
and creatinine clearance; part three gath-
ered data on the practice of determining 
creatinine clearance. Some sections of the 
questionnaire were for the specific cat-
egory of the participants based on their 
various roles in the management of the 
patients (Table 1).

All of the radiologists (n=14), diagnostic 
radiographers (n=32), and urology physi-
cians (n=13) from the selected hospitals 
were invited to participate in the study 
(n=59). Purposive sampling was used 
because the study specifically focussed 
on information from all the profession-
als who were involved in IICM exami-
nations in the selected hospitals. Data 
collected were entered into a database 
and analysed using the statistical package 
for social scientist (SPSS) version 17.0. 
Microsoft Excel 2007 was used to draw 
charts and graphs for pictorial presenta-
tion of results. Data are presented in pro-
portions and percentages. 

Approval for the study was obtained from 
the research ethics committee of a higher 
education institution. The ethics approval 
was supported by written permission for 
the study to be conducted at the study 
sites. The ethical standard of confidentiali-
ty was upheld. Permission was also sought 
and gained from the authorities at the se-
lected hospitals. All gave informed con-
sent prior to the commencement of the 
study and each data collection activity. 
A cover letter, that introduced the nature 
and purpose of the study, was attached to 
the research tool (questionnaire). The in-

vited participants were guaranteed con-
fidentiality and anonymity. They were 
assured that the research had no element 
that would pose any risk or harm to them. 

Results

Fifty-nine (n=59) questionnaires were ad-
ministered to the purposively selected po-
tential participants. There was a response 
rate of 85%. The respondents (n=50) com-
prised physicians (n=10), diagnostic radi-
ographers (n=29) and radiologists (n=11). 
Most of them (n=49; 98%) had knowl-
edge of the risk factors of administration 
of IICM, but some radiographers (2%) 
did not have such knowledge (Figure 1).  
The vast majority (n=43; 86%) had knowl-
edge of adverse reaction from IICM ad-
ministrations.

The majority of the respondents (n=35; 
70%), had received complaints of reac-
tion from patients after IICM examina-
tions. The majority of respondents (n=39, 

78%) were aware of creatinine clearance 
and knew it as the most effective test for 
assessing renal function. However, eleven 
(n=11; 22%) radiographers did not know 
about creatinine clearance and its func-
tion (Figure 2).

The majority of the radiologists (n=10; 
91%) and radiographers (n=25; 85%), 
who normally administer IICM, indicated 
that non-ionic and low osmolar contrast 
media, such as iopamidol (iopamiro of 
Bracco), iopromide (ultravist of Bayer) and 
iohexel (omnipaque of GE) are usually 
administered. Responses from radiogra-
phers were that 3.5% of them administer 
sodium amidotrizoate and meglumine 
amidotrizoate (urografin of Bayer), which 
is an ionic contrast agent. One radiologist, 
and four radiographers did not comment 
(see Table 2).

The majority of the respondents (n=41; 
82%) did not enquire or determine cre-
atinine clearance of their patients before 

Figure 2. Sources of knowledge on creatinine clearance.

Figure 1. Knowledge of the risk factors for undergoing intravenous iodinated contrast medium (ICM) exami-
nation.
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referring or performing procedures that 
involved the use of IICM; a few (12%) did 
so (Figure 4). There were several reasons 
given by respondents for not determining 
nor enquiring of the creatinine clearance 
levels of patients before they were referred 
or administered with IICM: it delays book-
ing 15 (30%); it disrupts booking four 
(8%), it is costly 16 (32%); it is a cumber-
some test (16%); it is not necessary 10 
(20%) because others will assess it.

Most respondents (n=36; 72%) agreed 
that creatinine clearance before admin-
istration of IICM should be practiced, 
whereas 12% disagreed. Other tests were 
preferred by 22% of the respondents. 
The suggested alternative tests included 
BUE and creatinine (18%), urea/nitrogen 
level (3%), other renal function tests (9%) 
(Table 3). An asthmatic test was preferred 
in place of creatinine clearance test by 4% 
of radiographers.

Discussion

In view of similar densities of body tissue 
means that contrast media are required in 

imaging to visualise tissues and organs. 
However, there is no doubt that patients 
who have low creatinine clearance levels 
are at high risk of developing nephropa-
thy, among other conditions, when ad-
ministered with IICM. It is therefore very 
crucial that creatinine clearance screen-
ing should be done to determine patients 
who could be at a high risk of developing 
IICM-related complications. The findings 
of this study revealed that the practition-
ers who participated were aware of the 
risks of iodinated contrast media and had 
received complaints of reaction from pa-
tients after administration of IICM. This 
finding differs from that of Konen et al[12]; 
they reported that half of the respondents 
in their survey were not fully aware of the 
risk associated with IICM. The findings in 
this study revealed that most of the prac-
titioners from the selected hospitals were 
aware of the creatinine clearance test. This 
is in accord with Bazari[11] who stated that 
it is the most effective tool for analysing 
renal function and evaluating at-risk pa-
tients for IICM. However, a knowledge 
gap was identified among 22% of the ra-

Table 2: Type of contrast medium used for examination

RADIOGRAPHER % RADIOLOGIST %

No response 4 13.8 1 9.1

Iohexol (Omnipaque) 8 27.6 2 18.2

Iopamidol (Iopamirol) 9 31.0 6 54.5

Iopromide (Ultravist) 7 24.1 2 18.2

Sodium amidotrizoate / meglumine amidotrizoate (Urografin) 1 3.5 0 0

Total 29 100 11 100

Table 3: Alternative tests for intravenous ICM

PHySICIAN % RADIOGRAPHER % RADIOLOGIST %

No response 6 60 26 90 7 64

BUE & Creatinine 1 10 0 0 2 18

Creatinine test 2 20 0 0 1 9

Asthmatic test 0 0 1 3 0 0

Urea/nitrogen level 0 0 1 3 0 0

Renal function test 1 10 1 4 1 9

Total 10 100 29 100 11 100

diographers about the role of a creatinine 
test in the administration of IICM. There-
fore the radiographic curricula, as well as 
continuing professional development pro-
grammes for radiographers, should give 
attention to the role of creatinine level 
assessment. It is acknowledged that the 
latter is not a definitive test but needs to 
be considered in terms of patient safety in 
diagnostic imaging. Practitioners’ knowl-
edge of creatinine clearance was gained 
mostly through training, books, use of the 
internet and information from colleagues.

The study also revealed that most of the 
physicians (82%), who referred patients 
for IICM examinations, do not determine 
the creatinine clearance levels of their 
patients before referring them to imaging 
departments. Similarly, radiographers and 
radiologists who administered IICM on a 
daily basis do not ascertain their patients’ 
creatinine clearance during their prepara-
tion and before contrast administration. 

The worrying part is that some practition-
ers (3.5%) administer intravenous sodium 
amidotrizoate/meglumine amidotrizoate 
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